
IMPORTANCE OF MILK HYGIENE
 
Though  the  milk  secreted  into  an  uninfected  cow's  udder  contains  few  micrococci  of  harmless  nature,  invariably  it  becomes

contaminated  during  milking,  cooling  and  storage,  and  milk  is  an  excellent  medium  for  bacteria,  yeasts  and  moulds  that  are  the

common contaminants.

The key sources of contamination are:

 Faecal contamination from soiled animals, especially teats, udders and tails.

 Bacterial contamination from poor milking practices, soiled hands, soiled equipment and failure to clean and disinfect teats
prior to milking.

 Contamination due to failure to detect abnormal milk (mastitis pathogens, blood and clots).

 Bacterial contamination from inadequate cleaning and disinfection of milking equipment and bulk milk tanks.

 The rapid growth of micro organisms , particularly at high ambient temperatures can cause marked deterioration, spoiling
the milk for liquid consumption or manufacture into dairy products. This can be avoided by adopting the simple, basic rules
of clean milk production.

In addition the following also need to be looked in to in terms of public health point of view

 Physical contamination, especially from perished components in milking machines and bulk tanks, dust, bedding materials,
dung, insects and animal hair.

 Chemical contamination from veterinary product residues, cleaning chemicals and use of non food-grade equipment.

Although scientists have made great strides in milk hygiene and technology after Second World War, milk-borne zoonosis diseases are

still very important in human health. That is why milk hygiene and control is very important part of the food science.

Milk is contaminated by bacteria and viruses via unhealthy animals, people hands, milking utensils or water. Milk is very suitable

medium for microorganisms to grow.

For food safety, milk must be healthy to produce milk products. Although animal doesn’t show any disease symptoms, its milk can

contain pathogen microorganisms. For instance, foot-and-mouth-disease viruses contaminates milk long before animal shows disease

symptoms.  So  viruses  can  contaminate  humans  and  spread  environment  very  easily.

The other important pathogen which exist in animal’s normal intestine flora is E. coli 0157:H7. This bacterium doesn’t cause disease

while  it  is  in  the  intestine  but  cause  bloody  diarrhea,  renal  failure  and  even  deaths  when  it  contaminates  milk.

Tuberculosis is another milk-borne disease. Tuberculosis occurs in udder and may not be determined by the owner for a long time.

Brucellosis is very common zoonosis in the world. It causes important economical lost and spreads easily.

Diseases and Microorganisms That Contaminate From Animal To Milk – Milk To Human

Tuberculosis,  Brucellosis,  Streptococcus  infections,  enterotoxigenic  Staphylococcus  intoxication  (Staphylococcus  aureus,

Salmonellosis,  Q-fever,  Cow-pox,  Pseudo  Cow-pox,  foot-and-mouth  disease,  enterovirus  infections,  Anthrax,  Leptospirosis,

encephalitis Verno, Estivale Russe, Louping III virus, E. coli infections, E.coli 0157:H7, breast actinomycosis, hydrophobia, enteritises,

metritises,Campylobacter,  Listeriosis,  Hepatitis.

Diseases and Microorganisms That Contaminate From Human To Animal – Animal To Milk and Milk To Human



Streptococcal  infections  (red  fever),  Staphylococcal  infections  and  diphtheria.

Diseases and Microorganisms That Contaminate From Human To Milk – Milk To Human

Adenovirus  and  Enterovirus  infections,  infectious  hepatitis,  diphtheria,  cholera,  tuberculosis,  group  A  streptococci  infectons,

paratyphoid, typhoid, and Shigellosis.

To insure milk hygiene;

 Disease that can contaminate milk must be prevented

 Animals and people who make milking must be healthy.

 Barns must be very clean, well kept and not invased.

 Contagious animal diseases must be detected and struggle with the disease.

 Environment must be very clean.

 Milk must be saved against microbial contamination.

 Milking utensils must be cleaned and disinfected.

DEFINITIONS RELATED TO MILK HYGIENE AND PUBLIC 
HEALTH

Milk

 Milk may be defined as wholesome, fresh, clear lacteal secretion obtained by the complete milking of one or more apparently
healthy udders, excluding that obtained with in 15 days before and 5 days after calving or such periods as may be necessary to
render  the  milk  colostrum  free,  and  containing  the  minimum  prescribed  percentage  of  milk  fat  and  milk  solids-not-fat
(Sukumar de, 1980)

 According to Prevention of Food Adulteration Act (PFA, 1955) milk may be defined as the normal mammary secretion 
derived from complete milking of healthy milch animal without either addition there to or extraction there from.It shall be
free from colostrum.

Hygiene

 The science concerned with maintenance of health in other words clean / healthy conditions.

Milk hygiene

 The science concerned with production of clean wholesome milk which is free from bacteria or other disease causing 
organisms and maintenance of this condition from farm to consumer.

Public health

 Public health is nothing but human herd medicine. Public health extends life expectancy and delays the inevitability of 
death through

o Promotion of healthful habits and conditions

o Prevention of illness



o Coordination of community approaches to medical care.

Veterinary public health

 Veterinary public health is a component of public health activities devoted to the application of professional veterinary 
skills, knowledge and resources to the protection and improvement of human health. (WHO/FAO1975).

 The contribution to the complete physical, mental and social well being of humans through an understanding and 
application of veterinary medical sciences (WHO/FAO, 1999).

MICROFLORA OF MILK 

 A variety  of  microbes both saprophytic  and pathogenic  are  associated with milk  and milk  products  because these foods
provide all the nutrients required for microbial growth and multiplication.

 A variety of microorganisms have been isolated from milk and milk products. These microorganisms may be bacteria, yeast,
molds and virus.

 Among these bacteria are the most important and common group followed by molds, yeasts and viruses.

o Prokaryotes - Ex. Bacteria, Blue green algae.

o Microbes - Eukaryotes Ex. Fungi, Protozoa, Algae.

o Plants and Animals

BACTERIA ASSOCIATED WITH MILK AND MILK PRODUCTS

 Bacteria have the ability to utilize various milk constituents to grow and multiply.

 While growing at the expenses of milk constituents these microorganisms may release certain metabolites like lactic and 
other organic acids, gasses, enzymes, flavouring compounds, pigments, toxins etc in the system which may be useful and 
harmful and thus directly effects the quality.

 Generally these metabolites lead to various spoilage conditions in the products and make them unfit for human 
consumption.

 According to Bergey’s Manual of ‘Determinative Bacteriology’ 9th edition, the commonly encountered microflora in milk 
can be grouped as here under 

 Section 1: Spirochetes

o Family: Leptospiraceae

o Genus: Leptospira Ex. Leptospira interogans

 Section 2: Spirillaceae Aerobic, Micro-aerophillic, Motile

o Genus: Campylobacter Ex. Campylobacter jejuni.

 Section 4: Gram –Ve Aerobic Rods & Cocci

o A. Pseudomonadaceae
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 Genus: Pseudomonas

 Genus: Xanthomonas

o B. Neisseriaceae

 Genus: Neisseria

 Genus: Acinetobacter

o C. Other Genus:

 Genus: Alteromonas

 Genus: Flavobacterium

 Genus: Alcaligenes Ex. Alcaligenes viscosus

 Genus: Brucella Ex. Brucella abortus

 Section 5: Facultatively Anaerobic G –Ve Rods

o Genus: Escherichia

o Genus: Enterobacter

o Genus: Salmonella

o Genus: Yersinia

o Genus: Citrobacter

o Genus: Aeromonas

o Genus: Vibrio

o Genus: Chromobacterium

 Section 9: Rickettsiaceae (Rickettsias & Chlamydias)

o Genus: Coxiella Ex Coxiella burnetii

 Section 10: G +Ve Cocci

o Genus: Micrococcus Ex. Micrococcus varians

o Genus: Staphylococcus Ex. Staphylococcus aureus

o Genus: Streptococcus

o Genus: Lactococcus

o Genus: Enterococcus

o Genus: Leuconostoc

o Genus: Pediococcus

 Section 13: Endospore Forming G+Ve Rods



o Genus: Bacillus,

o Genus: Clostridium

 Section 14: Nonspore Forming G+Ve Rods, Regular

o Genus: Lactobacillus,

o Genus: Listeria Ex. Listeria monocytogenes

 Section 15: Irregular, Non Sporing G +Ve Rods

 Section 16: Mycobacteria

YEASTS

 Saccharomyces cervisiae

 Candida kefir

 Candida lacticondensi (Torulopsis lactis)

 Candida pseudotropicalis

 Debaryomyces hansenii

 Kluyveromyces marxianus var marxianus (K.fragilis)

 Kluyveromyces marxianus var lactis (K. lactis)

MOULDS

 Geotrichum candidum

 Scopulariospsis brevicaulis

 Sporendonema sebi

 Penicillium roqueforti

 Penicillium casei

 Penicillium camemberti

 Rhizopus stolonifer

CLASSIFICATION OF DAIRY IMPORTANT BACTERIA

I. Based on the Size and shape of arrangement of cells.

 Cocci: cells are spherical or ellipsoidal

 Bacilli: cylindrical or rod like cells

 Spirilla: spiral or helical shaped cells



 Pleomorphic: cells appearing in different shapes or lack of uniform shape. Ex. Arthrobacter

 Palisade Arrangement : cells linked side by side like matchsticks 

Cocci

 Diplococci: Cells divide in one plane & remain attached in pairs Ex. Neisseria

 Streptococci: Cells divide in one plane & remain attached after some divisions, in the form of chains . Ex. Lactococcus

 Tetrads: Cells divide in two planes & form 4 cells. Ex. Pediococci

 Sarcinae: Cells divide in 3 planes & form a cuboidal arrangement.

 Staphylococci: Cells divide in 3 planes in an irregular pattern producing bunches of cocci .



Bacilli

 Diplobacilli: Pairs.

 Streptobacilli: Chains



 Ends may be rounded as in Lactobacillus delbruckeii ssp. bulgaricus or squamosed as in Bacillus anthracis

Spirilla

 Single curves: Vibrio



 Many curves: Spirochetes

 Few curves: True spirilla

II. Classification based on Temperature

Mesophillic

 Microorganisms capable of growing between 20 & 40°C with the optimum growth temperature (OGT) of 37°C are termed 
as “Mesophiles”. All pathogenic organisms are mesophillic in nature

 Ex. S. aureus, E. coli

Psychrotrophic

 Organisms capable of growing at or below 7°C (refrigerated) but the OGT is between 15 & 20°C are termed as 
psychrotrophs.These are the significant spoilage organisms of refrigerated milk & milk products.

 Ex. Pseudomonas sp. Alkaligenes sp.

Thermophilic



 Organisms capable of growing over 50°C with O.G.T of 55° C are termed as thermophiles. They are the important 
organisms causing outbreaks in heat processed milk & milk products. Some are capable of growing between 40-85°C. 
Organisms produce enzymes at rapid rate, so that enzymes are replaced quickly.

 Ex.: Bacillus stearothermophilus, Streptococcus salivarius ssp. thermophilus.

Thermodurics

 Organisms capable of withstanding pasteurizing temperatures of 63°C/30 min. with O.G.T of 35-37°C are termed as 
thermodurics. They form important flora of pasteurized or heat processed foods.

 Ex. Micrococcus varians

III. Classification based on Oxygen Requirement

Aerobic

 Organisms capable of growing in the presence of oxygen are termed as aerobic organisms. They can grow in a standard air 
atmosphere of 21% oxygen. They are more efficient in utilization of available nutrients.

 Ex. Bacillus species

Anaerobic

 Organisms which cannot grow in the presence of oxygen but can grow in the presence of CO2 are termed as anaerobic 
organisms. They don’t use O2 for energy yielding reactions. They are ever poisoned by O2. Some tolerate low 
concentrations of O2.They produce catalase & peroxidase enzymes.

 High tolerance – Clostridium perfringens

 Moderate tolerance – Clostridium tetani

Facultative

 Organisms which can grow either in the presence or absence of oxygen are termed as facultative organisms.

 Ex. E. coli, Lactococcus lactis ssp. lactis

Microaerophillic

 Organisms which grow best at 1-15% of O2 levels. They can use O2 for energy yielding reactions but cannot withstand high 
levels of O2 i.e, 21% of O2.

 Ex.: Campylobacter jejuni



CHARACTERISTICS OF DAIRY IMPORTANT BACTERIA

 The following will deal about the important characteristics of bacteria associated with milk and milk products classified as per
the Bergey's manual of systematic bacteriology

SECTION I SPIROCHAETES

Section 1: Spirochetes Leptospiraceae

GENUS: LEPTOSPIRA

Characters

 Flexible helicoidal rods  often showing cork screw appearance



 Gram –ve, obligately aerobic, Optimum growth temperature is 28-30° C,

 Chemo organotrophs (heterotrophs) using fatty acids and fatty alcohol as energy & carbon sources.

 Leptospira interogans: causes leptospirosis in animals and man.

 Kidney is the natural inhabitant & organisms are shed in the urine contaminating soil & water;

 Causes influenza type to icteric form(severe jaundice) of illness

GROUP 2: SPIRILLACEAE

GENUS: CAMPYLOBACTER :

 Characters: G-ve. Slender spirally curved rods, may be ‘S’ shaped.



 Aerobic\Microaerophilic (O2 requirement 3 to 15 %). Chemo-organotrophs. Respiratory metabolism.

 Motile – cork screw like motion by means of single flagellum at one or both ends.

 Campylobacter jejuni : Causes fever & gastroenteritis in human beings. Along with other species causes abortions & 
reproductive problems in domestic animals.

 Sources:reproductive organs,intestinal and oral cavity.Raw and improperly pasteurized milk

GROUP 4 : GRAM NEGATIVE, AEROBIC/MICROAEROPHILIC 
RODS AND COCCI

Pseudomonceace

 Genus: Pseudomonas

 Genus: Xanthomonas

 Genus: Zooglea

 Genus: Gluconobacter

 Characters: G–ve, slightly curved rods, motile by polar flagella, oxidase +ve, catalase +ve, aerobic; respiratory metabolism 
& never fermentative, growth requirements are simple.

 Sources: soil & water.

GENUS PSEUDOMONAS (Mol % G+C : 58 – 72)



 “Pseudo “means false

 “Monas “means unit. i.e false species of ‘Monas’ an early generic name of Protozoan

 Many species of Pseudomonas produces fluorescent, diffusible pigments of a greenish, yellow, or yellow green colours; 
black or blue

 Optimum growth temperature: 25 – 30°C ; Nutritionally versatile, grow well on solid media

 Presence of these organisms in milk and milk products is highly objectionable because

o Produces heat stable proteases and lipases even at low temperatures

o versatile spoilage agents attacking fats and proteins

o Include pathogens which cause milk borne illness.

o They have very little fermentative activity on carbohydrates

o Some of these produce phosphatase and if they grow in pasteurized milk they cause false positive tests.

Pseudomonas fluorescens

 Produces water soluble fluorescent greenish-brown pigment known as “PYOVERDIN”

 Optimum growth temperature: 25 – 30 °C but grows at 5°C.

 Causes bitterness and Lipolysisin refrigerated foods by elaborating proteinases and lipases and Gelation in UHT products

 This also produces phospholipases and glycosidase but causes no coagulation of litmus milk

Pseudomonas fragi

 Rarely produces pigments; sometimes diffusible brown pigment

 Grow at 5 °C, Optimum growth temperature 20 – 25 °C. It is mostly lipolytic and rarely Caseolytic.



 Produces fruit like odour resembling apple or strawberries compounds responsible are “Ethyl butyrate and Ethyl 
hexanoate” .

Pseudomonas aeruginosa

 Produces Greenish blue pigment “Pyocyanin” and Pyoverdin and non caratenoid pigments.

 Do not grow at 5 °C but brow at 41 - 42°C. Optimum growth tempr: 37 °C.

 Opportunistic pathogen; . Causes Mastitis .

GENUS XANTHOMENAS

 Xanthomonas maltophilia , previously known as Pseudomonas maltophilia.

 Differentiating characters & Pseudomonas are

 produce yellow, non diffusible cell bound pigment

 Inability to reduce Nitrate

 Require methionine as growth factor

 No growth at 4 °C and 42°C. May grow at 41°C Optimum temperature 30 – 35 °C

 Utilization of citrate negative

GENUS ALTEROMONAS

 Al. putrefaciens : formerly known as Pseudomonas putrefaciens

 Produces a non-diffusible pink or Reddish brown pigment; Produces H2S on Kings iron agar, Rod shaped, Optimum 
growth temperature : 20 – 25 °C

 Major proteolytic and less lipolytic in nature, Causes surface taint in butter and also Cheesy, putrid flavour defects

 Source: Water and soil

GENUS ALCALIGENES

 Rods or cocci, Motile, Obligate aerobic, Psychrotrophs and some are thermoduric,

 Causes ropiness in milk and milk products

 Alcaligenes viscosus

 Alcaligenes tolerans

GENUS BRUCELLA

 G –ve rods, Short ellipsoidal, Small, circular convex colonies, Optimum growth temperature : 37 °C;, Non motile, growth 
may favoured with Increased CO2 tension. 

Characteristics Brucella abortus Brucella suis Brucella melitensis

Growth in presence of



Methyl violet + - +

Urease - + -

H2S production - - +

Abortion Cow Swine Goats * Sheep

GROUP 5: FACULTATIVE ANAEROBIC GRAM NEGATIVE RODS

General characteristics

 Straight rods, motile by peritrichous flagella or non-motile.

 Aerobic and facultatively anaerobic. Grow well at 37ºC and often produce acid and gas.

 Generally referred to as coliforms, which may be defined as “gram-negative, oxidase negative, non-sporing rods, which can
grow aerobically or facultatively anaerobic in the presence of bile salts and able to produce acid and gas within 48 h at 
37ºC.

Gramnegative, oxidase negative, nonsporing rods

ENTEROBACTERIACEAE

 Genus: Escherchia

 Genus: Enterobacter

 Genus: Salmonella

 Genus: Yersinia

 Genus: Citrobacter

Characteristics

 Gram Negative, Short and straight rods, Motile by peritrichous flagella or non-motile, May be capsulated, 
Aerobic/facultatively anaerobic

 Chemoorganotrophes, Ferment glucose producing acid or acid and gas, Mainly catalase positive, Oxidase negative

 Inhabitant of the intestines of man and animals and some may act as pathogens or saprophytic

COLIFORMS 

 Coliforms may be defined as Gram negative, oxidase negative, non-spore forming rods, which can grow aerobically or 
facultatively anaerobic in the presence of bile salts or surface active agents with similar growth inhibitory properties and 
which are to ferment lactose with production of acid and gas with in 48 hrs at 37°C

GENUS ESCHERICHIA 

 E. coli, E. blattae

 Glucose and Carbohydrates ------- Pyruvate ----------- Lactic acid, Acetic acid, and Formic acid. Formic Acid ---- Co2 and H
2



 Litmus milk gets coagulated with rapid acid production and gas;

 Citric acid and its salts are not utilized as sole source of carbon.

 OGT: 30-37°C, but grow at below 10 and above 45°C

 About 35% of the acid produced by E. coli is lactic acid and so they are also called “pseudolactic acid bacteria”. The type of 
acid produced by E. coli depends on sugar fermented and nature of N2 source.

Significance

 Their presence in the foods is indicative of faecal contamination

 They are potent food spoilage organisms 

 They produce gas in the dairy products

 They produce unclean flavour in the dairy products 

 Some strains produce ropiness in the dairy products 

 Their presence in pasteurized foods indicates unhygienic productions at the plant 

 Some strains produce enterotoxins and some are enteropthogenic in nature 

Charcteristics E. coli E. aerogenes

Motility Motile Non-motile

C02 : H2 1:1 2:1

Origin Faecal Non faecal

IMViC tests

Indole Positive Negative

Methyle red Positive Negative

Voges-proskauer Negative Positive

Citrate Negative Positive
Results of IMViC Tests for E.Coli





GENUS ENTEROBACTER 

 E. aerogenes, E. cloacae (faecal/non faecal)

 Ferments glucose by means of butanediol-formic fermentation to produce acetyl methyl carbinol to give +ve Voges-
proskauer test. Encapsulated variants cause ropiness.

GENUS SALMONELLA

 Salmonella is named after D. E. Salmon (USA).



 G-ve, aerobic/ facultative anaerobes with optimum growth temperature of 37°C, mostly motile by peritrichous flagella, 
they produce acid and gas from carbohydrates such as glucose, mannitol, maltose, sorbitol etc except Salmonella typhi.

 It does not ferment lactose, positive for methyl red, negative for indole and Voges-proskauer but variable in utilization of 
citrate.

 Source: Direct or indirect faecal contamination, cows suffering from salmonellosis

 They are designated into (by Kauffmann-White scheme) serotypes such as “O“ (somatic), H (Flagellar) and Vi ( Virulence 
antigens)

 It is an important group of organisms because of its ability to produce a variety of food infections and illness.

 It produces ‘endotoxins’. 12 to 30 hrs may elapse after ingestion of food contaminated with these organisms and the onset 
of symptoms are due to the elaboration of endotoxins by the growth of the organisms

 The following illnesses are associated:

o Typhoid : Salmonella typhi

o Paratyphoid : Salmonella paratyphi A

o Paratyphoid : Salmonella paratyphi B

o Paratyphoid : Salmonella paratyphi C

GENUS YERSINIA

 The important organisms are Y. enterocolitica, Y. pestis, and Y. psuedotuberculosis Y. enterocolitica enters milk by 
contamination through faeces, urine, and insects. They grow between 2-45°C with OGT of 30° C.



 All the organisms of this genus are pathogenic to humans or animals or opportunistic potential pathogens.

GENUS SERRATIA

 Serratia marcescens produces red pigment known as ‘prodigiosin ‘

GENUS VIBRIO

 Vibrio cholerae causes ‘cholera’ in humans

GROUP 9: RICKETTSIA AND CHLAMYDIAS

Coxiella

 The genus coxiella is the only important genus of interest to the dairy microbiologists. Coxiella burnetti is a rickettsial 
organism.

 This is the causative organism of ‘Q’ fever. The cells are short rods and exhibit a filterable phase in their developmental life
cycle.



 C.burnetti has a high degree of resistance to chemical and physical agents, including desiccation and will survive for long 
periods in tissues or faeces of infected ticks and in wool etc.

 C.burnetti is a rickettsial organism like, intracellular parasite, which will localize and proliferate within the cell vacuoles.

 Ticks and ruminants including dairy cattle, sheep and goats are common asymptomatic carriers of C.burnetti; with most 
human cases being traced to dairy workers, farmers and meat factory employees who work close contact with animals.

 Ingestion of raw milk has been linked to ‘Q’ fever in the United States and England.

 Heating raw milk at 62.8 ° C for 30 minutes or 71.1 ° C for 15 sec. is sufficient to completely destroy C.burnetti. Infected 
animals, which may apparently be healthy, may excrete the organism in their milk and large numbers are released during 
parturition. The aerosol route may infect man.

 The organism also show high resistance to chemical and physical agents and desiccation. It is resistant to 0.5% formalin, 
1.0% phenol and can withstand the heat treatment of 60°C for 1 hr and 61.7°C for 30 min.

GROUP 17: GRAM POSITIVE COCCI

 Genus: Micrococcus

 Genus: Staphylococcus

 These two genus consists of Gram positive spherical cells. They are non-motile. Aerobic or facultatively anaerobic, 
chemoorganotrophs and catalase positive

Characteristics Micrococcus Staphylococcus

Grow anaerobically -Ve +

Carbohydrate attack Oxidative Fermentative

Lysostaphin sensitivity -Ve +



Ability to ferment glucose 
anaerobically

-Ve +

Micrococcus,Micrus = small ,Kokkos= seed or grain

 Aerobic, coagulase negative, Mesophilic, forms tetrads

 Some of these organisms produce yellow, orange, red pigment

 Lactose is not fermented, OGT 25°C, Many species are heat resistant and survive 63°C/ 30 min but the true micrococci are
not resistant to pasteurization.

 They are found in lactiferous ducts of mammary gland and present in milk obtained from udder under sterile conditions 
and hence considered as normal microflora of milk.

 Contaminated equipment is the main source of micrococci in milk.

 They are responsible for Thickening of sweetened condensed milk and causes thermodurics out breaks in pasteurizing 
plants

 Ex. M. varians, M. luteus 

GENUS STAPHYLOCOCCUS

 They are cocci and smaller than micrococci.

 Occurs in grape like clusters, non motile, may produce orange or yellow pigment,

 Mesophilic, OGT 37°C

 Ferment a variety of carbohydrates and resistant upto 10% of salt concentration



 They are capable of producing several toxins like haemolysin, fibrinolysin, leucocidin, enterotoxins and thermostable 
nuclease etc.,

 Haemolysins are the substances that liberate haemoglobin from RBC. β haemolysis produces clear, colorless zone around 
colonies. Haemoglobin destroyed to produce colorless compound. α, haemolysis converts haemoglobin to methamoglobin 
which produces greenish zone.

 Sources: Skin, Nasal and mucus membranes

Staphylococcus aureus

 Facultative anaerobe, Grow at 15 and 45 °C and is mesophilic, The colonies are with yellowish tint (lemon) or orange-
yellow

 Heamolysins: α, β, gama and delta are produced. Sensitive to Novobiocin

 Most of the strains produce enterotoxins (Exotoxins) which are responsible for food intoxications. Five different 
enterotoxins are reported.

 They are A, B, C, D, and E but ‘enterotoxins A’ are more common.

 They are heat stable and produce symptoms in 2 to 6 hrs after ingestion of contaminated milk.

 Medium: On Baird parker’s medium they produce black, shiny, convex colonies surrounded by a clear zone. In the clear 
zone a fine black precipitate may appear i.e zone of opalescence.

 The pathogenic nature is confirmed with a positive coagulase and thermo nuclease test.



 It produces bacteriocins viz., staphylococcin / micrococcin which are bacteriostatic / cidal to bacteria and to other 
staphylococci.

 Other organisms of staphylococcus found in milk are S. epidermis, S. caprae, S. hyicus

GENUS STREPTOCOCCUS

 ‘Streptos’ means flexible, a pliable length of cocci similar to necklace

 G +ve, spherical or ovoid and occurs in pairs or chains, Fastidious organisms, Facultative anaerobes

 Sherman (1937) divided streptococci into 4 groups based on serologically active group specific “polysaccharide”( C) 
substance into

o Pyogenic,

o Viridans,

o Enterococcus,

 Lactic groups

Character Pyogenic Viridans Enterococcus Lactococcus

Groupantigen A,B,C,D,E,
F,G,H

Non specific D N

Growth with

10°C - - + +

45°C - + + -

6.5% Nacl - - + -

9.6 pH - - + -

0.1%
Methylene blue

- - + +

NH3 from Arginine + - + +/-

Litmus reduction before 
clotting

- - - +

Resistance to 60°C/30 
min

- +/- + -

Haemolysis β α, gama α, β, gama gama

Examples S.pyogenes (A)
S.agalactiae(B)
S.disgalactiae

(C)

S.bovis (D)
S.uberis

S.thermophilus

S.durans
E.faecalis

L.lactis 
ssp.lactis
L.lactis 

ssp.cremoris

PYOGENIC GROUP



Streptococcus pyogenes

 Belongs to Lancefield A.

 It is a pathogenic organism and causes ‘septic sore throat, scarlet fever’.

 The habitat is upper respiratory tract, skin lesions, and inflammatory exudates. It produces β haemolysis and resists 
Phagocytosis. It produces erythrogenic toxin. It causes acute mastitis in animals. CAMP test is positive

Streptococcus agalactiae

 It belongs to Lancefield B and is α, weakly β, gama haemolysis.

 It is similar to S. pyogenes and causes mastitis in cows. It causes meningitis and pneumonia in humans. CAMP test is 
negative

Streptococcus disgalactiae

 Lancefield group C

 Causes bovine mastitis. CAMP test is negative

VIRIDANS GROUP

Streptococcus uberis

 This causes winter mastitis in cows. Serologically heterogenous.

 Non haemolytic. CAMP test is negative

Streptococcus thermophilus

 This is now known as Streptococcus salivarius ssp.thermophilus. It has no group specific antigen. Grows at 45°C but not 
at 10 and 53°C. OGT is 40-45°C.

o It is thermophilic starter culture used for the preparation of yoghurt, Swiss cheeses

o This is used for antimicrobial agents assay Ex. Sulphadiazine

o This can be used in microencapsulated form when grown in milk with added amino acids along with medium 
and also used in hypo caloric diets for treatments of obesity.

 On Yoghurt lactic agar: shows small white colonies with clear zone where as Lactobacillus delbruckeii ssp bulgaricus
 produces large white colonies surrounded by cloudy zones.

GENUS ENTEROCOCCUS

 E. faecalis, S. durans

 These are mesophilic organisms, with OGT 37°C . They resist 63°C/30 min

Enterococcus faecalis

 The source of the organism is the intestinal tract of humans and animals. It is used as a trail starter culture in the 
manufacture of certain cheeses because of its salt tolerance and pH tolerance.

 It is dominant organism among enterococcus in India in various milk and milk products. It is non haemolytic, sometimes 
may be α haemolytic with graying



GENUS LACTOCOCCUS

 Lancefield N Group

 Grow at 10°C but not 45°C. Reduces the litmus prior coagulating it. Grow in broth with 0.1% methylene blue but not in 
broth with 6.5 % Nacl and 9.6 pH

Character Lactococcus 
lactis ssp. lactis

Lactococcus lactis 
ssp. cremoris

Lactococcus lactis ssp. 
lactis biovar diacetylactis

NH3 from 
arginine

+ - +

40°C + - +

4% Nacl + - +

9.2 pH + - +

Gas from 
citrate

- - +

Lactococcus lactis ssp. lactis

 Elliptical cocci in pairs or short chains and elongation of cells in direction of chain.

 The Colonies are Grey, circular, convex, glistening. OGT is 30°C.

 It does not produce Co2 or diacetyl and does not produce ammonia from arginine.

 It is a important mesophilic starter

 It produces antibiotic NISIN which is inhibitory to Bacillus, clostridium, lactobacillus and some other Gram positive 
organism

 Some strains produce malty flavour due to metabolism of leucine to produce 3-methyl butanol

 Lactose is fermented to lactic acid by homofermentation and produces 0.8% to 1.0% lactic acid

 Growth requirements are very complex. It requires B- complex vitamins such as biotin, Niacin, thiamine, pantothionic 
acid, pyridoxine, folic acid and Amino acids such as Arginine, valine, histidine, leucine, isoleucine, methionine, 
phenylalanine, proline, glutamic acid

 It is easily inhibited by 0.15 units of penicillin, 0.5 micrograms of aureomycin and 600-1000 ppm quaternary ammonium 
compounds per ml

Lactococcus lactis ssp. lactis biovar diacetylactis

 It is similar to to the above organism. It utilizes citrate and produces Co2, diacetyl, volatile acids and acetoin.

 Utilization of citrate is plasmid mediated and is unstable character. The produced acetic acid is inhibitory to 
pseudomonas, coliforms, salomonella.

Lactococcus lactis ssp. cremoris

 It exhibits slow fermentation of lactose. It produces ‘diplococcin’



GENUS PEDIOCOCCUS

 G+ve, nonmotile spherical organisms, Microaerophilic, showing poor surface growth Occurs as tetrads, in pairs / short 
chains.

 Optimum growth temp: 25 – 30 °C, Acid is produced from glucose, galactose and maltase not from mannitol & dextrin, 
Produces diacetyl apparently from oxidation of acetyl methyl carbinol

GENUS LEUCONOSTOCS

 “Leucos” means colorless

 “Nostac” means encapsulated blue green algae similar to Nostoc except photosynthesis

 G +ve cocci in paris or short chains, Microaerophilic /Aerobic/Facultatively anaerobic

 Hetero-fermentative i.e. production of lactic acid, ethanol and Co2 from glucose.

 Some produce slime in sucrose media. It is comparatively, inactive in litmus milk and rarely coagulates milk

 Growth in medium is enhanced by yeast, tomato and other vegetable extracts.

o Ferment citric acid to Diacetyl, Acetoin, 2,3 – butylenes glycol acetic acid, CO2

o Causes slits in cheddar cheese made with butter cultures due to CO2

 The organisms are L. mesenteroides ssp dextranicum, L. mesenteroides ssp mesenteroides , L. paramesenteroides, , L. 
mesenteroides ssp cremoris, L. lactis

ENDOSPORE FORMING GRAM POSITIVE RODS AND COCCI

GENUS BACILLUS

 “Bacillus” means little stick, Gram positive large rods (3 to 9 um in length), Aerobic, Saprophytic soil bacteria, May occur 
in single, pair or chains.

 Aerobic spore formers.

 Sources: Air, water, soil, feed and fodder

 Isolated by heating raw milk to 80°C/ 10 mts before plating. Large and rough colonies are formed

 Acid sensitive, potent spoilage organisms, They may be psychrotrophes, mesophilic, Thermophilic, Catalase positive

 Spores: Ellipsoidal to cylindrical in shape, occasionally bulged sporangia



Organism B. cereus B. subtilis B. 
stearothermophilus

B. coagulans B. 
megatherium

Spore Central 
or para-
central

Central or
para-

central

Subterminal to 
terminal

Subterminal 
to terminal

Central or 
paracentral

Motility + - + + +

Lecithinase + - - - -

OGT 30°C 30-40°C 55-65°C 35-45°C 28-35°C

V + + + V

- - + V -

Growth at 
45°C
65°C

7% Nacl V + - - +

Citrate 
utilization

+ + - V +

Bacillus cereus : Don’t grow at 5°C but grows at 20-35°C.

This is important organism because

 Causes food poisoning by producing enterotoxins when the number exceeds 106 per gram

 Produces ‘bitty cream’ defect (broken cream) by the action of lecithinase enzyme (Extra cellular phospholipase)



 Produces ‘sweet curdling’ by coagulating milk at lower acidity by producing rennet like enzyme

Bacillus subtilis : Grows between 20-45°C.

This is important organism because

 Cause ropiness or sliminess in raw, pasteurized milk

 Causes spoilage of UHT, concentrated/ canned milk products

 Causes ‘sweet curdling’ by coagulating milk at lower acidity by producing rennet like enzyme

 Produces levan extracellularly from sucrose

 Extracellular enzymes including those that degrade pectin, casein, polysaccharides of plant tissue are produced

 Polypeptide antibiotic “subtilin” are produced

Baillus licheniformis

This is important organisms because

 Causes spoilage of UHT, concentrated/ canned milk products Produces levan extracellularly from sucrose Causes ropiness 
or sliminess in raw, pasteurized milk

Bacillus coagulans

 This causes spoilage of UHT, concentrated/ canned milk products

Bacillus coagulans & B. stearothermophilus : Grows between 45 to 65°C

This is important because

 It is obligately thermophilic

 Causes flat sour spoilage of canned/UHT milk products

 Used in the detection of antibiotics in the milk i.e antibiotic assay test

GENUS CLOSTRIDIUM

 These are the anaerobic organisms and spore formers.

 Gram positive rods with 1-4 m in length, motile, catalse negative. They may be mesophilic or Thermophilic

 The important source of these organism is soil, intestinal tract of animal. It may become established as contaminants on 
equipment. They gain entry into milk via faeces, soil, feed and especially silage

 Some are pathogenic organisms such as Cl. perfringens and Cl. botulinum

 Cl. butyricum and Cl. tyrobutyricum are Thermophilic. The fermentation end products include acetic acid, butyric acid, 
butanol, iso-proyl alcohol, acetone, H2 and Co2



Clostridium perfringenes

Causes “bovine mastitis’ in cattle and causes ‘neurological disorders ‘ in humans. It produces profuse gas and breaks the coagulum of

milk causing “Stormy fermentation”

Clostridium tyrobutyricum ; Causes ‘late blowing condition’ in Cheeses

Clostridium butyricum ; Causes ‘late blowing condition’ in Cheeses after 1-2 months of manufacture

Clostridium sporogenes : Develops rancidity of Emmental cheese

Character Cl. butyricu
m

Cl. 
tyrobutyricum

Cl. botulinum Cl. Perfringenes

Spores Oval
Central to
Sub-terminal
Do not swell

Oval
Sub-terminal
Swell the cell

Oval
Central to
Sub-terminal

Oval
Central to 
eccentric
Large distend the 
cell

Motility + + + -

OGT 30-37°C 37°C 37°C 37°-45°C

End 
products

Acetic,
Butyric acids
Butanol

Butyric acid
Co2,

H2 from lactic 
acid

Slow increase in 
acidity

Acetic, Butyric,
Lactic acids
More H2

Ammonia and 
water



GROUP 19: REGULAR NON SPORE FORMING GRAM 
POSITIVE RODS

GENUS LACTOBACILLUS

 “ Lac” – milk; “Bacillus” – staff or stick.

 Long, thin rods, G+ve, asporagenous rods; Nonmotile, Microaerophilic, Aciduric, catalase Negative ;

 Require complex medium like MRS medium / Rogosa acetate agar with layering of plates

 Source: Feed, silage, manure

 3 groups

o Thermobacterium

o Streptobacterium

o Betabacterium

Thermobacterium Streptobacterium Betabacterium

Growth at

15 - + -ve

45°C + - +/-

VP + + -

Fermentation Homofermentation Homo 
/facultatively

Heterofermentation

Examples L. bulgaricus
L. acidophilus
L. helveticus

L. casei
L. plantarum

L. brevis
L. fermentum

Hexose fermented 
to lactic acid by 
EMP, but Pentoses 
not fermented

Hexoses 
fermented to lactic
acid by EMP
Some sp. also 
produce acetic, 
Formic & ethanol 
under glucose 
limitation.
Pentoses 
fermented to lactic
acid & Acetic acid 
involving 
phosphoketolase

Hexoses fermented 
to lactic acid & acetic 
acid involving 
phosphoketolase 
pathway



THERMOBACTERIUM GROUP: Serology E

Lactobcillus delbrueckeii ssp. bulgaricus

 Thermophilic, OGT 40 °C,

 Used in Yoghurt, Swiss & Italian cheeses.

 Produces antibiotic ‘Bulgaricin’ ( stable for 1hr at 100°c) which is active against Ps.fragi and to a lesser e xtent 
to S. aureus

Lactobacillus acidophilus

 Thermophilic, OGT 45°c; do not grow at 20°C & at 4% salt concentartion

 Produces lactic acid & acidity reaches 1.8% but to keep viable the acidity should not exceed 0.6 & 0.7%

 Produces antibiotics - Acidophilin, Acidolin, Lactocidin

Medium: Aesculin – cellobiose Agar with incubation at 40°c/48h in CO2 atmosphere. It produces colonies surrounded by dark olive 

green complex

o Used along with other mesophilic cultures in Kefir

o Used with Bifi bifidum in special ice cream

o Used in Paneer In India.

o Used as encapsulated forms in hypocaloric diets

Therapeutic uses:

o Hydrolysis of lactose suitable for lactose intolerant people

o production of antimicrobial substances, antibiotics and H2O2

o prevention of constipation; ulcerative colitis

o Reduction of cholesterol by fermentation products

o Restoration of gut microflora after antibiotic treatment because of their capability to grow at low surface 
tension.

Therauptic value is based on the assumption that this milk combats the so called auto-intoxications caused by 

accumulation in the body, of toxic substances elaborated by toxigenic bacteria.

STREPTOBACTERIAL GROUP

Lctbacillus casei

 Serology B & C,

 Mesophilic, Produces upto 1.5%.acid on prolonged incubation

 Used in Yakult

 It shows Inhibitory action by producing acid, peroxides & antibiotics to Salmonella typhi salmonella typhinurium, 
Shigella dysenteriae, E.coli and P.aeuruginosa



 Used along with Candida lipolytica and Lac.lactis as cheese flavour additive in processed cheese by spray/ freeze drying.

 Used with Pr. shermani to produce mycostatic preservative

Lactobacillus plantarium

 Serology D, Used in Brine cheese, OGT - 30 – 35°C

 Antibiotic “Lactolin” is produced which is effective against G+ve organisms

BETABACTERIUM GROUP

Lactobacilus brevis

 Serology E, Mesophilic, OGT 30°C; Do not grow at 45°C, but grow at 15°C.

 Used in Kefir. Lactobrevin antibiotic is produced.

GENUS: LISTERIA

 Gram +ve, Short rods with rounded ends; may be curved; single, short chains or V forms. Catalase positive, Aerobic / 
facultatively anaerobic

 Colonies are Bluish grey when seen by normal illumination and bluish green sheen by obligately transmitted light.

 Sources: Wide; Water, mud, Sewage, faeces of animals & man

Listeria monocytogenes

 OGT 37°C,

 Cattle : abortion

 Human: food poisoning, meningitis accompanied by septicaemia

GENUS MYCOBACTERIUM

 G +ve, but staining difficult due to high wax content, Acid-fast. Non- motile, now-sporing, non-branching rods.

 M. tuberculosis – grows very slowly in vitro. Requires two weeks or more to show visible growth and requires special 
media for growth. Ex:- Loeffler’s Serum medium.

 Causes tuberculosis in humans

GROUP 20: IRREGULAR NON SPORE FORMING GRAM 
POSITIVE RODS

GENUS CORYNEBACTERIUM

 Cells are straight to slightly cured rods with tapered ends, Club shaped forms may appear. Non motile, Asporogenous, 
Aerobic/facultatively anaerobic

 Recognized by their banded and beaded, clubbed appearance, meta chromatic granules are formed. Chemo organitrophs, 
OGT : 37°C



 C. boris is not pathogenic & causes rancidity in cream.

 C. pyogenes causes Supportive mastitis

GENUS BREVIBACTERIUM

 Rod-coccus growth, Gram positive, Non-motile, obligate aerobic, Chemoorganotrophic with respiratory metabolism.

 OGT : 20-30°C, Non-thermoduric

 B. linens : Produce yellow to deep orange red carotenoid pigments

 Usually present on exterior of surface ripened chesses of Limburger type.Contributes to the surface colour of such cheeses 
aid in ripening by proteolysis and improve the flavour & aroma by the production of methanethiol.

GENUS PROPIONIBACTERIUM

 Gram positive, Non-motile, Asporogenous, Anaerobic/aerotolerant,

 Pleomorphic rods, club shaped with one end rounded and the other tapered or pointed.

 Cells may be coccoid, bifid, or branched, occur in single in pairs, or Short chains (in V or Y configuration) ,

 5% carbon dioxide atmosphere is good for growth. Opt. growth temp: 30-32°C

 Lactic acid and CHOs is converted into propionic /acetic acids +Carbon dioxide

 Pr. freundenrichii is associated with Swiss cheese flavour because of proline production and “eyes” due to Carbon dioxide.

PHYSIOLOGICAL GROUPING

Acid producers

 Capable of fermenting lactose to form lactic acid. Lactic acid coagulates milk by producing precipitation of Casein at 4.6 
pH

 Homofermenters: Lactococcus, some Lactobacilli

 Heterofermenters: SomeLactobacilli, Lueconostoc sp.,

Gas producers

 Capable of producing CO2\&H2 from lactose fermentations.

 Ex. E. coli, yeasts, Clostridium species.

Proteolytic

 Degrade milk proteins into soluble components by enzymes known as proteinases or proteases.

 Ex. Bacillus species, Pseudomonas species.

Lipolytic

 Organisms capable of attacking milk fat by enzymes known as lipases liberating glycerides & fatty acids.



 Ex. Pseudomonas species, Achromobacter lipolyticum

 Molds: Geotrichum candidum, Penicillium roqueforte.

Sweet curdling

 Organisms capable of causing curdling of milk by the enzyme known as rennin like enzyme before the development of 
sufficient acidity.

 Ex. B. subtilis, B. cereus, Enterococcus liquifaciens.

Ropiness

 Causing change in the viscosity of milk or forming threads when the milk is poured from one container to other, due to 
production of gums, mucins etc.

 Ex. Alcaligenes viscosus

Flavour producing

 Fruity – Pseudomonas fragi

 Malty – Lactococcus lactis var maltigenes

 Fishy – Proteus icthyosmius

 Unclean – E. coli

Colour fermentations

 Yellow coloration: Pseudomonas synxantha

 Blue coloration : Pseudomonas cyanogenes

 Green coloration: Penicillium roqueforte

 Black coloration : Pseudomonas nigrifaciens

 Red coloration : Serratia marcescens

YEASTS

 Yeasts are unicellular, ovoid or elliptical cells, gram positive, non-motile and larger in size when compared to bacteria.



 

 Reproduction is by ‘budding’.

 Grow well at 25-40ºC and can tolerate pH 3.5 and are strictly aerobic.

 Saccharomyces cerevisiae

o Used in the brewing and baking industry and in Kefir production.

o Cells are cylindrical to ellipsoidal, occurring singly or in pairs, short-chains or clusters. Lactose is not fermented.

 

 Candida kefir

o Associated with kefir, buttermilk and cheese.

o Produces ‘pseudomycelium’; some strains ferment lactose.

 Candida lacticondensi (Torulopsis lactis)

o Isolated from condensed milk. Lactose not fermented.

 Candida pseudotropicalis

o Referred to as false yeast.

o Ferments lactose with the production of alcohol and carbon dioxide.

o Associated with “yeasty” or “gassy” cream and Kefir grains.

 Debaromyces hansenii



o Has been isolated from cheese, occurring in short chains and propagation by ‘multipolar budding’. Does not 
ferment lactose.

 Kluyveromyces marxianus var. marxianus

o Previously known as Kluyveromyces fragilis, associated with manufacture of kefir and kumis.

o Cells occur as sub-globose and singly or in pairs.

 Kluyveromyces marxianus var. lactis

o Previously known as Kluyveromyces lactis.

o Associated with yoghurt and has been isolated from milk, gassy cheese, buttermilk and cream.

o Cells are ‘amoeboid’ and will feremnt lactose.

MOULDS

 Moulds are complex, multicellular organisms, aerobic, growing over a wide range of pH.

 The colonies appear cottony or wooly and are generally white, creamy, green or black.

 The individual mould is composed of an aggregate of branching protoplasmic threads known as mycelium.

 Individual threads of the mycelium are termed as hyphae.

 They are vegetative, concerned with nourishment or fertile concerned with asexual or sexual reproduction.

 Some produce sporangium, which in turn produce sporangiospore and some, conidia, which produce conidiospores 
(Penicillium sps).

Penicillium species

 The Penicillium species usually form blue green spreading colonies e.g., Penicillium roqueforti, which is used in the 
manufacture of ‘roquefort cheese’ and ‘blue veined’ cheese.

 It is mainly responsible for characteristic flavour and appearances of these cheeses.

 Another species namely Penicillium camemberti is used in the manufacture of Camembert cheese and Brio cheese.

 Its colonies are pale greyish green in colour and have the appearance of typical ‘paint brush’.





 Spores are produced on specialized structures called as ‘conidiophores’ and the spores are known as ‘conidiospores’.

Rhizopus species

 Rhizopus species are present in foodstuffs like bread and dairy products.

 The mycelium produces stolons which in turn give rise to ‘rhizoids’ (root-like), and ‘sporangiophores’ spore 
(sporangiospores) producing structures.

 Rhizopus stolonifer is involved in ripening of ‘Gammelost’ variety of cheese.



Aspergillus species

 Reproduce by conidiospores, which are borne on ‘sterigmata’.



 These spoil sweetened condensed milk often, and the mould mycelia and the coagulated casein form characteristic 
“buttons”.

 Some species (A.flavus, A.parasiticus) are capable of producing aflatoxins (G1, G2, B1 and B2) in dairy products.

 The aflatoxins are elaborated in animal feed as well, which consequently get secreted as M1 and M2 in milk. A.niger 
produces black coloured colonies.

Geotrichum candidum

 This is responsible for yeasty flavour in dairy products.

 It is lipolytic in nature and colonies appear yeast like.

 They grow on the surface of the sour cream and hydrolyze it; reproduce by ‘arthospores’, which are cylindrical with 
rounded ends.

Cladosporium species

 Cladosporium is deep olive green to black colour, often associated with surface discolouration of butter.



Scopulariospsis brevicaulis

 Contamination of these in the mould ripened cheese varieties give rise to ‘ammoniacal odour’.

 The conidiospores of this species are characteristic; they are truncated spheres with a thickened basal ring around the 
truncation.

VIRUSES

 A virus particle or virion consists of nucleic acid DNA or RNA that is covered by a protein coat called capsid, are 
symmetrically constructed.

 Two kinds of symmetry have been recognized.

o Helical

o Cuboidal

Hepatitis virus

 Causes hepatitis which is generally referred to as jaundice.

 It is due to the consumption of milk or food contaminated with faeces or carriers of the disease.

Cowpox virus

Produces pustules and vesicles on the teats of cow udder

Poliomyelitis virus

 Belongs to the group of entero virus.

 It is readily killed by pasteurization.



 It has tendency to get localized in the CNS leading to paralysis.

Tick borne encephalitis

 Belongs to the genus plavo virus and is responsible for meningitis or meningioencephalitis.

 Its vectors are the ticks Ixodes recinus and I.persulcatus.

 The disease may be caused due to consumption of unboiled goat milk.

Bacteriophages of lactic acid bacteria

 Bacteriophages are the viruses that infect bacteria.

 Many times in cheese industry starter cultures fails which is due to bacteriophages

BACTERIOPHAGES IN MILK

 Bacteriophages may be regarded as viruses or ultramicroscopic organisms specifically parasitic on bacteria.

 The phages are highly specific for bacterial strains.

 A phage has been numerically the most important cause of slow starter action and there may be complete cessation of 
starter growth or failure.

 A successful phage attack on a starter culture may bring the acid development to a complete halt and acidity may not 
develop again until either a fresh strain of lactic streptococci succeeds in establishing itself or possibly a few phage 
resistant cells from the original strain ultimately resume growth.

 The phages are highly specific for bacterial strains.

 They are widely distributed in nature and most abundant in the intestinal contents of animals.

 They are too small to be seen under ordinary microscope( which can only be seen in the electron microscope after the 
application of suitable staining techniques) and can not be removed from a solution by the filters of the type which remove
bacteria since their size is significantly less than that of a bacterium.

 ‘Phage’ literally means devouring just like phagocyte (to swallow or eat up greedily). They are widely distributed in nature 
& most abundant in intestinal contents of animals andfirst is invented by Twort in 1915.

 Like microorganisms and enzymes they are destroyed by heating for 30 to 60 minutes at a temperature of 70 –750C . 
However they are very resistant under favourable conditions and may remain viable after drying. They are destroyed by 
UV light but resist dilute HgCl2 solution. Certain dyes such as methylene blue may also inactivate phage particularly when 
photosensitized.

 All phages have a head and most have a tail. The head may be isometric or with a hexagonal outline.



 There  are  two  types  of  phages  virulent  and  temperate  which  enter  a  different  relationship  with  the  host,  the  lytic  and
lysogenic cycles respectively.

MULTIPLICATION CYCLE OF BACTERIOPHAGES

LYTIC CYCLE

 In the lytic cycle, phage multiplication occurs in four main sequential steps.

o Phage adsorption.

o DNA injection

o Phage multiplication and

o Phage release.

 The phage tail adsorbs to the cell through special receptor on the bacterial cell, the base plate and the fibre if present are 
involved in the attachment and phage DNA is injected through the tail channel. Ca2+ ions are often involved in phage 
attachment to the host.

o The phage DNA then takes over some cell function in order to synthesize new phages in an essentially parasitic 
relationship.



o Normal metabolism of the infected cell ceases as the host first replicates its phage DNA and then phage protein. 
This process called “maturation” ends with self-assembly of virion within the host cell, initially heads form 
around the viral DNA followed by the attachment of tails.

o Finally the lytic cycle is completed when a lytic enzyme (lysine) encoded on viral DNA is produced, resulting in 
cell lysis and release of infective phage particles into the surrounding environment. Lysine released from 
infected cells can lyse non-infected cells.

o The time from initial adsorption to the release of phages is called the latent period.

o For lactococcal phages, this period ranges from 10 to 140 minutes. The number of virulent particles released per 
infected cell is called the burst size. This ranges from less than 10 to more than 300 for lactococcal phages.

LYSOGENIC OR TEMPERATE CYCLE

 When a sensitive host is infected with temperate phage two responses occur.

o The phage multiplies like a virulent phage and causes cell lysis or

o In a small percentage of the infected cells, the phage either integrates into the host chromosomes (prophage) or 
is maintained as plasmid in the cytoplasm.

 In both the cases, the phage replicates within the host cell and does not cause cell lysis.



 Lysogenic cultures normally contain free phages without an effect on their growth or acid producing abilities, since 
prophage integration makes the other cells immune to this and closely related phage (lysogenic immunity). Lysogeny is 
wide spread in lactic acid bacteria.

LYSOGENIC DEVELOPMENT

PSEUDOLYSOGENY AND THE CARRIER STATE

 The simultaneous presence of both free phages and bacterial cells is called pseudolysogeny or the carrier state. When the 
phage is not integrated into the host cell chromosome and when only some bacterial cells are infected, but the culture 
apparently grows without any problem.

 Phage Infection of host cell produce the following effects

o Retardation or slowness in acid production

o Slowness or retardation of flavour production

o Loss of production due to impaired starter culture metabolism.

SOURCES OF BACTERIOPHAGES



 Phage strains against lactic streptococci may be found in the atmosphere of cheese factories.

 Finely divided particles of whey emitted from the whey separators appeared to be the main vehicle for air-borne phage 
contamination. Whey contaminated dust also play a part.

 Sources of considerable phage contamination were the culture utensils and equipment and milk supply.

 The main source through which phage enters the plant is the raw milk, trucks and personnel entering the plant.

 The following factors enhance the incidence of phage attack in the starters.

o Aeration of milk before inoculation

o The use of large volume of culture

o The use of stale (4-5 days old) sterilized milk.

PHAGE DETECTION

 Two fundamental methods are used in the detection of phages.

o The phage assay and

o Inhibition of acid production.

CONTROL OF BACTERIOPHAGES

 It is evident that existence of bacteriophage is a recognized problem in the dairy industry and the following precautionary 
measures may be practiced.

o The propagation of the starter cultures must be carried out employing aseptic techniques.

o Heat treatment of bulk starter milk ensures the destruction of these viruses; it is vital that the starter tank must 
be filled to its maximum to avoid prolonged heating to eliminate the phage in the air space.

o Daily rotation of phage unrelated starter strains and phage resistant strains must be used in the dairy.

o Effective filtration of air of starter room and the production area.

o The equipment must be properly sterilized.

o Location of starter room away from the production area and whey-handling department.

o Ensure that plant personnel particularly those from the cheese room are not allowed into the starter handling 
area.

o Propagate starter in a phage inhibitory medium. This is the medium deficient in Ca ions, to prevent phage 
adsorption.

o Do not use starter culture sensitive to those phage categorized by having short latent periods and large burst 
size.

o ‘Fogging’ the air in the starter preparation area and cheese production, area with a solution of hypochlorite or 
alternatively use of UV light can control phages

http://www.elearnvet.net/moodle/file.php/53/Lesson_3_images/Phage_detection.jpg


o Development of phage resistant strains

o Use of mixed strain starter cultures .

SOURCES OF CONTAMINATION

 The sources of contamination of milk on the farm can broadly be categorised as

o Interior of the udder

o Exterior of the udder

 The interior reflects the health of the animal, while the exterior depends on the farm condition, equipments persons, water
etc.

INTERIOR OF THE UDDER

 The animal by itself is one of the most significant contributors of microorganism in milk.

 Micro organisms enter the udder through duct at the teat tip. The duct varies in length from 5-14mm and its surface is 
heavily keratinized. This keratin layer retains milk residues and exhibit antimicrobial activity

 During progress of a milking, bacteria are present in the largest number at the beginning and gradually decrease. This is 
mainly due to mechanical dislodging of bacteria, particularly in teat canal where the number are probably highest. 
Discarding the first few streams of milk results in lower counts of microbes in milk.



 Milk from different quarters varies in numbers. Species of bacteria found in milk as it comes from udder are very limited.

o Micrococci 30-99%

o Streptococci 0-50%

o Asporogenous G+ve rods <10%

o G-ve rods <10%

o Bacillus spores <10%

o Miscellaneous <10%

 Micrococci are slow growing, but if allowed to grow, cause acid formation and proteolysis. They are mostly non-
pathogenic.

 Streptococci – Less frequent that micrococci, St. agalactiae may be present even non clinical mastitis and thus it appears 
to be natural habitant of udder.

 Lactococcus lacti s ssp lactis is never been associated with udder flora and occurs from external sources.

 Among G+ve rods organisms of diphtheria i.e. Corynebacterium bovis has been found in large numbers. It is non-
pathogenic, but if grown causes rancidity. It has not been found from other sources such as faeces & milk products .

 Most of the bacteria are excreted in fore milk. When the animal is suffering from some disease, the causative organisms 
are also likely to come into milk depending upon the severity of infection.

 The most common disease in milch animal is mastitis and the primary causative organism; Streptococcus agalactiae is 
commonly present, even though no clinical evidence of mastitis is present in the cows.

 This organism is normal inhabitant of the udder and is not pathogenic to man. The other common mastitis causing 
organisms potentially harmful to humans are Staphylococcus aureus and Escherichia coli, occasionally Streptococcus 
uberis Streptococcus dysgalactiae.

 Some of the other organisms encountered occasionally are Listeria sps, Leptospira sp , Bacillus cereus, Pasteurella 
multocida, Clostridium perfringens, Actinomycetes, Coxiella burnetti and the Yeast Cryptococcus neoformans.

 The other organisms, which can come through the animal, include, Mycobacterium tuberculosis, Brucella abortu s . etc .

Control

 Animals should be maintained in clean dry environment free from dust and dirt.

 Milk from the first few strippings should be discarded.

 Milk from the infected udder should be discarded.

 Dairy animals should be periodically vaccinated against susceptible diseases.

EXTERIOR OF THE UDDER

 Number and type of organisms associated with udder vary depending on type of amount soil. Udder and teat become 
soiled with dung, mud, bedding material such as saw dust, straw etc. With Heavily soiled udder teats the counts may be 1 
lakh cfu/ml



 Bedding material in winter has high number of bacteria, Main organisms in order of maximum numbers are 
psychrotrophs, coliforms, Bacillus sp. In summer cows turned to pasture, the number of bacteria in bedding declines.

 Udder micro flora is not affected very much by washing. Sodium hypochlorite washing and accompanied by drying help in 
reducing in number

1. Teat surface and Animal body

a.Teat surface

 Predominantly micrococci and coagulase –ve staphylococci

 Next predominantly faecal streptococci, but G-ve bacteria including coliforms are less. 
Coliforms do not survive well on teat surface.

 Aerobic thermoduric organisms are entirely Bacillus sp. The more frequent are B.licheniformis, B. subtilis, B. pumilis and 
less frequent ones are B. cereus, B. circulans

 Greater number of bacteria gets into milk from the surface of the cow’s body and from utensils that have not been washed 
thoroughly.

 Teat surface may also contain clostridia spores that are usually found in cows fodder, bedding & faeces

Prevention

 Prevent regular soiling of teat surface

 Wash with disinfectant

 Drying of teats before milking.

 Chlorine: presence of organic matter interferes & it is also irritant to hands.

 QAC: Satisfactory

 Soaps: Only detergent action. In herd with recurring mastitis problums, chlorine between 200 to 400 ppm, & QAC 
200ppm were also not effective, in preventing spread of mastitis.

 Cloths – Used for only one cow separately and Moistened in sanitizers after each use. Paper towels are preferable.

b.Coat of Cow

 Coat serves as vehicle to contribute bacteria directly to milk.

 Clipping of hair around udder, flanks and tail reduces the count of bacteria in milk.



 Coat may indirectly contribute organisms into air of the barn, especially Bacillus sp. Coat may carry bacteria from stagnant
water pools especially ropy milk organisms.

 Coliforms may gain from soil & manure

Prevention

 Periodic clipping of hair

 Regular brushing of coat.

 Machine milking

2. Milking barn and the environment

 The house keeping practices in the milk producing area also decide the level of contamination.

 The accumulation of mud, animal urine and faeces, the left out straw and feed in the milking barn can directly or 
indirectly through air milk can contaminated.

 Air is not important source of bacteria in milk. Air count in sheds rarely exceeds 200 cfu/litre. Micrococci account for 
>50% aerial microflora. Others are aerobic spore formers, coryneforms, streptococci and G-ve rods. Next important group 
is molds.

Practices that increase aerial counts through milk

 Sweeping or short time before milking

 Handling hay and feed just before milking

 Brushing animals just before milking

 Having dusty bedding material

 Allowing dust and dirt to accumulate on wall and ceiling .

Prevention 

 The environment in the milking barn should be clean.



 The aerial contamination can be prevented by the use of small top milk pails and milking machine

3. Milking utensils

 The improperly cleaned ‘milk contact surfaces’ of milking equipments including bucket, pail, cans, bulk tanks etc. are the 
only source of contamination in milk after it leaves the udder.

 The most hazardous situation arises when the milking utensils are not thoroughly cleaned after use and the milk solids 
with some moisture are left on the surfaces.

 These allow growth of microorganisms and heavily inoculate the fresh milk, which comes in contact with these utensils.

 When mastitis is prevalent in the herd, the utensils may contain Streptococcus agalactiae, Staphyloccus aureus, E. coli or 
Corynebacterium sp.

 when hot cleaning of equipment is done, the predominating organisms are thermoduric, mainly Bacillus sp. and 
Micrococcus.

 When cold cleaning is followed, heterogeneous microfloras are present.

Control

 The milking utensils and equipments should be cleaned and sanitised before and after milking.

 The tanks used for bulk transport of milk should be cleaned and sanitised immediately after the unloading of milk.

4. Milker

 When hand milking is done, the contribution from milker is high.

 Milker with infected wounds on hands contribute pathogenic streptococcus & micrococcus

 Activities like sneezing, coughing etc. increase the risk of contamination. 

 During the wet hand milking lubricant enters milk and adds bacteria from hands and teats. Pathogens causing typhoid, 
paratyphoid, dysentery, scarlet fever, septic sore threat. Diphtheria, cholera etc are contributed from humans. Action of 
milker may dislodge dust and dirt and increase air contaminatio n

Control

 The hands of the milker should be clean and he may dip his hands in antiseptic solution before milking.

 Unhealthy milkmen should be avoided.

 Bad habits like coughing and sneezing should be prevented within the milking barn.

5. Water supply

 Water used should be potable & good in terms of bacteriological quality. Direct sources of contamination are:

 Storage tanks, not protected from rodents, birds, insects and dust.

 Hoses

 Water troughs

 Untreated water supplies from bore wells, lakes and rivers may be contaminated at source with faecal streptococci, 
Coliforms, G-ve rods, Lactic acid bacteria, Bacillus sp., and corynebacterium sp.



 Chlorination – with hypochlorites is recommended

 Warm water used (37°c) for udder washing is potent source of pseudomonas & Coliforms

Control

 Water used for cleaning should be free from faecal contamination and water may be chlorinated before use.

6. Milk machine

 Milking machines are used when large numbers of animals are to be milked at a time.

 As milk production in India is mainly through marginal farmers in very small scale, the milking machine is rarely used.

 However, when they are used, proper care is required not only in its cleaning but also in its use, because its improper use 
may damage the udder and thereby increase risk of contamination.

 In a survey, about 20% of milking machine clusters had shown rinse count of >1x 10 6 cfu /cluster.

 This shows that its significance as a source of contamination.

 When pipelines are reused for direct milk collection, their improper cleaning and sanitation add further to the microbial 
load of milk.

 The types of microorganism coming from milking machine are similar to those coming from other equipments.

Control

 Milking machine should be cleaned and sanitised y using iodine sanitizers as a routine practice.

7. Storage and transport

 Mainly the psychotropic and thermoduric bacteria contaminate the milk through unclean milk cans and bulk milk 
transport tankers.

 Among the psychotropic genera in stored milk, Pseudomonas sp.

 Mainly P.flourescens generally predominates.

 Moreover, the type of contaminating microflora depends on the temperature of storage as follows

o 0-5ºC -- Pseudomonas fluorescens.

o 5-10 ºC -- Pseudomonas sp. Proteus vulgaris, Micrococcus sp.,

o Alcaligenes viscolactis, A .marshallii .

o 10-15ºC -- S.agalactiae, Lactococcus lactis subsp.cremoris,

o S.durans, S.dysgalactiae, S.faecalis,Lactococcus lactis

o subsp.lactis, S. uberis.

o 15-30ºC -- All streptococci especially Lactococcus lactis

o subsp.lactis.

o 30-40ºC -- Enterobacter aerogenes, E. coli. and lactic acid bacteria



o Lactobacillus brevis, L. bulgaricus, L.casei, L. fermenti,

o L.helveticus,L.lactis, L.plantarum , and a few

o Streptococcii.

o 40-50ºC -- lactic acid forming rods L. bulgaricus, L.fermenti,

o L.helveticus, L.lactis, L.plantarum, L.caucaicus

o L.thermophilus and thermophilic streptococci like

o S.faecalis and S.thermophilus .

Control

 Milk should be stored and transported between the temperatures of 0-5 ° C.

MASTITIS

 Mastitis – Inflammation of udder. Mastitis milk is the milk obtained from animals suffering from the udder disease called 
mastitis.



 The mastitis milk has higher microbial count and somatic cell count and has altered composition accompanied by reduced 
yield.



 Most common symptoms are those related to inflammation, swollen hot, red and painful udder.

 Mastitis can be classified based either on symptoms or on causative micro organism.

Based on symptoms 

 Acute or clinical: The form in which macroscopic changes in the milk or the udder is readily detectable by the milker.

 Sub acute or sub clinical: The more commonly occurring form in which both the milk and the udder appears normal and 
can be diagnosed by examination of milk samples for various compositional changes and presence of pathogenic bacteria 
and somatic cells.

 Chronic: This form of mastitis involves like compositional changes in milk and almost complete absence of pain in the 
udder.

Based on causative microorganism

 Contagious mastitis – Str.agalactia

 Common mastitis – Streptococcus, Staphylococcus, E.coli

 Summer mastitis – Corynebacterium pyogenes ( occurs in summer months in heifers and un milked cows )

Mastitis causing microorganisms

 Mastitis is caused as a result of udder infection with one or more of the causative organisms.

 These micro organisms (MO) enter through the teat tip in to the teat duct where they get colonized due to the presence of 
left over milk in the duct and subsequently spread throughout the udder causing infection.



The types of microorganisms associated with mastitis

 Most common causatives are Staph.aureus and Str. agalactia

 Coliforms ( E.coli, Enterobacter, Klebsiella, Citrobacter)

 Other Streptococci – S.uberis, S.dysgalactia, S.faecalis and S.pyogenes

 Other Staphylococci – Staph.epidermidis and Staph.albus

 Corynebacteria – C.bovis, C.pyogenes and C.ulcerans

 Mycoplasma group – M.agalactia var bovis

 Ricketsia – Coxilla burnetti

 Yeast – Cryptococcus neoformans, Candida pseudotropicalis

 Molds – Asperigillus species

Number of MO excreted through milk

 Streptococcal and Coliform mastitis – high

 Staphylococcal mastitis – low

SOMATIC CELLS IN MASTITIC MILK

 The animal body cells called somatic cells are normally present in milk and their number increases steeply in mastitis 
milk.

 There are two types of somatic cells associated with milk.

o Epithelial cells derived from the outer surface of the secreting tissue of the udder

o Leucocytes or white blood cells derived from blood and are abundant than epithelial cells.



 The somatic cell count of normal milk varied from 4000 to 1 million / ml.

 In abnormal milk it may be up to 368 millions / ml.

 As per the American Public Health Association somatic cell count should not be more than 5x105 somatic cells / ml of 
normal milk.

COMPOSITIONAL CHANGES IN MASTITIS MILK

 The colonization of mammary glands by mastitis causing microorganisms triggers a series of events which in turn cause 
major compositional alterations.

 Initial elevated levels of pathogenic bacteria occurs which is closely followed by marked increase in somatic cell count.

 Subsequently there occur a wide range of related effects like the impaired synthetic ability of the secretary tissue ( causing 
lower milk yield and altered levels of major and minor milk constituents ) and increased infiltration of blood constituents 
like serum proteins, into milk.

 In general the milk from infected quarters in different forms of mastitis may have the following altered constituents

 Constituents with increased concentrations: The levels of total whey proteins ( mainly bovine serum albumin, 
immunoglobulins ), sodium, chloride and other ions like Cu, Fe, Zn, various enzymes and certain glyco proteins increase 
significantly. The pH of milk also increases.

 Constituents with decreased concentration: The levels of lactose, fat, total casein (alpha and beta fractions decrease but 
gamma fraction increase), some whey proteins (alpha-lactalbumin and beta globulin), potassium and other minerals like 
calcium, magnesium and phosphorus decrease.

 On the whole the mastitis milk generally has a lower SNF, fat, casein and lactose and higher serum proteins, chloride ions 
and Ph.



Milk constituents Normal milk Mastitis milk

Fat% 3.45 3.2

Protein% 3.61 3.56

Lactose% 4.5 - 5.3 3.3 - 4.9

Bovine serum albumin mg/ml 0.82-1.29 4.3-21.5

Lactoferrin mg/ml 0.1-0.2 6.2

Sodium mg/100ml 57.0 104.6

Potassium mg/100ml 172.5 157.3

Chloride mg/100ml 80-103 7250

pH 6.65 6.9-7.0

Somatic cell 102 / ml 20 - 1000 100 - 5000

Catalase (µ M O2 produced/min/ml) 0.08 1.84

Lactic dehydrogenase (m units/ml) 300 - 500 Up to 5525

Alkaline phosphatase (units/ml) 191 712

Acid phosphatase (µ M units/ml) 0.063 0.081

Lysozyme (µg/ml) 0.0 5.6

SIGNIFICANCE OF MASTITIS MILK

 Mastitis in the lactating animals affects the yield, quality and public health aspects of milk.

Milk yield

 The net milk yield and also the productive life of the milch animal are adversely affected due to mastitis.

Milk quality

 The quality of milk is lowered due to compositional changes.

Suitability for fermented dairy products

 Mastitic milk is not suitable for making fermented milk products.

 In cheese making the following adverse effects are noticeable in the product on using mastitis milk.

Lower yield

 This is due to increased fat losses in the whey and reduced starter activity.

Poorer quality



 Rennet clotting time is increased causing decreased curd firmness and a loose final texture of cheese.

 Lack of adequate flavour development due to retarded starter activity.

Other fermented products

 Mastitis milk is not suitable for preparing fermented milks like dahi, yoghurt, cultured butter milk, kefir etc. in which the 
product quality is directly dependent on the performance of starter culture.

 The starter bacteria are affected in terms of their growth and activity (acid and flavour production).

 Starter growth is considerably slow in sub clinical mastitis milk.

 For instance, both Lactobacilli and Lactic streptococci are inhibited in milk from Streptococcal and Staphylococcal cases of
clinical mastitis.

 Both the rate of acid production and the final acidity attained in mastitic milk are lower than that in normal milk.

 Even at less than 5% level of mastitic milk in the pooled milk, the aroma, taste and consistency of the end product are 
adversely affected.

 Di acetyl production by Streptococcus diacetylactis is lower in mastitic milk.

PUBLIC HEALTH SIGNIFICANCE

 Some of the mastitis causing microorganisms which are excreted in milk are also pathogenic to human beings.

 For example certain strains of Staphylococci associated with mastitic milk cause food poisoning in humans due to 
enterotoxin production.

 The storage of mastitis milk under favourable temperatures leads to elaboration of enterotoxins, which are not inactivated 
even during pasteurization and spray drying of milk.

 Other pathogens and food poisoning bacteria like Salmonella species and enteropathogenic strains of certain coliforms ( 
E.coli and Klebsiella ) might also be associated with public health hazards through mastitic milk.

DETECTION OF MASTITIS MILK BASED ON COMPOSITIONAL 
CHANGES

 PH of milk: The pH value of milk is higher than that of normal milk. On mixing 5 ml of milk with 1ml of 0.04% 
bromothymol blue solution, the appearance of blue green colour indicates mastitic milk (pH 6.8 or more) as against grass 
green colour for normal milk (pH 6.6).

 Chloride content: Normal milk has a chloride content of 0.08 to 0.14% where as abnormal milk has more than 0.14%. The 
chloride content of milk can be estimated by addition of 5 ml of 0.1345% silver nitrate solution and add 2-3 drops of 10% 
potassium chromate indicator. A yellow colour indicates more than 0.14% chloride content.

 Catalase test: The presence of catalase as examined by evolution of oxygen on adding hydrogen peroxide. Take 9 ml of 
milk to that add 1ml of H2O2 , presence of air bubbles in the sample indicates mastitis.

 Somatic cell count: An increase in the number of somatic cells in milk is indicative of its mastitic nature. This can be 
estimated by either of the following procedures



 Sodium lauryl sulphate test: It is a presumptive determination of somatic cells and the severity of mastitis, based on the 
increase in viscosity of milk on adding sodium lauryl sulphate solution (4% in a 15% teepol solution, adjust pH to 12.0). 
Two ml of milk is mixed with 2ml of test solution by shaking gently for 20 seconds in a tube and observed for coagulation 
of leucocytes. The inference is drawn as indicated in the following table

Observation Leucocyte 
count/ml

Mastitis 
condition

No viscous layer Less than 
100,000

No mastitis 
condition

Slight viscous layer 100,000-
500,000

Sub-acute 
condition

Central viscous cone disappears 
after stopping rotation

500,000-
5,000,000

Acute condition

Central cone persists More than 
5,000,000

Acute condition

 Direct leucocyte count: The presence of more than 500,000 somatic cells/ml of milk is indicative of mastitis. It is 
performed in a similar way as DMC by staining with Newman’s stain

 Resazurin rennet test: This test is based on the disturbance in the salt balance and increase in leucocyte content in mastitic
milk. Coagulation of milk by rennet is slowed down due to disturbed salt balance and leucocytes reduce resazurin dye 
faster.

DETECTION OF MASTITIS MILK BASED ON THE CAUSATIVE 
MICROORGANISMS

Microscopic examination

 This is helpful even in detecting the admixture of mastitic milk with herd milk.

 Presence of long chains of streptococci is indicative of mastitis due to 
Str.agalactia, where as occurrence of cells in grape like bunches in milk suggests 
Staphylococcal mastitis.

Hotis test

 This test is meant for differentiating Staph.aureus from Str.agalactia.

 Here 9ml of milk should be mixed with 0.5ml of 0.5% bromcresol purple solution
and incubated at 370C for 24-72 hours in a culture tube.

 The appearance of canary yellow colour colonies along the walls and at the 
bottom of the tube is diagnostic of Str.agalactia mastitis where as Staph.aureus 
gives rusty brown colour of the colonies on the walls of the tube.

Blood agar test



 Pre incubated (370C over night ) mastitic milk sample should be streaked on 
blood agar.

 The different causatives of mastitis can be detected based on the following 
observations

Observation Organism

Small colonies, alpha or beta haemolysis 
will occur or no haemolysis will occur in 
some cases

Str.agalactia

Alpha haemolysis(small zone around 
colonies and green discoloration)

Str.dysagalactia

No reaction Str.uberis

Large colonies than streptococci, beta 
haemolysis(a wide zone of clearance 
around colonies)

Staph.aureus.

CAMP Test (CHRISTIE, ATKIN, MUNCH & PETERSON TEST)

 This test is meant specifically to confirm Str.agalactia from mastitis milk.

 A standard culture of Staph.aureus should be streaked vertically down across the
center of a blood agar plate.

 The suspected streptococci ( isolated from mastitic milk) should now cross 
streaked horizontally at an angle taking care that this streak do not come into 
contact withStaph.aureus streak.

 After incubation at 370C over night Str.agalactia will produce a clear zone 
between its streak and that of Staph.aureus

CLEAN MILK PRODUCTION

 Since safe production and handling of raw milk implies low count milk, we have 
no obtain but to think of practical ways of achieving clean milk production, 
especially in the villages and preserving this milk from further deterioration until
processed and consumed.

 A comprehensive system of public health supervision and quality control 
program which is being followed in western countries is not applicable as such to 
Indian village producers due to lake of certain facilities like

o Suitable buildings,



o adequate clean water supply, refrigeration, and

o rapid means of transport. However, it is possible to enforce gradually a 
systematic quality control programme.

 Mean-while, it is very essential that some efforts should be directed towards 
improving the methods of milk production in villages.

 The maxim “where there is dirt there is danger” should attract the attention of 
producers and also of consumers.

I. Package of hygienic practice at farm level

 The problem of improving milk production practices at the farm level requires a 
renewed attack.

 It is necessary to establish a minimum set of practices that would cause 
significant improvement in the quality of milk at the individual producer level.

 The following hygienic practices are required to be strictly adhered to by the 
producers.

o Animals hygiene

o Milker’s hygiene

o Utensils/equipment hygiene

o Hygiene during milking process

o Environmental hygiene

Animals hygiene

 The milch animal needs due attention with regard to its health and  cleanliness 
for producing hygienic milk.

o Animal’s health- The animals should be periodically examined for udder 
infections and other diseases.

o Infected animals should be got treated by the nearest veterinarian by 
giving suitable treatment.

o In case of infections animal should be isolated or discarded besides 
adopting sanitary precautions to control spread of infection.

o The milk of infected animal should not be mixed with the bulk supply 
until the animal is fully recovered.



o Cleaning of body and udder- The body and udder of the animals should be
cleaned before milking by washing and wiping with a clean cloth.

 While washing the teats and udder before milking, care should be taken not to 
damage the teat orifices and clefts between the quarters of the udder.

 Some producers are averse to udder washing, being of the opinion that this 
practice may lead to chapped or sore teats, but it is a false view without scientific 
foundation.

 A plentiful supply of clean udder cloth is necessary, together with pieces of rough 
toweling for drying off hands these clothes should be regularly boiled.

 Disposable paper towels have much to recommended them, but the proposition 
seems to be relatively impractical under Indian farm conditions.

 In some instances, it may be necessary to give the udder a preliminary rough 
washing to remove excessive filth.

 During severe winter, tepid water should be used to prevent chilling the animal. 
The employment of lukewarm water for udder washing will also condition the 



animals to let down their milk by distending the udder owing to increased 
pressure. Usually the temperature of the warm water should be below 550C as it 
causes no harmful effect upon the udder skin.

 The addition of hypochlorite (21/2-oz per gallons of water) or some proprietary 
udder wash has also been recommended. However, some workers believe that 
chlorine, being irritating to the teats, may predispose them to infection and it has
been suggested that quaternary ammonium compounds (200 to 400 ppm) may 
be better substitute due to their less harmful effect on tissues and lesser effect of 
organic matter presence on their activity. Use of soap for udder washing may 
serve only cleaning purpose as they generally have no microbiological properties 
required for sanitation.

 The dairy coat of the animal which may contaminate milk directly or through 
surrounding air, needs regular washing, clipping and/or brushing. The problem 
of dirty coat is more serious in buffaloes which visit the dirty ponds and carry 
fifth and mud on their body. There is falling of hair and manure particles from 
cows’ body into milk which can be avoided by regular brushing and grooming. 
The role of cleanliness of animals body and udder in reducing the bacterial 
counts in milk is apparent from the foregoing table.

Milkers hygiene



 Persons milking the animals should take care of the following points for them to 
avoid contamination of milk:

o To be free from infections disease and to avoid coughing and sneezing 
over the milk pails.

o Hands to be cleaned with soap and water before milking.

o Nails to be cut regularly (since these may harbour staphylococci which 
cause food poisoning in consumers or mastitis in animal udder).

o Clothes and hair to be kept clean.

Utensils/equipment hygiene

 The pails or other containers used for milking and storage of milk under farm 
conditions play a significant role in determining the microbiological quality of 
milk. In case of machine milking practiced on organized dairy farms , milking 
equipment’s (machines) need regular care. The following measures need to be 
adopted:

o Milk producers should be advised to use clean and tinned utensils having 
smooth surface free from dent and crevices for milking and storing of 
milk.

o Milk pails/buckets/other utensils should be cleaned with detergent-
sanitizer solution and properly rinsed with water immediately after use . A
number of detergent-sanitizer formulate have been suggested for cleaning 
metal utensils. At farm level, use of washing soda coupled with exposure 
to sunlight or rinsing with scalding water or use of detergent-cum-
sanitizers like iodophors may be practiced.

o In villages, where co-operative milk collecting centers and community 
milking byres are functioning, the societies should undertake the 
responsibility of providing washed and sterilized utensils to the producers.

o During machine milking, proper cleaning and sanitization of various parts
(metal parts, rubber parts, pipelines etc.,) should be done regularly. The 
metal parts are cleaned and sanitized like other metal utensils. However, 
the rubber parts (teat cups, tubes etc.,), need different cleaning method. 
Use of 0.4 to 0.5% NaOH (lye) or any other suitable detergent-sanitizer 
should be made for the purpose. Cleaning-in-place (CIP) is preferred for 
pipelines of the milking equipment.

o Use of milk pails or utensils with winder mouth should be discouraged to 
minimize the changes of contamination from air during milking.



 

Hygiene during milking process

 Complete milking- no milk should be let inside the udder during milking.

 Elimination of fore milk is desirable since this portion of milk has considerably 
high bacterial counts, which get mixed with the subsequent milk lot and raise the
overall bacterial number in milk.

 Wet milking, which increases the bacterial number in milk by dripping or 
washing down of foreign matter of teats and dirt on milker’s hands into milk, 
should be discouraged. Dry milking and “fat milking” (use of a flavorless fat as 
lubricant) have been found preferable over wet milking. “Fat milking” which 
though has not found extensive use, is superior to dry milking as it avoids injury 
to teats and also results in low bacterial contamination on milk.

 Milking by full-hand method and not by knuckling methods is desirable as the 
latter has more chances of teat injury.

Environmental hygiene

 The place where housing, feeding and milking of the animal is done, should be 
kept clean and hygienic with respect to aeration, humidity, lighting, floors, walls, 
ceiling, insects etc., In this regard, the following points may be kept in mind.



o Separate premises located far away from human living quarters, sewage, 
manure pails and stagnant water pools are advisable for housing and 
milking of the animals.

o Proper ventilation.

o Avoiding direct air currents and dust in cowshed and milking byre.

o Ample sunlight.

o Dry bedding of the animal.

o Tick-free-bedding-DDT may be used to kill the ticks.

o Control of flies by chemical sprays.

o Cleaning of walls, standings, gutter and other surroundings.

o Effective disposal of washings, manure and other wastes.

II. Educative propaganda

 A propaganda for clean milk production through personal advice, film shows, 
demonstration etc., will help the producers to know the harmful effects of their 
carelessness and unhygienic practices of milk production on the health of 
population as well as on their own long range economic interests.

 Village producers should be educated about the hygienic measures necessary for 
clean milk production.

III. Incentive payment plan

 Incentive to produce quality milk must be preceded by a desire to produce and 
market milk.

 Organizing rural producers into Anand pattern co-operatives will help initiate 
that chain of action.

 A better milk production campaign should somehow be linked with an 
appropriate incentive payment plan.

 Payment on quality basis implies at least two additional elements of expenditure.

o The first is related to the cost of determining quality-Low cost but reliable 
methods are needed for testing microbiological quality of milk that can be 
performed by the society secretary or village milk tester.

o The second is related to the payment based on quality-For this the Indian 
consumer, who has been compromising so far on the quality score due to 



his/her limited buying power, should be willing to pay for quality.

o The reluctance of consumers to exercise their option for quality to the 
fullest extents was evident from the vendors with adulterated milk of poor 
quality in many towns and cities.

o The following measures may be helpful in this direction:

 Making public quality-conscious through consumer education 
programme utilizing mass media and other means.

 Protection of their right to better quality milk through appropriate 
legislation is necessary.

 In this regard, a model ‘Milk and Milk Products Order’ has been 
under the consideration of appropriate authorities for many years.

 One of the provisions of such order is to license all milk vendors, 
essentially in terms of their possessing appropriate premises, 
equipment’s and facilities for safe handling of milk and milk 
products. Enforcement of such order will go a long way towards 
improving the supply of quality milk.

IV. Practice of raw milk handling (collection, cooling, transport and Distribution )

 In India, the collection, transport and distribution of raw milk involves a number
of agencies and persons at rural and urban level– village producers, milk 
collectors, halwais (Sweet-makers), milk vendors, dairies, producer-retailers and 
wholesale or retail markets.

Collection

 Usually, the milk collectors approach the small village producers to collect milk 
and the same is sold directly or indirectly (through agents) to a dairy (milk 
procurement centers) or halwais or city milk vendors or consumers.

 The producer – retailers themselves, in some cases, supply the milk to the above 
said parties.

 As described earlier, the production of milk in small-scattered holdings in village 
causes problems during its collection.

 It involves visits to many villages, some of which are not easily accessible for the 
purpose.

Cooling

 Due to tropical Indian conditions, the cooling of milk after collection is required 
though usually there are no good facilities for cooling or refrigeration of milk at 



rural level.

 As stated earlier, direct addition of ice, which is usually made out of unhygienic 
water, is sometimes practiced.

 Such unhygienic method of cooling may aggravate the problem by contributing 
pathogens in milk.

Transport

 There are different modes of transporting milk from production to processing or 
consumption point.

 Depending on the quantity and the distance involved, the milk may be carried by 
persons as head –loads or by suspending over shoulder slings or on pack-animals
are by Tonga’s (horse-drawn) or on bicycles/ motor-cycles or by motor-lorry or 
rail or boat.

 Different types of container are used for collecting and transporting milk.

 These may be earthen or metal utensils or vessels of different shapes and sizes 
with or without lids. Cans or tins are the common types of conditions in practice.

 These are usually unclean and rusted, badly dented and are solid with milk 
deposits and other dirt.

 In general, the private handlers for short or long distance transport of milk use 
iron cants.

 Cans made of aluminum or tinned steel are used mostly by organized co-
operatives of dairies, which practice the cleaning and sanitization of these cans 
before sending to the collection points. The unorganized sector rarely practice 
cleaning and sanitization of milk collection vessels.

 Moreover, use of dirty or polluted water for washing utensils further complicates 
the problem of unhygienic milk handling.

 Milk held in such containers sour quickly under tropical Indian conditions.

 The bacteriological quality of fresh milk obtained within two hours of milking has
been observed to be much better than distributed 4-5 hours after milking by 
private dairies and city vendors.

Distribution

 Milk is distributed to the public in both raw and heat processed state by following
different milk distributing agencies.

o Village producers-retailers: Milk produced by small village producer in 



rural areas in distributed to near by city public.

o Urban producers distribute milk to city consumers door to door.

o Halwais (sweet-makers) get milk from rural and / or urban producers in 
raw state and sell at higher prices after boiling and sometimes after 
skimming the boiled milk.

o Private dairies.

o Retail and wholesale markets which collect milk and sell directly.

o Co-operative unions either sell milk directly or supply to large dairies.

 The hygienic practice of milk supply and distribution has been a matter of 
concerned has given encouragement to co-operative movement, which has 
succeeded not only in supplying milk hygienically but also in producing milk 
under improved conditions in rural areas.

 The National Dairy Development Board (NDDB), which is responsible for co-
operative movement in India, has contributed significantly in this direction.

SOURCES OF CONTAMINATION OF MILK

 The foregoing account on practice of milk production in our country shows that milk is largely produced in rural areas or 
urban stables where relatively unhygienic conditions are prevalent.

PRACTICES RELATED TO COLLECTION OF MILK

Incomplete milking

 This may lead to multiplication of organisms in the left over milk in the teats and subsequent contamination of the next 
lot.

Wrong milking procedure

 Normally the farmers take no precautions when animals are milked by hand after their calves have been allowed to suckle.

 If the procedure of milking the animal is wrong there may be injury to the teats which may lead to infection of udder and 
subsequent entry of contaminants in milk.

Uncleaned utensils for milk collection

 All types of milking utensils including earthen and brass pots and buckets of odd sizes and shapes are used for collection of
milk.

 Sometimes, the same utensils are also used in feeding the animals or collection of urine or other dirt.



 Such dirty and unhygienic pails or other utensils already carry pockets of bacteria in the soil deposits on them and thus are
unsafe for collection of milk.

 The unclean condition of equipment in case of machine milking due to irregularity in washing and sterilization may also 
sometimes play havoc.

PRACTICES RELATED TO TRANSPORTATION

 Different types of containers are used for collection and transportation of milk.

 These may be earthen or metal utensils or vessels of different shapes and sizes with or with out lids.

 Cans or tins are the common types of containers in practice.

 These are usually unclean and rusted, badly dented or soiled with milk deposits and other dirt.

 The unorganized sector rarely practices cleaning and sanitization of milk collection vessels.

 Moreover use of dirty or polluted water for washing utensils further complicates the problem of unhygienic milk handling.

 Milk held under such containers sours quickly under tropical Indian conditions.

HYGIENE CONTROL IN MILK CHILLING CENTERS

 Once milk leaves the producers vessels much can be done to protects its quality and prevent it from getting worse

 The hygienic working conditions at village level have been improved and ensured through an appropriate education and 
supervision programme

 Straining of milk and filter with cloth, rinsing of milk handling equipment and utensils with chlorine solution o f 
appropriate strength can be done

 Immediate chilling of milk or dispatch to a near by chilling center greatly helps in controlling the hygienic quality of milk 
by checking microbial multiplication under ambient tropical conditions

 Use of LP method for preserving raw milk which is recently being attempted is a possible alternative to cooling of milk.

 This method might find practical utility under tropical Indian conditions where cooling or refrigeration are costlier and 
not so easily available at the farm level

 Regular collection and transport of milk twice a day under Indian conditions is advisable.

 If milk is transported in cans, covering of cans is desirable.

 Transportation of cans in chilled or cooled state is still better.

 In case of bulk transportation, milk should be transported cooled in insulated tankers to avoid souring

 In India the un organized sector follows the loose milk distribution system where as the organized sector utilizes the 
pattern followed in developed countries, like bottled or packaged milk distribution system.

 Raw milk is mainly distributed by the unorganized sector.



 The loose milk distribution system is more prone to unhygienic handling of milk and therefore needs due care for avoiding
entry of dust, insects, pathogens etc.

 Use of well cleaned utensils for distributing and receiving milk is essential

 Finally safe handling of raw milk is endangered by numerous private collectors and traders with little regards for quality 
and safety.

 Hence licensing for handling milk is necessary to safe guard milk from being a health hazard.

 The enactment of Milk and Milk Products Order would be more useful in this regard.

HYGIENIC MEASURES IN PROCESSING OF BUTTER

Raw material

 The quality of milk or cream utilized for butter making has a direct bearing on the microbiological quality of the final 
product.

 Butter made from cream separated from every other day collected from bulk tank milk will slightly inferior in flavour to 
butter made from daily collected can milk.

 Since the quality of cream has a direct bearing effect on the microbiological status of butter.

 There is a need for adopting the following measures

o Hygienic production of milk cream

o Proper quality control of cream before butter making

o Avoiding accumulation at high temperature (above 5ºC) storage of cream before butter making

Equipment

 Among the equipment butter churn is the most important source of contamination, particularly in regard to psychotropic 
microorganisms, yeasts and molds.

 Metal churns are advantageous from sanitary point of view but still in many places, the wooden churns continue to be in 
use.

 These wooden churns are difficult to sanitize since the wood surface is irregular which takes up water and subsequently 
cracks, there by making the removal of solid particles will be difficult.

 Molds penetrate deep in to the pores and crevices of the wood and serves as a perpetual source of contamination.

Water supplies

 During butter manufacture water may be used for different purposes viz to flush the residual cream from holding vats in to
churns, for dilution of cream, for wet salting and for adjusting the moisture content of butter, water is also used at one or 
more points constitutes an important source of contamination.

 The psychotropic bacteria (proteolytic and lipolytic) known to cause butter spoilage, may gain access in to butter through 
such water supplies.

 The effective measure to check contamination through water is chlorination of water supply by adding suitable 
concentration of chlorine.



 In practice 1 to 5 ppm of residual chlorine in water has been found to be effective in ensuring good quality butter.

Air

 Air is comparatively a more important source of contamination in a butter plant than in any other dairy product plant.

 All factories do not have a separate packing room or do not maintain a high standard hygiene in butter packing and 
printing room or do not maintain a high standard of hygiene in butter packing and printing room.

 Thus butter often gets exposed to air for long periods prior to or during packing and gets contaminated.

 Bacteria are the most predominant source of aerial contamination followed by yeasts and molds.

 The main source of aerial contamination in dairy plants appear to be the movement of workers, ventilation, fans, drains 
and dust from the surrounding areas.

 For satisfactory environmental conditions bacterial counts of air in butter room should not exceed 10/ft3 and yeast and 
mold count should not exceed 5/ft3.

Personnel

 The persons involved in manufacture and handling butter may introduce MO to butter through contaminated hands, 
clothing, mouth, nasal discharges, sneezing etc. particularly during packaging stage.

 Unhealthy persons, particularly those suffering from respiratory disorders should not be allowed to handle butter.

 The personnel engaged in the packaging room should strictly follow the hygienic measures like wearing hand gloves and 
using chlorine solution to prevent the contamination.

Butter colour

 The colour used to incorporate into butter is practically free from MO.

 However if it is kept in open container or mixed with water in unclean measuring containers, there are chances of 
contamination of butter through butter colour.

Packaging material

 Normally parchment paper is used for packing butter.

 This paper is usually received in a satisfactory condition from the manufacturers but it may get contaminated especially 
with moulds subsequently during transportation and storage.

 Use of dry parchment paper and / or treatment of parchment paper with hot brine or anti fungal chemicals like sorbic acid
/ potassium sorbate, propionic acid / calcium or sodium propionate, benzoic acid or sodium benzoate may reduce the 
mold contamination.

 Normally a combined treatment of hot brine and sorbic acid (0.5%) for 24 hours is recommended.

 Now a days aluminum foil and other laminates are becoming increasingly popular for butter packing in different countries
due to their attractive appearance and protection against chemical deterioration of butter.

HYGIENIC MEASURES IN PROCESSING OF ICECREAM

 Hygiene can play a significant role in influencing microbiological quality of ice cream.



 Hygiene can be of two major types. They are

o Personnel hygiene and

o Plant hygiene.

Personnel hygiene

 The most important source of contamination which is of serious concern is the handlers.

 Initially there is negligible contamination but at the final stages of packing and marketing it is likely to be frequently 
contaminated by human carriers.

 Practicing good personal hygiene and clean habits is therefore necessary for the workers in the factory whether it is a large 
or small plant.

 In this regard the following major points should be taken care of

o Workers should be educated and made aware of the possible public health hazards.

o Routine medical inspection of the workers should be carried out.

o If any worker is unwell, he/she should not be allowed to work without medical check up.

o All staff engaged in production must be provided with clean overall and head covering by the factory.

o Before starting work, following toilets visit, hand washing should be obligatory and where possible, entry to a 
production area should be serviced by hand wash basins, making enforcement of this rule easier.

o New employees should be instructed in all prospects of personal and factory hygiene immediately on taking up 
of employment.

o Smoking should be prohibited within the factory.

o Employees should not be suffering from any sores or skin diseases and all cuts or wounds or abrasions should be
efficiently covered.

o The operators must maintain cleanliness of hands, clothing and personal habits.

o Similarly the personal hygiene at final selling point is also of considerable importance.

Plant hygiene

 The presence of coliforms in ice cream is due to contamination from equipment which have not been cleaned and sanitized
properly.

 Therefore an assessment of efficiency of cleaning and sanitation of plant after each days run must be carried out.

 The equipment at final selling point also must be kept in hygienic conditions. Sometimes packaging materials cause 
problems particularly where ice cream comes directly in their contact.

 The packaging materials must be stored properly to avoid contamination of ice cream from this source.

 Storage tanks must be cleaned by hand or internal spray system and should be completely dried after washing.

 Pasteurizers and pipelines should be cleaned by CIP method.

HYGIENE MEASURES IN PROCESSING OF CHEESE



Equipment hygiene

 Effective cleaning and sanitization of various equipments used at different stages in cheese manufacture is essential for 
avoiding microbiological defects like mold growth, gas production, off flavour production and starter failure due to phages.

 Cleaning should be carried out immediately after using the equipment followed by proper sanitation.

Brine tanks

 Used for salting of cheese also need regular cleaning.

 The brine used should be of correct strength and should be regularly renewed to check the possibility of growth of 
halophilic MO especially in low concentrations of brine, besides the brine tanks should be lined with ceramic tiles or 
constructed of a non corrosive material.

Environmental hygiene

 The floors, walls and ceiling in manufacturing and packaging areas of the cheese plant must be cleaned regularly.

 It is advisable to have floors constructed of some impervious material and the walls and ceiling covered with smooth 
surface materials for easy cleaning and hygiene.

 It is advisable to provide clean atmosphere by installing clean air systems especially in manufacturing and packaging areas
of the cheese plant.

Salting of cheese

 Salting of cheese leads to the formation of brine solution as the salt gets dissolved in the water phase of the product.

 Irrespective of the mode of salting and the amount of salt added the preservative effect of salting is determined by the 
actual brine concentrate formed.

 4.4% of brine concentrate is sufficient for the inhibition of potential spoilage bacteria.

Mold growth

 Except certain species of molds like P.roqueforti. P.camemberti which are used for ripening specific varieties of cheese, 
mold growth on cheese surface is considered undesirable as it spoils the appearance and produces musty off flavours 
besides the possibility of mycotoxin production in the product

 The molds commonly encountered in cheese ripening rooms and involved in spoilage include species of Alternaria, 
Aspergillus, Cladosporium, Monilia, Mucor and Pencillium. Apart from these the Geotrichum spp. may also cause 
spoilage of soft cheese.



 Yeast and mold growth on the surfaces of walls, shelves etc in the ripening room can be controlled by practicing 
cleanliness and hygiene and also by controlling the temperature and humidity levels.

 Yeast and mold growth on cheese surfaces can also be controlled by treating the packaging materials with fungistatic 
agents and antibiotics. Among the fungistats sorbic acid / potassium sorbate is commonly used and the antibiotic 
pimaricin is added @ 1000 ppm concentration resulting in 5 ppm concentration on cheese surface.

Gas formation

 The gas producing MO already present in milk or entering as contaminants in the curd may cause undesirable gas 
formation during manufacture or ripening of cheese.

 The nature of gas defects depends on the number and types of these MO and may lead to defects like curd flotation, early 
blowing, late blowing and excessive openness.

Curd flotation

 When raw milk is heavily contaminated with coliforms the curd may float instead of sinking.

Early blowing

 Gas production in cheese due to coliforms is commonly noticed during the initial stages i.e. first few days of ripening and 
leads to early gas or early blowing defect.

 This kind of spoilage is affected by the following factors

o The initial number and kind of coliforms (Enterobacter spp. are more active than Escherichia spp.)

o The activity of starter bacteria

o The amount of lactose available for fermentation

o The temperature of holding the curd and cheese



Coliforms can be controlled by

 Using good quality of milk

 Using proper conditions of heat treatment of milk

Late blowing

 When gas production in the product occurs a few weeks after it has been kept for ripening the late blowing defect may 
result.

 This is caused by the anaerobic spore formers and the common species are Cl.sporogenes, Cl.butyricum and 
Cl.tyrobutyricum.

 Gassy conditions due to Clostridia can be prevented by observing the following preventive measures

o Keeping milk free from contamination with these MO

o Attaining faster acid formation in curd

o Adequate salting of cheese

o Using nisin producing starter strains of Streptococcus lactis.

Excessive openness

 The defect is generally observed in cheddar cheese and is commonly noticed when ripening temperature is above 10ºC.

 It is due to gas production by L.citrovorum and L.dextranicum.

Rindrot

 Sometimes moisture may accumulate on cheese surface leading to the growth of surface flora like film yeast, molds, 
proteolytic bacteria and others. Such microbial growth causes softening and discoloration of cheese surface accompanied 
by off flavours.

 It can be prevented by keeping surface dry and by turning the cheese at regular intervals.

HYGIENIC MAINTENANCE OF COLD STORAGE AND CHEESE 
RIPENING ROOMS



 Chill rooms and ice store shall be provided wherever necessary.

 The cold rooms where the finished products are stored shall have sufficiently powerful refrigeration plant to keep the 
products at temperature prescribed.

 The floor of the cold room shall be waterproof, easy to clean and disinfect and laid down in such a manner as to facilitate 
the drainage of water or shall be provided with equipment to remove water.

 Walls shall have smooth surface and shall be durable, impermeable and easy to clean.

 Ceiling or proof lining shall be easy to clean. Doors shall be of durable material and easy to clean.

 There shall be adequate lighting. The ideal temperature of the cold storage shall be – 18ºC or below.

 The cold storage shall be fitted with automatic temperature recording device.

 The cold storage shall have suitable arrangement on the floor and walls to facilitate free circulation of air.

 An ante room of suitable size shall be provided.

 Air curtains shall be provided at the entrance of ante room and cold storage.

 Arrangements for hygienic waste water disposal shall be provided.

 Facilities to provide sufficient quantities of good quality ice manufactured from potable water in crushed or flake form.

CARE OF RIPENING ROOMS AND CHEESE STORES

 Use of antifungal agents

o Floors, walls and ceiling opf ripening and storage rooms should be invariably washed with a fungicide solution 
for controlling fungal growth.

o Shelves however may first be washed with a hot detergent solution followed by a treatment with suitable 
fungicide like formalin (10%) or chlorine (5000 ppm).

o Fungistatic paints have also been found to be of some use for this purpose.

 UV exposure

o The lamps emitting UV rays can be fitted to kill MO especially molds in ripening rooms and cheese stores.

o However this treatment has limited use for two reasons.

o First all cheese surfaces can not easily get effective doses of UV exposure and secondly the common spoilage 
mold Asperigillus niger which is responsible for black discolouration of hard cheese is resistant to UV rays.

 Ozone treatment

o Ozone is germicidal as it controls mold growth but it can be used at a low concentration due to its excessive 
oxidative effect on milk fat in the product.

o The use of ozone generators, therefore remain partly successful.



HYGIENIC MEASURES IN PROCESSING OF CONCENTRATED 
MILK

 The concentrated milk usually has longer shelf-life because of sterilization effect.

 However if the initial quality of raw milk used is not good the shelf life of the product can be adversely affected.

 Some of the common factors contributing to inferior microbiological quality of the product are

Quality of raw milk

 The initial quality of raw milk has a direct bearing effect on the microbiological quality of the finished product.

 In order to retard the growth of contaminating bacteria, the raw milk should be cooled as soon as it is received.

 If not cooled adequately there may be development of bacteria.

 Hence the temperature of raw milk held in the plant should preferably be below 4.4ºC and holding for more than 24 hours 
should be discouraged

Standardization

 The microbiological quality of clarified raw milk can be further affected by standardization of fat and total solids ratio with
the help of cream and skim milk.

 These additives should be of the same or better quality than the raw milk since addition of inferior quality additives during
standardization may further deteriorate the microbiological quality of the finished product.

Heat treatment

 Proper heat treatment of standardized milk destroys pathogenic non sporulating bacteria present in milk as contaminants 
apart from stabilizing proteins.

 However faulty heat treatment may leave residue of surviving bacteria which may bring about the spoilage of the product 
on their subsequent growth.

Condensing operation

 In condensing operation, batch type or continuous, the temperature seldom exceed 54.5ºC and may be significantly lower 
under certain conditions.

 Although these temperatures by and large destroy the bacteria which have survived pre heating, the thrmophilic bacteria 
may however grow under these conditions and bring about sub sequent spoilage of the product.

Homogenization

 The homogenizer used is also a possible source of contamination during the processing of concentrated milk.

 Hence it should be absolutely clean and free from bacterial contamination.

 After homogenization the product should be cooled immediately and stored until further processing.

 Holding under good refrigeration conditions, until packaging and sterilization is important because the product is yet to 
be sterilized

Sterilization and packaging



 After homogenization, the product should be subjected to sterilization either before packaging or after packaging.

Fillers

 The fillers used for packaging the milk in the final containers are very complex and difficult to clean properly.

 This necessitates the treatment of these canners with an efficient microbial solution.

 For achieving this the filler should be completely dismantled and then cleaned with mixture of detergent and sanitizer 
solution.

 If not cleaned properly, these fillers can become a focal point of contamination.

Cans

 The cans intended for packaging of concentrated milk are usually fabricated in an adjacent plant and the heat treatment 
used during their fabrication is enough to ensure that the cans will be almost free of any bacteria that could spoil the 
canned product.

 Since the milk to be packaged in such cans is cold, sufficient head space must be allowed for the expansion that occurs 
during sterilization, otherwise leakage in the can may occur and allow bacteria to enter the can when the heat level is no 
longer adequate for their destruction.

HYGIENE MEASURES IN PROCESSING OF DRIED MILK

Raw milk

 Milk should be of very good quality, particularly if low heat powder is to be manufactured.

 The most important organisms in dried milks are thermodurics especially spore formers, which should be low in number.

 Milk should be periodically examined for the presence of thermoduric organisms as the quality of dried milks is dependant
on these MO.

 In addition, the increasing demand for powders with low thermophilic count has also necessitated the acquisition of high 
quality raw milks.

 Thermophilic bacteria of raw milk origin have ample opportunity to increase in numbers at various stages of manufacture 
due to their ability to grow under processing conditions

Clarification / Filtration

 In order to avoid contamination from the clarifier itself, it should be kept clean and sanitized.

 After each use the clarifier should be thoroughly rinsed with warm water and slime must be brushed off with a detergent.

 The discs should be removed, cleaned and dried. Stone formation should also be prevented.

Separation

 During manufacture of non fatty dry milk a centrifugal separator must be used.

 In order to avoid contamination from separator, it should be kept clean and sanitized.

Homogenization



 It may have an appreciable effect on the total plate count due to breaking up of bacterial clumps.

 High plate count may also be due to contamination from the homogenizer by contaminated cooling water.

 To avoid contamination from homogenizer it has to be properly cooled and sanitized.

Packaging

 The dried milks are hygroscopic and therefore, must be protected from moisture.

 Handling procedures used in packaging may introduce contaminants, a hygienic approach during packaging is desirable.

Storage

 Powder lots should be stored at temperatures lower than 240C in a dark cool, dry place, as high temperature storage may 
be detrimental to the keeping quality.

 For long storage in warm climates, refrigerated storage is advisable.

NATURAL SOURING / CURDLING

Natural souring / curdling (lactic acid production)

 If raw milk is held for some time under ambient conditions, the immediate effect noticed is souring followed by curdling.

 This is primarily due to the production of acidity (chiefly lactic acid from lactose) by certain groups of bacteria already 
present in raw milk

 Souring / curdling of milk is the most commonly encountered spoilage condition under tropical Indian conditions.

 Holding of raw milk under ambient conditions with out proper refrigeration is therefore risky.

 The increased acidity in raw milk makes it unfit for subsequent processing in to fluid market milk and other products.

 Some times to mask the developed acidity producers enter in to malpractices like neutralization with caustic soda (sodium 
hydroxide).

 But such practices are undesirable from public health point of view.

 Fresh milk has normal acidity ranging from 0.14 to 0.19% in terms of lactic acid.

 The acidity at which milk sours is usually in the range of 0.20 to 0.25%.

 The milk usually curdles when acidity further increases to 0.50 to 0.65%.

 The mechanism of acid coagulation involves interaction of lactic acid produced with the calcium bound to casein thus 
leading to precipitation of casein which appears as curd.

Causative microorganisms

 Lactic acid bacteria

 Lactic streptococci – S.lactis, S.cremoris, However this group gets inhibited beyond 1% level of lactic acid accumulation



 Lactobacilli – L.casei, L.acidophilus, L.bulgaricus. This group continue to produce lactic acid beyond 1% lactic acid but get
inhibited at 2% level.

 Leuconostoc – L.dextranicum, L.citrovorum. Primarily responsible for flavour.

 Others – S.thermophilus, S.liquifacienns, B.coagulans, coliforms .

 Lactic streptococci, S.thermophilus, Lactobacilli – Coagulum produced by these MO is smooth and with typical clean sour
flavour. So they are used in dairy industry for desirable fermentation.

 S.liquifaciens, B.coagulans, Coliforms – Produces a coagulum along with other undesirable flavours due to liberation of 
certain volatile flavour substances from lactose and proteins

Control

 Hygienic conditions during production.

 Immediate chilling of milk.

 Utensils and equipment hygiene.

 Minimizing the holding time at ambient temperature.

 Raw milk received at house hold levels should be heated and then stored in refrigerators.

GAS PRODUCTION

 In case of fluid milk products like milk, cream etc. the production of gas mainly carbon dioxide by certain MO is 
responsible for a defect called as Gassiness.

 Some times this defect is associated with acid production, this is known as Frothiness.

 So frothiness is due to associative action of acid producing bacteria and gas producing yeast.

 This condition commonly occurs in sour cream or high fat milk. The gassy cream is accompanied by yeasty odour and is 
called yeasty cream.

 The production of gas in canned dairy products causes bulging of cans and the defect is called blowing of cans.

 The gas production in dairy products is undesirable. Gassy cream is rejected for butter making.

 However in production of Swiss cheese controlled production of gas gives the desirable texture by eye formation.

 In cheddar cheese gas production due to Leuconostoc spp. may not be a defect where as gassiness due to coliforms is 
undesirable as it is accompanied by off flavours.

 The off flavours may be carried over to the final product. In canned dairy products the production of gas may lead to early 
or late blowing of cans.

 The early blowing is due to coliforms where as late blowing is due to clostridia.

Causative microorganisms

 Lactose fermenting yeast – C.pseudotropicalis. T.sphaerica

 Coliforms – E.coli, E.aerogenes



 Anaerobic spore formers – Cl.butyricum, Cl.pasteurinum, Cl.sporogenes

Control

 Animal hygiene

 Minimizing holding period

 Sufficient heat treatment to kill coliforms

ROPINESS OR SLIMINESS

 Ropy fermentation of milk and cream is brought about by the growth of bacteria leading to change in consistency of the 
product that forms threads or viscous masses when poured.

 Ropiness has been found to occur quite often in farm milk supplies and its liquid products like cream and affect the 
acceptability of the product.

 Out breaks of ropiness do occur in pasteurized milk, this has been traced to post pasteurization contamination from plant 
equipment especially from the equipment difficult to be sterilized properly.

 Raw milk contaminated with ropy milk organisms is the chief source of contamination.

 Ropiness has particularly been observed in milk held at low temperature as many causative MO show active growth in 
milk at temperature around 10ºC.

 At higher temperatures these ropy bacteria are over grown by lactic acid bacteria. However the ropiness causing bacteria 
are not harmful to the consumers.

 There are two types of materials which are capable of producing ropiness. These are

o True gums or gum like substances – polysaccharides. Gums are derived from lactose which is fermented by 
coliforms, S.lactis var hollandicus, other streptococci,Leuconostoc and Lactobacilli.

o Mucins – Nitrogenous mucus like substances. Mucins are combination of proteins with a CHO radicle may be 
produced by peptonizing bacteria (Micrococci, Gram negative bacteria and aerobic spore formers)

Causative microorganisms

 Alcaligenes viscolactis – More common

 Gram negative rods – A.viscolactis, Achramobacter lacticum, Flavobacterium tremelloids

 ColiAerogenes group – E.aerogenes, E.cloaca, Citrobacter freundii, S.marcescens

 Micrococci – M.pituitoparus, M.viscosus

 Aerobic spore formers – B.cereus, B.subtlis, B.circulans

 Lactic acid bacteria – S.lactis, L.casei, L.bulgaricus show ropiness which is observed before any detectable amount of acid 
development. However ropiness may decrease as the acidity increases.

Control

 Flank and udder of the milch animal should be wiped with clean cloth



 Coat of the animal should be prevented from contamination

 Sterilization of utensils and equipment

 Stable should be clean and dis infected

 Clean water supply

 Prior to milking workers should not handle straw or fodder

 Air infection should be avoided by keeping the dairy and cow shed free from dust

 Efficient pasteurization

 Prevent post pasteurization contamination

PROTEOLYSIS

 It is the process by which casein or some insoluble casein derivatives are broken down to water soluble compounds 
through the action of MO or their enzymes.

 Milk contains different proteolytic enzymes which may bring about alterations of milk constituents. Some of them are 
naturally present in milk while others are elaborated by MO.

 Changes in milk proteins as a result of psychrotropic bacterial growth or enzymatic action are important in the keeping 
quality of milk and milk products.

 Release of various nitrogenous compounds or degradation of individual protein fractions has been observed while 
studying proteolysis caused by psychrotropic enzymes.

 In most of the cases raw milk supplies contains heat stable proteases or MO able to produce them.

 These proteases can attack caseins and whey proteins leading to coagulation of milk and development of bitter flavour

 Proteins (proteases/pepsin) proteoses (proteases/trypsin) peptones (proteases/trypsin) polypeptides 
(polypeptidase/erepsin) peptides (dipeptidase) amino acids.

 Proteolytic flavours are attributed to the breakdown of proteins and amino acids and thus proteolysis is often 
accompanied by development of a bitter flavour due to the presence of protein decomposition products like peptides 
which are bitter

 Most studies pertaining to degradation of proteins in dairy products had been limited to casein while whey proteins have 
received very little attention.

 Psychrotropic proteinases primarily act during the refrigerated storage of raw milk before heat treatment.

 UHT sterilized milk coagulated in the presence heat resistance pseudomonas proteases.

Causative microorganisms

 Psychrotropic MO – P.fluorescens, P.fragi, P.putrifaciens, P.putida, P.aeruginosa, species of Achromobacter, 
Acinitobacter, Aeromonas, Enterobacter, LAB, Micrococcus, Xanthomonas and Proteus

 Thermoduric MO – B.subtlis, B.cereus, B.stearothermophilus



SWEET CURDLING

 This is a common defect associated with milk and cream particularly the heat treated products.

 The defect is occasionally encountered in raw cream which is delivered from the farm or in pasteurized milk which has 
been held for considerably longer periods of time.

 In severe cases the whole of the milk in the container becomes solid as if it has soured although no acid has been 
produced.

 That is why this defect is referred to as sweet curdling i.e. curdling with out pronounced acid production.

 The defect is due to the production of an extra cellular enzyme by bacteria similar to rennin which causes casein to 
precipitate in the form of curds.

 This enzyme is produced generally by aerobic spore forming bacteria

 The activity of rennin like enzyme has been known to increase at higher temperature. Little or no acid production is 
observed during sweet curdling.

 This defect is not so common. Sweet curdling is prevalent in heat treated products, particularly when held at higher 
temperatures during summer months.

 Under Indian conditions it is observed that boiled milk if allowed to cool and stand in the same container for long time the
product will under go sweet curdling.

 This defect some times becomes apparent on re heating of the product. This defect may also occur in pasteurized milk if 
stored for longer times under refrigerated conditions.

 Under farm conditions every lot of milk contains the MO but the defect does not appear due to their over growth by the 
commonly encountered LAB which curdles the product by acid production.

Causative microorganisms

 Aerobic spore formers – B.cereus, B.subtlis, B.mycoides

 Psychrotropic spore formers – B.lichiniformis, B.albolactis

 Non spore forming rods – Proteus, Escherichia

 Cocci – Str.liquifaciens

Control

 Prevent source of contamination

 Turning of bedding or distribution of fodder should not be done before milking

 Receiving churns on the farms should be protected by keeping a lid on them

 Cleaning and sanitization of the equipment

 Temperature control – milk should be cooled at the farm and after pasteurization should be held in refrigerator to 
minimize the defect

 Control of ageing – it should be delivered to the consumer with out any delay



 Proper pasteurization

 Addition of inhibitory MO – introduction of inhibitory MO which inhibits the activity of defect causing MO (Lactic acid 
bacteria suppress the growth of B. mycoides.

LIPOLYSIS

 Lipolysis of milk fat and subsequent production of off flavours in dairy products is a potentially important problem in fat 
rich dairy products like cream and butter.

 Lipolysis is the hydrolysis of milk fat by lipase resulting in to the accumulation of free fatty acids.

 The lower chain fatty acids particularly butyric and caproic are responsible for the lipolytic off flavours also referred to as 
rancidity.

 Besides this the rancidity may be oxidative. The onset of lipolysis in milk at any stage from milking, storing and processing
should be avoided since rancid milk or cream will not yield products of high flavour quality

 The intrinsic milk lipase is present in sufficient quantities to cause hydrolysis of milk fat.

 However the fat globule membrane protects the milk triglycerides from attack by lipolytic enzymes whose activity is 
further impaired by their association with casein and possibly by the presence of lipolytic inhibitors.

 So the intrinsic milk lipase is well partitioned from the triglyceride substrate. Hence little or no lipolysis occurs in normal 
milk.

 Lipolytic MO and their enzymes produced in bulk cooled milk / cream by psychrotrophic bacteria which survives HTST 
pasteurization and UHT sterilization and causes lipolysis during subsequent storage of heat processed milk and milk 
products even at low temperature.

 However in some instances lipolysis appears to have a favourable influence on the flavour of cheese.

 The hydrolysis of cheese constituents is essential for the development of mold ripened cheese.

 Not only the lipolytic activity of molds but also further metabolism of fatty acids especially their oxidation to methyl 
ketones (the flavour compounds).

 The addition of lipase of Candida lipolytica was found to improve the quality of blue veined cheese made from raw or 
pasteurized milk and it was also observed that yeasts of genus Torulopsis had a desirable influence on the formation of 
methyle ketones.

Causative microorganisms

 Psychrotrophs – P.fragi, P.fluorescens, Achramobacter lipolyticum, A.viscolactis, S.marcescens. Flavobacterium and
 Acinatobacter species

 Yeasts and molds – C.pseudotropicalis, C.lipolyticum, Geotrichum candidum, Pencilium and Asperigillus species

 Others – S.aureus, C.perfringens, Mycoplasma species, B.cereus, B.subtlis, B.coagulans

Control

 Milk should be cooled to 38ºF when received at processing plant.

 Milk should be processed prior to microbial growth reaching the log phase

 Effective sanitation of milk production facilities



 Sensory evaluation of ingredients and stored dairy products must be conducted by trained personnel

BITTY CREAM

 Bitty cream or broken cream is a well known example of the effect of spore formers on milk.

 This defect which occurs on pasteurized and raw cream is characterized by the appearance of flakes in the cream layer 
which do not mix again when milk is shaken.

 If such milk is used in tea the flakes float on the surface and making it un acceptable to many people.

 The flakes are of two types, one is of mechanical / physical origin and it occurs when the fat globule membrane is partly 
disrupted and the globule stick together, when this condition is pronounced it occurs as cream plug.

 The second type is of bacterial origin and is produced partly by the lecithinase enzyme of B. cereus, B. cereus var 
mycoides which attacks the phospholipid part of the fat globule membrane and partly from the coagulation of casein 
associated with the membrane.

 The bacterial flakes do not change materially when heated to 100ºC where as mechanical flakes change at 40 – 45ºC.

Control

 Milk should be produced and processed in a relatively dust free atmosphere

 Ventilated milking house should be located far from bedding, fodder and feed storage barns

 Milk should noy be transferred to or allowed to stand in open pails or churns in the milking area

 Milking area should be kept clean

 In filling areas the use of air conditioning and filtration may reduce the level of contamination

 Utensils and equipment hygiene

 Hot or cold sterilant which is sporicidal should be used

 The duration and temperature of raw milk storage which allows maximum spore germination should be considered

OFF FLAVOURS

 Most of the off flavours are microbial induced. Microbial off flavours are invariably encountered in raw milk through 
occasional neglect or failure in refrigeration.

 Improvement in processing operations have resulted in lower bacterial count and so most microbial spoilage and 
associated off flavours can be traced to post pasteurization contamination with psychrotrophs.

Microbial induced flavours

 Malty flavour – S.lactis var maltigens, Lactobacillus maltaromicus

 Fruity flavour – P.fragi

 Musty potato flavour – P.mucidolens



 Un clean flavour – Most of the psychrotrophic bacteria

 Phenolic flavour – B.circulans

 Bitter flavour – Proteolysis

 Rancid flavour – Rancidity

 Medicinal flavour – E.aerogenes

 Acid flavour – S.lactis

Non microbial induced flavour

 Light induced – When milk and milk products packed in translucent plastic containers exposed to fluorescent light in 
merchandising cabinet has this effect. Off flavours are due to degradation of serum proteins fraction and photo oxidation 
of lipid component.

 Oxidized flavour – Milk fat contains USFA oxidizable by molecular oxygen resulting in the flavour defect termed oxidized. 
The chief components responsible are carbonyl compounds.

 Heat induced flavour – Most common, characterized as cooked and is from volatile sulfides originated from heat 
denaturable proteins of milk.

 Transmitted flavour – Transmitted by feed, weed, cowy, barny. The components responsible are benzyl mercaptens, 
methyl mercaptns, dimethyl sulfide, indol, skatol and trimethyl amine.

ABNORMAL COLOURS

 The colour of the milk is largely controlled by feed but the milk of certain breeds is always more coloured due to the fact 
that the milk fat contains more carotenes and less vit A.

 However certain microbes may cause changes in the colour of milk but with the advancement of technology and hygienic 
production of milk colour defects are little practical significance.

o Blue colour – P.syncyanea

o Yellow colour – P.synxantha

o Red colour – S.marcescens, Rhodutorula glutinis (yeast)

o Green – P.fluorescenss

HYGIENIC HANDLING/MANAGEMENT OF DAIRY EQUIPMENTS

 Dairy equipment and utensils with which milk and milk products come in to contact are the main source of contamination 
in these products.

 If adequate precautions are not taken while using this equipment and utensils, they can introduce a variety of MO in to 
milk both at the farm and the plant level.

 Hence equipment hygiene becomes extremely important to produce high quality milk and milk products.



 By the use of effective equipment cleaning and sanitization methods on routine basis, milk of high bacteriological quality 
can be produced consistently.

 Under these conditions the bacterial contamination from the equipment will be quite low (less than 1000 CFU/ml).

 However poorly designed equipment and improper cleaning procedures may lead to exceedingly high bacterial 
contamination in milk.

 In a composite milk plant a variety of dairy equipment and utensils are consistently used.

 These equipments are so designed during their fabrication that they could be cleaned readily and thoroughly.

 The use of stainless steel for the fabrication of dairy utensils and equipments provides highly polished hard and smooth 
surfaces that can be cleaned readily apart from showing resistance to corrosive action of detergent and bactericidal 
solutions at concentrations and temperatures used for their cleaning.

 During the cleaning operation utmost care is taken to avoid dents and scratches which could be the possible focal point of 
subsequent contamination.

 To over come all these problems aluminum is being used now a days.

PRINCIPLES OF CLEANING AND SANITIZATION

Cleaning or washing

 Cleaning or washing of dairy equipment implies the removal of soil from the surface of each machine.

 Detergents are the substances capable of assisting cleaning.

Sanitization or sterilization

 Implies the destruction of all pathogenic and all most all non pathogenic MO from the surface of the equipment.

 Sanitizers are substances capable of destroying all pathogenic and almost all non pathogenic MO.

Princples of cleaning and sanitization

 In the selection of any particular detergent consideration should be given to type of soil, quality of water supply, material 
of surface and the equipment to be cleaned and method of cleaning viz., soaking, brushing, spraying and or re circulation

 Heat is most reliable sanitizer especially when both temperature and time are controlled.

 Thus effective sanitization can be done by steam (15psi / 5 minutes or 0 psi / 15 minutes) or scalding water (90 – 950C/10 
minutes).

General steps in cleaning and sanitization

 Drainage: To remove any residual loose milk and any other matter

 Pre rinsing: With cold or hot tap water to remove as much milk residue and other matters as possible

 Warm to hot detergent washing: With detergent solution of 0.15 to 0.60% alkalinity to remove the remaining milk solids.

 Hot water rinsing: To remove traces of detergents

 Sanitization: To destroy all the pathogenic and almost all the non pathogenic MO.



 Drainage and drying: To prevent bacterial growth and corrosion. Drying readily accomplished by heat and ventilation.

IDEAL PROPERTIES OF DETERGENTS

 Wetting and penetrating power

 Emulsifying power

 Saponifying power

 Deflocculating power

 Sequestering and chelating power

 Quick and complete solubility

 Should be non corrosive to metal surfaces

 Free rinsing

 Economical

 Stability during storage

 Should be mild on hands

 Should posses germicidal action  

Dairy detergents

Alkalies
NaOH
Na2CO3,
Sodiumphosphate
Sodium bi 
carbonate, Sodium 
silicate
Strong alkalies 
saponify the fat
 
Weak alkalies 
dissolve protein

Acids
Tartaric, 
phosphoric, 
citric, gluconic 
and nitric acids
Mild acids used 
to remove milk 
stone
 
Strong acids 
should not be 
used at more 
than 1%

Polyphosphates and 
chelating agents
Tetraphosphate
Hexametaphosphate
Tripolyphosphate
Pyrophosphate
All are used along with 
acids and alkalies

Surface active or 
wetting agents
Teepol
Acenol – N
Idet – 10
Common soap
Used alone or in 
conjunction with 
acids and alkalies

IDEAL PROPERTIES OF SANITIZERS

Sanitizers

 Non toxic



 Quick acting

 Relatively non corrosive to hands and equipment

 Easily and quickly applied

 Relatively in expensive

 The commonly used dairy sanitizers are steam, hot water and chemicals like chlorine compounds, iodophor and 
quaternary ammonium compounds. The methods of chemical sanitization broadly consists of flushing, spraying, brushing,
fogging and submersion

Name of the sanitizer Mode of action

Chlorine compounds like chlorine gas, 
chloramines-T, hypochlorites, 
hexachlorophenol, dichloroisocyanic 
acid and trichloroisocyanic acid

Cl2 + H2O ------ HOCl + H+ + CH-

HOCl is highly bactericidal
Nascent H+ destroys microbes by inhibiting 
enzymic reactions and glucose oxidation

Iodophors like iodine Acts through halogenation and oxidation of 
sulphhydral groups. Dissociation of iodine 
from the surfactant is responsible for 
bactericidal action

Quaternary ammonium compounds like
acetyl trimethyl ammonium bromide

Acts on cell membrane causes 
disintegration and denaturation of proteins 
essential for growth and metabolism. 
Inactivates special enzyme system essential 
for respiration of cells.

METHODS OF CLEANING DAIRY EQUIPMENT

 These include hand washing, mechanical washing and Clean – in – place or CIP method.

Hand washing

 Prepare 0.8 to 1.0% of detergent mixture in tap water so as to give a minimum alkalinity of 0.5% in a wash up tank and 
maintain the temperature at about 50ºC thoroughly rinse the utensils with clean cold water

 Introduce the detergent solution in to the equipment thoroughly brush the equipment surface, inside and out side with a 
clean can brush

 Wash the utensils with enough fresh cold water using a clean brush again if needed to remove all traces of detergents.

 Allow the equipment to drain thoroughly and let it dry for at least one or two hours.

 Sanitize the equipment surface by steam or hot water after cleaning and or by rinsing with chlorine solution (200 ppm 
available chlorine) just before using.

Mechanical washing

 This consists mainly of can and bottle washing



Can washing

 Drainage stage for liquid milk residue

 Pump-fed pre rinsing with cold or Luke warm water

 Drainage stage

 Pump fed jetting with detergent at not less than 70ºC

 Drainage stage

 Rinsing stage – Pump fed or by steam and water ejector at not less than 88ºC

 Final fresh water rinsing with steam and water ejector at 88 – 93ºC

 Live steam injection

 Hot air drying at 95 – 115ºC

Bottle washing

 Pre rinse using water at 32 – 38ºC

 Detergent wash usually with 1 – 3 % caustic soda together with chelating and wetting agents, given preferably in two 
stages at different temperatures with in 60 – 75ºC . Sanitize the bottles as well

 Warm water rinse: To remove all traces of detergents. Reduce the bottle temperature for next stage. Water temperature 
varies from 25 – 45ºC and is usually re circulated.

 Cold water rinse: Normally re circulated chlorinated water (containing 35 to 50 ppm available chlorine) is used to prevent
re contamination of bottles

 Draining after the bottles come out of the machine

Cleaning – in – place: This refers to that system of cleaning and sanitization which does not require the daily dismantling of dairy 

equipment.

 Pre rinse with cold water till discharge water runs clear

 Acid rinse with phosphoric acid solution of 0.15 to 0.60% acidity, re circulated at 65 to 71ºC for 20 to 30 minutes (wetting 
agent may be added to increase cleaning ability)

 Drain out acid solution

 Hot water rinse with water at 65 to 71ºC for 5 to 7 minutes. Rinse water should drain out

 Alkali rinse with alkali detergent solution of 0.15 to 0.60% alkalinity, re circulated at 65 to 71ºC for 20 to 30 minutes 
(wetting agent may be added to increase cleaning ability)

 Drain out alkali solution

 Final hot water rinse with water at 71 to 82ºC till the whole system has been heated. Rinse water should be drained out.

Merits of CIP system

 Ensure that all equipment receives uniform heat treatment day after day by eliminating the human factor



 Less damage to equipment

 Saving of total clean up costs and in man hours

 Reduces possibility of contamination through human error

 Improved plant utilization and appearance

Success factors

 Proper selection of pipes and fittings, installation and development of circuits

 Proper temperature of cleaning solution

 Adequate velocity of cleaning solution

 Use of detergents designed specifically for re circulation cleaning

 Proper concentration of detergent solution

 Sufficient cleaning time

SANITISATION  OF  DAIRY  EQUIPMENT

Introduction

 Sanitisation  is  the  process  of  destroying  all  pathogenic  organisms  and  nearly  all  non-pathogenic  organisms  from  the
equipment  surface.  Sanitisation must  be  done just  prior  to  the use of  the cleaned equipment.  The desired properties  of
sanitiser s are :

o Non-toxic.

o Quick acting.

o Non-corrosive to hands and equipment.

o Easy and quick to apply.

o Relatively inexpensive.

 Steam,  hot  water,  chlorine  compounds,  iodophore  and  quaternary  ammonium compounds  are  most  commonly  used  as
chemical sanitisation broadly consists of flushing, spraying, brushing, fogging and submersion.

 Sanitisers can be classified on the basis of temperature of application. Steam (15 psi for 5 minutes) of scalding water (90-950C
for 10 minutes) are high temperature sanitisers. Chlorine solution (150 to 200 ppm at 200C) and iodophore solution (200
ppm at 300C) are examples of low temperature sanitisers.

Procedure

 Prepare a sanitiser solution in the tank by adding the calculated quantity of a chemical sanitiser in the water (For example,
700 ml Iodophore sanitiser in 1000 litres water).

 The strength of the sanitiser solution for active chlorine or iodine available should be tested periodically in the laboratory.

 Assemble the equipment in the reverse order of dismantling.

 Circulate tap water at room temperature to check for any leakages in the sanitiser tank and the equipment circuit.



 Circulate the sanitiser solution in the equipment circuit with the help of the pump and the spray balls.

 Drain the sanitiser solution from the bottom valve before taking milk in it.

 Small parts like valves, plates bends and other joints may be sanitized by dipping or submersion in the sanitiser solution of
the required strength.

 In the case of hot sanitisation, every part of the equipment should be brought in contact with steam for at least 10-15 minutes,
or hot water at 800C for 15 minutes for proper sanitisation.

TESTS OF STERILITY

There are two types

 Surface sampling method

 Agar contact method

Surface sampling method

 Swab contact method: In this method a cotton swab moistened with the diluent should be applied over a specific area of 
the equipment and in the process all the MO adhered to the surface of the equipment will be transferred to the swab. The 
swab is then transferred back in to the rinse solution in a test tube. After thorough mixing the swab suspension should be 
diluted and plated on agar plates. After appropriate incubation at specific temperature and time the counts of colonies 
developed in the plate are taken. Generally two specified areas of 50 CM2 will be randomly selected on the test equipment

 Surface rinse method: This method is also very effective and useful method for the concentration of MO on the surface of 
equipment. This method is particularly suitable for the microbiological examination of milk bottles, cans and farm dairy 
equipment. In this method a standard amount of 20 ml for milk bottles and 500 ml for milk cans of sterile quarter 
strength ringers solution is poured in to the container, mixed or shaken several times, so that the diluent or rinse comes in 
contact with whole surface of the container. Subsequently the colony count of the rinse is determined on specific media.

 Adhesive tape method: This method involves the use of strips of adhesive tape free of any anti microbial agents which are 
pressed on to the specific surface under examination. Adequate precautions should be taken to avoid air pockets. The 
strips are then removed from those surfaces and pressed gently over the surface of agar medium plates. After incubation 
the colonies developed on the plates should be counted.

 Vacuum method: Not much used. Here the particles on the equipment surfaces should be removed with the help of 
vacuum and captured on the agar plates or membrane filters or a liquid medium. The recovery is just comparable to that 
of swab method.

Agar contact method

 RODAC (Replicate Organisms Direct Agar Contact) method: This method is increasingly popular as this surface 
sampling technique can give us not only the approximate number of the MO but also their type. In this method plastic 
plates of specific size (25cm2) are filled with enough molten agar medium, to allow a convex surface to form. After 
solidification of medium the agar surface is gently pressed against the test area of the equipment removed and covered 
with lid and subsequently incubated. The number of colonies are then counted. But this method is not suitable for heavily 
contaminated surfaces, it can not distinguish single surface bacteria and clusters of MO and possible accurate count is 
limited to 200 colonies/plate

 Agar slice method: The efficiency of this method is comparable to RODAC method. In this method the specified molten 
agar medium is filled in a sterile syringe and is allowed to solidify. The solidified medium is pushed out and allowed to 
make contact with the test surface. The portion of the agar that comes in contact with the surface is sliced off and 
transferred to a petridish for subsequent incubation and colonies are counted.

 Direct surface agar plating method: In this method the molten agar medium is directly poured on to the test surface. Due 
to the direct contact of the surface to the medium, the colonies will be developed after appropriate incubation and 
counted.



QUALITY

 The term covers chemical, physical, technological, economic bacteriological and aesthetic characteristics. Quality can be 
defined simply as that which the public likes.

Quality is judged by

1. Subjective tests – such as odor, taste texture (Depend on attitude of investigator

2. objective tests – Which are recognized scientific tests (Carried in laboratory)

 In practical terms “quality” , may be defined as all those aspects, when combined, outline the products nature in terms of 
organoleptic perception, e.g., taste, smell, color texture etc., and those that can be objectively measured.

 The term expresses the sum of the product’s characteristics and performance with respect to reliability, availability, safety,
nutritional value, freedom from contaminants i.e., all those attributes that make it appreciated by consumer. This 
obviously includes all the economic, legal and technological aspects connected with its industrial production.

QUALITY CONTROL

 QC term embraces all the activities involved in control of the operations throughout the cycle of food processing, storage 
and distribution which ensure that the product reaches the consumer at its highest level of quality.

 In other words QC is an activity or procedure, method or Programme that will ensure the maintenance and continuity of 
specifications and standards of the products within the prescribed tolerances during all stages of handling, processing, 
preparation, packaging, storage and distribution. This ensures that the original and desirable characteristics are sustained 
during these operations and will remain unaltered until consumed.

QC is concerned with,

 The control of the actual processing of the food

 Raw material and final products to ensure that they comply with laid down

 standards

 Line sanitation

Quality assurance deals with wider aspects such as,

 The evaluation of raw material and final product standards

 The design of the factory

 The process line layout

 The design of machinery

QC asks “Are we doing things right?”

QA asks “Are we doing the right things?”

 QA may be defined as a planned and systematic management tool and programme to produce and market food products 
which are uniform, safe, nutritious flavorful and economical.

 QC can be defined as day to day implementation and execution of the quality assurance strategy to achieve those objects



PRINCIPLES OF QUALITY CONTROL

 Examination of milk at frequent intervals.

 Proper checking of raw material for their contamination.

 Adequate hygiene treatment of the utensils and equipment.

 Personnel hygiene.

 Public health education.

 The tests should perform with minimum expenditure.

 A systematic programme of microbiological quality control is required and followed both at the farm level as well as in 
dairy plant.

 Hygiene of the animal and animal handlers.

 Thorough disinfection of every section of the dairy plant.

 In the absence of official regulatory agencies or public health supervision to enforce hygiene standards in dairy industry, 
the milk plants themselves should take up the required steps on a voluntary basis in the larger interest of community as 
well as their own long range of economic interest.

ROLE OF QUALITY CONTROL IN DAIRY INDUSTRY

 It is well known that milk constitutes an ideal and perfect food in human nutrition by virtue of possessing all the essential 
nutrients.

 However the same food is extremely susceptible to microbiological contamination.

 It may easily undergo spoilage due to microbial growth and activity and may also form a potential medium for the 
transmission of disease producing MO derived from the infected animals and handlers, unless special precautions are 
taken to protect it from contamination.

 Initial quality of raw milk, conditions of its storage and transportation and proper pasteurization and prevention of re 
contamination from plant and equipment are important parameters in this respect.

 In view of the increased production of milk through the sustained efforts of government programmes and scientific 
endeavors a large bulk of fluid milk is now being converted in to a variety of products.

 As a result of this the composite milk plants are now handling huge quantities of fluid milk for processing through 
integrated operation programmes.

 This necessitates vigorous enforcement of quality control programme and public health supervision at every level of 
operation.

 The basic concept of microbiological quality control is to provide fluid milk disease free udders of healthy cows for delivery
to dairy plants where products are prepared which in all respects are wholesome and free from pathogens and of low 
bacterial count.

 This problem has now assumed serious importance because the method of mass collection and distribution of large 
quantities of milk provides opportunities for the transmission of diseases over a wide area even if there is a single act of 
carelessness at any stage.



TEST FOR QUALITY OF MILK

 The quality of milk is tested before acceptance at the dairy plant.

 These tests check the suitability of milk for further processing and human consumption.

 The milk is also graded on the basis of certain tests.

 In some developed countries, the system of certifying the herd is prevalent that enforces strict hygienic standards and 
certifies various grades of milk.

 The various routine tests employed for raw milk testing are as follows

Platform tests

 Smell and organoleptic tests.

 Clot on boiling test.

 pH

 Titrable acidity.

 Sediment test

 Alizarin alcohol test

 Ten minutes resazurin test

 Direct microscopic count.

NEED FOR MICROBIOLOGICAL QUALITY CONTROL FOR MILK 
AND MILK PRODUCTS

 It is well known that milk constitutes an ideal and perfect food in human nutrition by virtue of possessing all the essential 
nutrients.

 However, the same food is extremely susceptible to microbial contamination.

 It may easily undergo spoilage due to microbial growth and activity and may also form a potential medium for the 
transmission of disease producing organisms derived from the infected animals and handlers unless special precautions 
are taken to protect it from contamination.

 Protection against pathogens can be achieved more or less by pasteurization.

 Boiling milk before drinking also renders it safe and improves its keeping quality.

 However the usefulness of these processes is dependent on the adequacy of heat treatment given to milk, initial load of 
bacterial contamination in raw milk and protection from post-pasteurization contamination.

 Initial pasteurization and prevention of recontamination from plant and equipment are important parameters in this 
aspect.



MICROBIOLOGICAL QUALITY TESTS

 Methylene blue reduction test

 Resazurin reduction test

 Total plate count

 Coliform count

 Thermoduric count

 Thermophilic count

 Psychotrophic count

 Spore count

 Proteolytic count

 Lipolytic count

OTHER TESTS

 Tests for Mastitis

 Test for Antibiotics, Pesticides and Mycotoxin residues.

 Among the above tests, the dairies in our country routinely use smelling the milk in can and COB to decide the 
acceptability of the milk.

QUALITY CONTROL TESTS AND INFERENCE


S.N
o

Name of the test Purpose Remarks

1 Acidity To determine final acceptance 
/rejection of milk

Applied as such or in a 
modified form as a 
platform test.

2 Ethanol test To determine the heat-stability of 
milk.

Applied as a platform 
test.

3 Alcohol-alizarin 
test

To determine the heat-stability 
and salt balance of milk

Applied as a platform 
test

4 Clot on boiling 
test

To determine the heat-stability of 
milk

Applied as a platform 
test



5 Dye reduction 
tests

To determine the extent of 
bacterial contamination and 
growth in milk

2-min resazurin 
applied as a platform 
test.

6 Direct 
microscopic 
count

To identify the type of 
microorganism present in milk.

Applied as laboratory 
test.

7 Standard plate 
count

To determine the extent of 
bacterial contamination and 
growth in milk

--do--

8 Lactometer To detect adulteration of milk 
with water

Applied as platform 
test.

9 Freezing point --do-- Applied as a laboratory
test.

10 Fat and/SNF To make payment for milk 
received

--do--

11 Coliform count To determine the faecal 
contamination

--do--

12 Thermoduric 
count

To determine the bacterial 
population which resists 
pasteurisation.

--do--

13 Thermophilic 
count

To determine the number of 
bacteria that requires higher 
temperature for growth.

--do--

14 Spore count To assess the extent of air 
contamination

--do--

15 Psychrotrophic 
count

To assess effect of cooling on milk 
quality.

--do--

16 Proteolysis To assess the extent of protein 
decomposition and flavour 
changes on storage

--do--

17 Lipolysis To ascertain the extent of fat 
hydrolysis on storage.

--do--

MILK HYGIENE PRACTICE IN INDIA

 Generally animals are milked at least twice a day world wide including India, which can influence hygiene quality of milk 
considerably.



 Tropical climate, inadequate cooling facilities, wide spread adulteration, lack of quality consciousness and small scale 
scattered production are the prevailing conditions in India.

 In India milk production and distribution are currently being followed in a un organized way.

 However, in a modular system, which is carried out in a highly organized way like ANAND pattern co- operative system 
operating in Gujarat, the individual milk producer supplies the milk within 1-3 hours of production to a village level 
society.

 This is transported twice-a-day in cans within 3-5 hours to the district level dairy plant under ambient conditions.

 In an Indian situation, where the dairy plant is far off, the milk from village society goes to a chilling center, cooled below 5
0C and then transported to the district level dairy plant.

 Here it is pasteurized and supplied to the consumer.

 In developed countries, it is a common practice to cool the milk immediately in the farm, and the same is collected by the 
dairy plants every day or alternate day or twice a week.

 This practice requires cold storage of milk at collection centers for 2-3 days before it is processed.

 In western countries, the problem of milk borne diseases have been solved completely by enforcing strict laws.

 Animals are periodically tested for contagious diseases and all measures are taken to produce milk free from pathogens.

 Even though these conditions are not strictly followed in our country, the habit of boiling the milk invariably before 
consumption by the consumer has probably saved them from serious milk borne infections.

Milk and Milk Products Order (MMPO)

 In India, in 1991 as a part of the economic reforms, the dairy sector was delicensed. This effectively opened the industry to 
private entrepreneurs.

 The Government of India promulgated the Milk and Milk Products Order (MMPO) in June 1992.

 MMPO prescribes certain provisions for the orderly development of the dairy industry.

 One of the key features include that all plants handling between 10000 and 75000 litres / day or producing milk products 
containing more than 500 and 3750 tonnes of milk solids per year are required to be registered by the State authorities, 
while those processing over 75000 litres / day or more than 3750 tonnes per year of milk solids require registration with 
the central government.

Sanitary requirements as per MMPO

 The premises in which milk or any milk product is being handled, processed or manufactured, stored or distributed, by the
holder of the registration certificate, and the person handling them shall conform to the sanitary requirements and 
standards.

o The premises shall be clean, adequately illuminated and ventilated, properly white washed or painted. There 
shall be proper and adequate arrangements for disinfection and deodorization. There should preferably be space
around it on all sides.

o The building shall be of permanent nature and shall be of brick, masonry / cement concrete and any other 
material which would ensure cleanliness. The doors shall be fitted with hydraulic door closures so that they 
close automatically to prevent insects, flies etc entering the premises or thermostat air curtains for similar 
purposes. The ceiling or roof shall be of permanent nature. The floor should be cemented, tiled or laid in stone 
to withstand the use of acid or alkali. Walls should be tiled or otherwise made impervious to water up to a height
of at least 1.5 meters from the floor level.

o The establishment shall be so maintained as to permit hygienic production and all operations in connection with
the handling or processing or manufacturing milk or any milk products shall be carried out carefully under strict



sanitary conditions as laid down by or under the Factories act, 1948 as for the time being in force. The premises 
shall not be used as residential premises, nor shall it have or be capable of having direct access with such 
premises.

o There shall be adequate supply of water. Water shall be of pure and potable quality and free from pathological 
MO. The water shall be examined periodically chemically and bacteriologically by a recognized laboratory and a 
certificate obtained to the effect that it is fit for human consumption. The licensee shall bear the cost of such 
examination. The registration certificate holder shall ensure water availability of a minimum 3.5 to 4 times the 
quantum of milk to be handled(i.e. rated capacity of the dairy) including the water, if any, recovered from milk 
through condensing plant.

o There shall be an effective drainage system and provision for treatment of refuse and effluents before disposal. 
Such facilities shall conform to the requirements laid down by the local water and drainage control authorities 
and the respective state pollution control board.

o When ever 5 or more employees of either sex are employed, sufficient number of toilets for each sex as under 
shall be provided (IS: 1172-1971).

Number of 
workers

No. of 
toilets

No. of wash 
basins

No. of 
urinals

Upto 25 1 1 2

25 to 49 2 2 3

50 to 100 3 3 4

100 and above 5 5 7

o It should be ensured that the employees wash their hands with soap or detergent before they resume work.

o The staff medically examined once in 6 months to ensure that they are free from infectious, contagious and 
other diseases.

o A record of such examination, signed by a medical practitioner, shall be maintained for inspection.

o The staff working in that plant shall be inoculated against the enteric group of diseases and vaccinated against 
small pox once in a year and a certificate shall be kept for inspection. In case of epidemic, all workers should be 
inoculated / vaccinated.

o Employees suffering from a hand or face injury, suppurating skin infection or clinically recognizable infectious 
disease shall not be permitted to work in the premises.

o A person having a bandage, plaster or protective cover for any injury shall not be allowed to handle raw 
materials or unprotected products.

o The staff working in processing and preparation of product shall be provided with white aprons or uniforms and
head gears, which shall be clean.

o The management shall see that all workers are neat, clean and tidy.

o The management shall also provide facemasks to all workers working in butter, powder and cheese making and 
packing section.

o Motor vehicles, tank wagons, trolleys, insulated containers etc used for transport or distribution of milk 
products shall always be maintained in clean condition and all the parts coming in contact with milk shall be 
made of stainless steel or food grade resin coating impregnated with fibre glass.

o Every three years the surfaces shall be coated with food grade resin and a certificate thereof shall be kept for 
inspection in case of resin coated vessels.



o Adequate CIP system shall maintained, each consisting of hot water, acid and lye tank with necessary pipes and 
fittings provided in such a way that the CIP solution is circulated to each and every equipment till all equipment 
and accessories are cleaned up to required standards.

o The equipment used for handling milk and milk products shall confirm to sanitary standards as may be fixed 
from time to time by Milk and Milk Products Advisory Board (MMPAB)

MILK HYGIENE PRACTICE IN NORWAY

 Milking machines are now widely used in Norway. After milking, the milk is rapidly cooled to 80C or lower at dairy plant.

 Cooling of milk on the farms is often carried out by setting the milk churns in containers of well or spring water.

 It is also quite usual to cut ice during winter and to store it for use when cooling in the summer.

 Norway is free from bovine tuberculosis, brucellosis and foot and mouth disease.

 It is strictly prohibited to send unpasteurized skim milk for feeding calves etc. from back to the farm.

 All dairies take farm milk samples for compulsory fat analysis and methylene blue reduction tests in order to comply with 
the regulations of Ministry of Agriculture.

 The price paid at the end of the month is based on the hygienic quality of milk based on the reduction tests.

 Liquid milk or cream to be sold in towns or densely populated areas must be pasteurized.

 Only one kind of flavoured milk has been produced in any quantity in Norway; that is chocolate flavoured milk, which is 
sold as a sterilized product.

 Control over the hygienic quality of fluid milk is very strict; public health officers follow the progress of the milk closely 
from the dairy farm until it reaches the consumers.

 The bacteriological standards of cleanliness from milk delivered to Norwegian dairies include a maximum total bacterial 
count of 100,000 organisms and 100 coliform organisms, per ml of milk.

 The standards for pasteurized and bottled milk are not more than 30,000 organisms and 10 coliform organisms per ml of 
pasteurized milk.

 The local authorities decide these standards.

 The Government laboratory for dairy products in Oslo is responsible for the special quality brand known as "four-leafed 
clover".

 The retailer should install a refrigerator of sufficient capacity to sell the milk.

 It is also prohibited to return the empty glass bottles to the retailer if they have not been rinsed from all visible remnants 
of milk.

MILK HYGIENE PRACTICE IN EUROPEAN UNION

 New EU food hygiene legislation, which came into effect on 1 January 2006, sets out more clearly the duty of food 
businesses to produce food safely and to achieve consistency. It covers the whole food chain from farm to fork. Key 
elements of the previous dairy hygiene legislation are retained, such as those relating to the health and cleanliness of the 
animals, hygiene during milking and controls on raw drinking milk.



The COUNCIL OF THE EUROPEAN UNION DIRECTIVE 92/46/EEC of 16 June 1992 laid down the health rules for 

the production and placing on the market of raw milk, heattreated milk and milkbased products.

 Under Chapter III of the directive has principles and rules pertaining Hygiene in milking, the collection of raw milk and its
transport from the production holding to the collection or standardization centre or to the treatment establishment or 
processing establishment - Hygiene of staff which are as follows.

A. Hygiene in milking

 Milking must be carried out hygienically ensuring in particular:

o that, before milking starts, the teats, udder and adjacent parts are clean;

o that milk from each animal is checked for organoleptic or physico-chemical abnormalities by the milker or a 
method achieving similar results and that milk presenting such abnormalities is not used for human 
consumption;

o that milk from animals showing clinical signs of udder disease is not used for human consumption otherwise 
than in accordance with the instructions of a veterinarian;

o the identification of animals undergoing medical treatment likely to transfer residues to the milk, and that milk 
obtained from such animals before the end of the prescribed withdrawal period is not used for human 
consumption; and

o that teat dips or sprays are used only if the competent authority has approved them and in a manner that does 
not produce unacceptable residue levels in the milk.

 Immediately after milking, the milk must be placed in a clean place which is so equipped as to avoid adverse effects on the 
milk.

o If the milk is not collected within two hours of milking, it must be cooled to a temperature of 8ºC or lower in the 
case of daily collection or 6ºC or lower if collection is not daily. While the milk is being transported to the 
treatment and/or processing establishment its temperature must

o not exceed 10ºC

B. Hygiene of premises, equipment and tools

 Equipment and instruments or their surfaces which are intended to come into contact with milk (utensils, containers, 
tanks, etc., intended for milking, collection or transport) must be made of smooth material which is easy to clean and 
disinfect, resists corrosion and does not transfer substances to the milk in such quantities as to endanger human health, 
impair the composition of the milk or adversely affect its organoleptic characteristics.

 After use, the utensils used for milking, the mechanical milking equipment and the containers which come into contact 
with the milk must be cleaned and disinfected. After each journey, or after each series of journeys where there is only a 
very short space of time between unloading and the following loading, but in any event at least once a day, containers and 
tanks used for transporting raw milk to the milk collection or standardization centre or to the milk treatment or processing
establishment must be cleaned and disinfected before reuse.

C. Staff hygiene

 Absolute cleanliness shall be required of staff. Specifically:

o persons performing milking and handling raw milk must wear suitable clean milking clothes;

o milkers must wash their hands immediately before the milking commences and keep them clean as far as 
practicable throughout the milking.

 For this purpose, near the place of milking, suitable facilities are required to enable persons 
performing milking or handling raw milk to wash their hands and arms .



 The employer shall take all the requisite measures to prevent persons liable to contaminate raw milk from handling it, 
until there is evidence that such persons can do so without risk of contamination.

o Any person performing milking or handling raw milk shall be required to show that there is no medical 
impediment to such employment. 
The medical supervision of such a person shall be governed by the national legislation in force in the Member 
State concerned or in the case of third countries by specific guarantees to be fixed under the procedure laid 
down in Article 31 of this Directive.

D. Production hygiene

 A monitoring system shall be established under the supervision of the competent authority to prevent water being added 
to raw milk. This system shall in particular include regular checks on the freezing point of milk from each production 
facility, in accordance with the following procedure:

o the raw milk of each holding must be checked regularly by random sampling. Where the milk of a single holding 
is delivered directly to a treatment or processing establishment, these samples are to be taken either when the 
milk is collected from the holding, provided that precautions are taken to prevent any fraud during transport, or 
before unloading at the treatment or processing establishment when the milk is delivered there directly by the 
farmer.

 If the results of a check lead the competent authority to suspect that water is being added, it shall take 
an authentic sample on the holding. An authentic sample is a sample representing the milk of one 
completely supervised morning or evening milking beginning not less than eleven hours or more than 
thirteen hours after the previous milking.

 Where milk is delivered from several holdings, samples may only be taken when the raw milk enters 
the treatment or processing establishment or collection or standardization centre, provided that spot 
checks are, however, carried out on the holdings.

 If the results of a check lead to suspicion that water has been added, samples shall be taken at all 
holdings which took part in the collection of the raw milk at issue.

 If necessary, the competent authority shall take authentic samples within the meaning of the second 
subparagraph above;

o if the results of the check show that water has not been added, the raw milk may be used for producing raw 
drinking milk, heat-treated milk or milk for the manufacture of milk-based products for human consumption.

 The treatment and/or processing establishment shall inform the competent authority when themaximum standards fixed 
for the plate count and somatic cell count have been reached. The competent authority shall take the appropriate 
measures.

 If, within three months of notification of the results of the checks referred to in point 1 (a) and of the investigation 
provided for in Chapter IV.D, and after the standards of Chapter IV have been exceeded, milk from the holding in question
does not meet those standards, that holding shall no longer be authorized to supply raw milk until such milk again meets 
the said standards. 
Milk must not be used for human consumption if it contains antibiotic residues in a quantity which, in respect of any one 
of the substances referred to in Annexes I and III to Regulation (EEC) No 2377/90 (¹), exceeds the levels authorized 
therein; the combined total of residues of antibiotic substances may not exceed a value to be fixed in accordance with the 
procedure laid down in Article 31 of this Directive.

MILK HYGIENE PRACTICE IN KENYA

 Three quarter of the country has a rainfall not exceeding 20 inches and much of it is below 10 inches.

 It is in these areas that the nomadic tribes as Masai, Samburu, West Suk, Somali and Boran lead a life little changed in a 
thousand years, continuously on the move in search of water, salt and grazing for their herds.

 Rural milk centres have been established at strategic points and were equipped with simple home-made boilers, double 
washing troughs, separators, filters, double sets of cans and cooling equipment, operating on chilled water.



 Hygienic milk production is enforced by quality payout for butterfat or by rejection of milk unsuitable for sale, so that the 
rural milk centres have laid the foundation for sanitary cooperative milk handling.

Farm hygiene

 A licensed milk supplier must be in possession of a properly paved and drained cowshed and a milk room constructed of 
permanent materials and made both fly and dust proof.

 Steam sterilization is encouraged otherwise quaternary ammonium compounds are required for this purpose.

 The resazurin test is the routine test followed by plate count and coliform count or both.

 If members supply poor produce, qualified staffs visit the farm and advise on hygienic and improved methods.

 Milk rejected for human consumptions is coloured with violet dye and returned to the supplier.

 Staffs in the dairy plant are subjected to medical examinations on appointment and at regular intervals thereafter.

 The examinations include stools and urine tests and examination for venereal diseases, tuberculosis, sore throat etc.

 Regular inoculations are carried out against typhoid and poliomyelitis and also regular vaccination against smallpox.

 Staffs are also taught about personal hygiene in relation to personal cleanliness in such things as hand washing etc.

 White clothing and a weekly ration of soap are issued to African staff. All staff must appear in clean clothing each morning.

MILK LEGISLATION

 Milk regulations are made for

o To make the milk safe to drink

o To make sure that the milk is clean that is the milk free from dirt

o The milk must be fresh to be palatable

o The milk must be unadulterated

 Production of such milk depends on

o Prevention of contamination by the pathogenic organisms derived from the cow or from man

o Prevention of contamination by dust, dirt, manure or water

o Destruction of microorganisms or preventing the multiplication of organisms that gained access

Principles of Milk Legislation

 “No Regulation should be made which can not be enforced” If one law is not enforced, others may be evaded so restrict the
issue of regulations to matters which can be enforced and other desirable aims are left for voluntary action.

 In countries where hygienic standards are not high it is better to restrict regulations to matters which are essential for 
safety. When they are adopted and practiced, next turn attention to other regulations which improve keeping quality or 
composition of milk (which may have little effect on safety).

 “No law can be enforced without the co-operation of most of the persons concerned”.



 Create the desire for improvement, keeping in mind that the greatest incentive to improvement is hope of reward.

 It is advisable to consult the parties interested; for their advice on practicable aspects; for their co-operation.

 It is also advisable to consult the authorities (if they different than those drafted) for their advice on administrative 
difficulties.

Systems of administration

 This differs from country to country depending on climatic conditions or local customs.

 Forms

o Centralized in Govt., usually in one of the Ministries

o Localized in Municipalities or local authorities

o Divided system in which production is delegated to Min. of Agriculture and distribution is delegated to local 
authorities

 A public health Department, a veterinarian and an agricultural department is made responsible depending on the country.

Methods of Application

 Definition of Milk : Milk means whether it is cow milk or buffalo milk or...and whether to exclude or include milk taken 
within a ceratin days before and after calving

 Registration of premises : Decide whether those parts of the regulation dealing with registration, inspection, hygiene shall 
apply to all premises where milk is produced for sale for human consumption however small they may be

 Composition : Fat, SNF may be prescribed. However milk made from reconstituted dried milk for Ex. Toned milk or 
reduced fat content in standardized milk may separately be brought under special regulations

 Freedom from diseases : Milk is defined as the product of healthy cows/buffaloes. But ailments of minor nature which 
donot affect quality of milk are ignored. Otherwise officers may take undue advantage

 Reducing the risk of infection : By applying suitable processing conditions of milk or heat treatment. Main aim is to 
prevent infections that are preventable. Ex. Tuberculosis, Brucellosis.

 Inspection : Enforcement of legislation by technical people or trained people but never with police or officials without 
proper training. Sampling is to be done (i) while milking is in progress (ii) when drains are working. Inform the results of 
sampling in order to remove or breakdown natural suspicion of sampling whether the results is good or bad.

 Veterinary control : Check the health of animals.

 Laboratory service: To examine the quality of milk to suggest improvement Ex. Sediment test for farmers to improve the 
milking; Bacteriological examination of the washing of equipment at plant.

 Chemist or bacteriologist should visit farm or plant to assess on spot trouble and to help rather than find fault.

 Financial Incentives : Pay less for milk which does not reach as agreed standard of freshness and composition.

 Enforcement : Best thing is to educate, persue and seek co-operation. If not there must be force of law behind it.

o A fine

o Revocation of license

o Prosecution for imprisonment



PREVENTION OF FOOD ADULTERATION ACT AND RULES

Prevention of Food Adulteration Act (1954) and Rules (1955)

 The PFA Act 1954 w.e.f. 1-6-1955 and the PFA Rules 1955 w.e.f 12-9-1955 come under Ministry of Health and Family 
Welfare, operated through Central Committee for Food Standards and have been amended several times.

 The PFA Rules (1955) are formulated to carry out smooth operation and implementation of the Act.

MAIN PROVISIONS OF THE PFA ACT AND RULES

 It is operative in whole of India.

 PFA, 1945 and Food Products Order (FPO), 1955 are supplementary and cumulative.

 The Essential Commodities Act may supersede the PFA Act.

 Definitions of adulteration in terms of purity, nutrition, wholesomeness, safety against contaminants, toxicants, bacterial 
toxins, preservatives, colourants, insecticides and pest infections, misbranded or mislabeled and anything else which may 
be injurious to health.

 Government of India under this Act has constituted Central Committee for Food Standards (CCFS) to advise the Union 
Government and the State Governments on matters related to administration of this Act and to perform other functions 
assigned to it.

 The members of the committee are Director General (Health), Director (Central Food Laboratory) and representatives 
from Central, State and Union Territories; Agriculture, Commerce and Industry interests, Consumer interests, Indian 
Council of Medical Research and Bureau of Indian Standards.

 One or more central food laboratories are established to carry out the functions entrusted under this act.

 Additional functions such as analysis of samples of food, investigation for the purpose of fixation of standards for any food 
article, collaboration studies with various laboratories for standardizing methods of analysis are also carried out.

 Four central food laboratories are located at Mysore, Pune, Ghaziabad and Kolkata for the specified areas.

 Procedure for the submission of samples for analysis. Getting of certificate of analysis and fees payable.

 Appointment of public analyst and duties of public analysts.

 Appointment of food inspectors and their competency, powers and duties.

 Provision for local health authorities to take samples.

 Prohibition of import of certain articles of food without a license.

 Powers to custom officers.

 Prohibition of manufacture, sale etc. of specified food articles.

MISCELLANEOUS PROVISIONS OF THE PFA ACT AND RULES



 Warranty from the manufacturers, distributors and dealers

 Vendor to disclose the source of food purchased

 Notification of food poisoning

 Penalties for different types of offenses, which vary from a sentence of imprisonment for a term not less than 3 months to 1
year and may be extended further or a fine which shall not be less than Rs.200 – 500/-

 Power to court to try cases summarily

 Offenses by the companies

 Forfeiture of property

 Defenses which may or may not be allowed in prosecutions under this Act

 Cognizance and trial of offenses

 Power of court to implead manufacturer etc

 Application of the probation of the offenders Act and the Code of Criminal Procedure

 Magistrates power to impose enhanced penalties

 Protection of action taken in good faith

 Power of Central Government to give direction

 Power of Central Government to make rules

 Power of State Government to make rules

 Repeal and savings

STANDARDS FOR VARIOUS MILK PRODUCTS AS PER PFA

Cream
Milk fat 25.0% (minimum)

Dahi or Curd Dahi shall have the same minimum percentage of 
milk fat and milk solids not fat as the milk from 
which it is prepared.

Paneer / Channa Moisture 70.0% (maximum) Fat – 50.0% of the 
day matter (minimum)

Skim Milk paneer / 
Channa

Moisture 70.0% (maximum) Fat – 13.0% of the dry
matter (maximum)

Cheese (Hard)



Moisture 43.0% (maximum) Fat – 42.0% of the 
dry matter (minimum) Stabiliser / emulsifier / 
NISIN – 0.1%

Processed Cheese Moisture 47.0% (maximum) Fat – 40.0% of the 
dry matter (minimum) or Sorbic Acid – 0.1 or 
Nisin – 0.1%.

Ice Cream Fat 10.0% (minimum) 8.0% (minimum) if 
containing fruits or nuts) Protein – 3.5% 
(minimum) T.S. – 36.0% (maximum).

Milk ices / Lollies Fat – 2.0% (maximum) Protein – 3.5%(min.) T.S. 
20.0% (min.) Stabilizer / emulsifier – 0.5% (max.)

Condensed Milk 
Unsweetened 
Evaporate Milk

Fat – 8.0% (min.)
Total Milk Solids – 26.0% (min.)

Condensed Milk 
Sweetened

Fat – 9.0% (min.) Total Milk solids – 31.0% (min.)
Cane sugar – 40.0% (min.)

Condensed 
Skimmed Milk 
Unsweetened 
(Evaporated 
Skimmed Milk)

Total Milk solids – 20.0% (min.) Milk Fat – Not 
more than 0.5% by weight

Condensed 
Skimmed milk 
Sweetened

Total milk solids – 26.0% (min.) Cane Sugar 
40.0% (min.) Milk fat – Not more than 0.5% by 
weight

Whole Milk Powder Fat – 26.0%, Acidity – 1.2% (L.A.) Max., Solubility 
98.5% (Spray) 85.0% (Roller) S. Index 2.0 (ml) 
Spray & 15.0 ml (Roller), moisture – 5.0% (max.) 
BHA – 0.01% (max.) BHA – 0.01% Coliform 90/g. 
S.P.C. 50.000 (g) Sod Citrate 0.3.

Skimmed Milk 
Powder Max./S.P.C-
50,000/g. E.coli. = 
90/g.

Milk Fat – 1.5% (max.), Moisture – 5.0% (max.) 
Acidity – 1.5% (max.) Sod. Citrate – 0.3% S.P.C. – 
50,000/g, Coliform – 90/g.

AGRICULTURAL PRODUCE (GRADING AND MARKETING) ACT 
(1937)

 "AGMARK" is an abbreviated form of "Agricultural Marking" which provides quality standards for grading, packing and 
marking of agricultural and animal husbandry products through the Agricultural Produce (Grading and Marking) Act, 



1937, as amended in 1986.

 The Directorate of Marketing and Inspection under the Department of Rural Development in the Ministry of Agriculture is
vested with the responsibility to enforce and implement the Act.

 The latest amendment made in 1986 provides penalty and redressal for unauthorized marking, counterfeiting and selling 
misgraded articles.

 At present three dairy products viz. ghee, butter and fat spread are graded under this scheme.

 The Directorate of Marketing & Inspection which is an attached office of the Department of Rural Development. Ministry 
of Agriculture, Government of India is performing several functions in the field of agricultural marketing. One of its 
important functions is in the field of standardization, grading and quality control of agricultural and allied commodities.

 For this purpose, it is implementing the Agricultural Produce (Grading & Marking) Act, 1937 for the past 50 years.

 The Act empowers the Central Government to frame grade standards with relevant definitions of quality and notify them 
in the Gazette of India in respect of such of those agricultural and allied commodities which are included in the schedule to
the said Act.

 In so far as the grading and quality control of these commodities are concerned, the Directorate is implementing two types
of schemes - one is on voluntary basis with regard to certain essential commodities like Ghee, Vegetable Oils, Butter, 
Ground Spices, Honey, Wheat Atta, Besan etc. for consumers within the country and the second is on compulsory basis 
with regard to certain specified commodities like Basmati Rice, Onion, Potato, Tobacco, Black pepper, Cardamom, 
Turmeric, Walnuts, Chilies etc. for export abroad.

 In order to streamline the procedures for grading and quality control both on voluntary and compulsory basis and with a 
view to providing for necessary consumer protection measures, the APGM Act. 1937 was amended in 1986 and new 
General Grading and Marking Rules, 1988 were notified in June 1989 repealing the 1937 rules.

 The DMI, through this advertisement, seeks to focus on the main features of the amended Act and the new rules for 
information and guidance of the concerned, namely producers, traders, Exporters, consumers and consumer 
organizations which are given below.

Consumer protection measures

  The rules provide for redressal of the grievances and complaints of the consumers of Agmark products.

 If the Agmark product purchased is found defective and if the complaint is found genuine on investigation, the purchaser 
will be supplied free of cost replacement of the product or reimbursement of the cost.

 For this purpose, the complainant must give full details of the product purchased, the name of the shop, particulars of 
Agmark label number, place of packaging, trade brand name etc.

 The complainant has the option to get the sample analyzed in any other laboratory recognized by the Directorate.

 He has also the option to ask for the analysis of the Sample by the Central Agmark laboratory if he is not satisfied with the 
result of the investigation of the Directorate.

 The Directorate has opened Complaint Cells In its Head Office, Branch Head Office and five regional offices to receive and 
deal with the complaints and grievances filed by the consumers or consumer organizations or others.

Authorized packers

 Detailed procedure and stringent conditions are provided for issue of certificate of authorization (C.A.) to parties 
intending to take up Agmark grading, the renewa1, the cancellation and the issue of duplicate C.A.

Laboratory for analysis

 Detailed procedures are included regarding the conditions governing the approval of laboratories to undertake analysis 
and testing for quality assessment of the Agmark products.



Chemist working in the laboratory

 Clear-cut procedures are laid for imparting training and according approval of chemist who will be authorized to work in 
the laboratories, undertaking the analysis and testing for quality assessment of Agmark commodities.

Agmark replica

 Necessary provisions are streamlined with regard to the use of Agmark replica by the authorized packers.

Power to obtain information

 Necessary provisions are included making it obligatory on the part of packers to provide information regarding the 
grading activities to the DMI.

Supply of unagmarked goods

 The amended Act provides for higher degree of penalty in the case of traders indulging in unauthorized marking with 
grade designation mark, counterfeiting grade designation mark, selling misgraded articles and selling a scheduled 
commodity covered under compulsory grading without affixing Agmark.

 The penalty is imprisonment up to 6 months and fines not exceeding Rs. 5000/ except in the case of counterfeiting grade 
designation mark where the imprisonment is up to 3 years.

 These new provisions have been made to discourage the supply of sub-standard, misgraded and counterfeiting of quality 
goods and thereby to protect the interests of the consumers.

 Only three dairy products, viz. ghee, butter and butter-spread are included under AGMARK standards

MILK AND MILK PRODUCTS ORDER

Milk and Milk Products Order (MMPO)

 The MMPO 1992 is regulatory order of the Government of India, under Essential Commodities Act, 1955 for control of 
production, supply and distribution of milk and milk products to maintain or increase supply of liquid milk tro public.

 Various provisions of the order are compulsory registration, definition of milk sheets, restriction on uneven procurement 
and marketing of milk, strict rates of production, hygienic conditions, packing, labeling and marketing, penalty etc help in 
protection and growth of the organized dairy industry.

THE STANDARDS OF WEIGHTS AND MEASURES ACT AND 
RULES

The Standards of Weights and Measures (SWM) Act (1976) and SWM (Packaged Commodities ) Rules (1977)

 Ministry of Law, Justice and Company Affairs governs these Acts / Rules which describe provision for labeling declaration 
and quantity to be packed.

 Under the Act / Rule it is necessary to declare on each package the name and address of the manufacturer, the net 
quantity, month / year of manufacture, sale price etc.

 Every manufacturer should be registered with the Director, Legal Metrology, Ministry of Civil Supplies, Consumer Affairs 
and Public Distribution, New Delhi.



EXPORT ACT

Export (Quality Control & Inspection) Act (1963)

 This Act works under the Department of Commerce, Government of India, to promote and regulate the export system.

 The Export Inspection Council is responsible for the operation of this Act.

POLLUTION CONTROL BOARD

 Pollution control Boards are under the purview of Ministry of Environment and Forests, Government of India.

 It is necessary to obtain a no objection certificate from the respective state Pollution Control Board for every Dairy plant 
discharging waste in to specified stream.

CONSUMER PROTECTION ACT

Consumer Protection Act (1986)

 It provides protection against unfair trade practices of manufacturers and traders
through the rights of consumers.

 This Act applies to all goods and services and provides six rights of consumers 
viz., right to safety, right to be informed, right to choose, right to be heard, right 
to seek redressal and right to consumer education.

AGRICULTURAL PRODUCTS ACT

Agricultural Produce (Grading and Marking) Act (1937)

 AGMARK is an abbreviated form of Agricultural Marketing which provides quality standards for Grading, Packing and 
marking of agricultural and animal husbandry products through the Agricultural Products Act 1937 (as amended in 1986).

 The Directorate of Marketing and Inspection under the Department of Rural Development in the Ministry of Agriculture is
vested with power to enforce and implement the act.

 At present three dairy products viz., ghee, butter and fat spread are graded under this scheme.

BUREAU OF INDIAN STANDARDS

Bureau of Indian Standards (BIS 1986)



 The BIS was (formerly known as ISI) established under provision of Indian Standards Act, 1987 and took over the 
functions, assets and liabilities erstwhile ISI functioning from 1947. It is the statutory body under Ministry of Civil 
Supplies, Consumers Affairs and Public Distribution, Government of India.

 The main functions of BIS are standard formulations, operation of certification mark scheme, recognition of laboratory, 
publications, national/international co-operation and co-ordination and other promotional and extension activities to 
familiarize the standards.

 The BIS has revised and formulated new standards for some dairy products viz., code of pasteurization (IS:6397-1992), 
pasteurized milk (IS:13688-1992), pasteurized butter (IS: 13690-1992), butter oil/butter fat (IS: 13689-1992), skimmed 
milk powder – standard (IS: 134-1992). More emphasis is laid on microbial requirements in recent revision and 
formulation.

 Recently, the bureau has launched a quality management system certification scheme to develop the industry and to 
protect the environment ECOMARK scheme for environment friendly products.

RAW MILK  BIS:1479(1977))


Grade Direct 
Microscopic 

Count (DMC) 
per ml

Standard 
Plate 
Count 

(SPC) per 
ml

Methylene 
blue 

reduction 
time in 
hours

One hour 
Resazurin 

disc 
number

Presumptive 
coliform test 
(in 0.01 ml)

Very good NS less than 2 
lakhs

greater than 
5

NS Absent

Good less than 5 
lakhs

2 lakhs to 
10 lakhs

3 and 4 3.5 to 1.0 Absent

Fair 5 to 40 lakhs 10 lakhs to
50 lakhs

1 and 2 3.5 to 1.0 Absent

Poor 40 to 200 
lakhs

greater 
than 50 
lakhs

less than ½ 0.5 to 0 Present

Very poor greater than 
200 lakhs

NS NS NS NS

PASTEURISED MILK BIS:13688(1999)

Sr. No. Test Requirement

1
2
3
4

Standard plate count
Coliform count
MBRT
Alkaline phosphatase test

Maximum 30,000 cfu/ ml
Absent in 1:10 dilution
More than 4 hours
Negative



ASSESSING THE STERILITY OF UTENSILS / EQUIPMENT’S AS 
PRESCRIBED BY BIS.

Rinse method Swab methodQuality

Colony count per liter 
capacity of can

Colony count per 900 sq.cm. 
area of equipment surface

Satisfactory
Fairly satisfactory
Unsatisfactory

< 1000
1000 to 5000
> 5000

< 5000
5000 to 25,000
> 25,000

CREAM (IS 4884:1968)

Types of cream Types of count Level in Cfu / ml
or g

Grade

Raw Cream Standard plate count < 4,00,000
4,00,000 – 20,00,000
20,00,000 – 100,00,000
> 100,00,000

Very good
Good
Fair
Poor

Pasteurized cream Standard plate count
Coliform count

< 60,000
< 10

Satisfactory
Satisfactory

BUTTER BIS :13690(1994))

 According to BIS presence of more that 10 coliforms per ml butter is and index of insufficient pasteurisation or 
contamination form external sources. For yeast and mould following grades are suggested

Yeast and mould count/ml Quality

< 20 Good

21 - 50 Fair

51 - 100 Poor

> 100 Very poor

DIFFERENT CHEESE VARITIESIS:2785(1979) AND 
CHEESE POWDERIS:9584(1980)

Soft cheese



Sr.No
.

Characteris
tic

Natural 
cheese(Ha
rd variety)

Process
ed 

cheese

Processed che
ese spread

Chees
e 

powd
er

Milk Skim milk

1 Moisture %
by mass, 
maximum

43 47 60 48 48 5

2 Milk fat 
(on dry 
basis) % by 
mass, 
minimum

42 40 40 50 13(Maximu
m)

40

3 Salt ( 
added NaCl
) % by 
mass, 
maximum

3 3 3 Option
al

Optional 5.5

4 Coliform 
count per 
gram. 
Maximum

--- --- --- --- --- 10

SWEETENED CONDENSED MILK IS:1166(1986)

Characteristics Full cream Skim milk

Acidity (% lactic acid, maximum) 0.35 0.35

Bacterial count (cfu/g, maximum) 500 500

Test For coliforms Negative Negative

Yeast and mold count (cfu/g, 
maximum)

10 10

MILK POWDER IS:1165(2002))

Types WMP & extra grade SMP Standard Grade 
SMP



Total bacterial count, max., cfu/g 40,000 50,000

Coliform count Absent in 0.1 g Absent in 0.1 g

Salmonella Absent in 25 g Not specified

Staph. aureus (coagulase positive) Absent in 0.1 g Not specified

Shigella Absent in 25 g Not specified

INDIGENOUS DAIRY PRODUCTS (BIS)

Product Standard Plate 
count max. 

(cfu/g)

Coliform count 
max. (cfu/g)

Yeast & Mold 
count. Max 

(cfu/g)

Khoa (IS:4883:1980)
Burfi (IS 5550:1970)
Paneer (IS 10484:1983)
Kulfi (IS:10501:1983)
Chakka (IS 9532:1980)
Shrikhand (IS 9532:1980)
Canned Rasogolla (IS 4079:1967)
Gulabjamun (IS 10501:1983)
Sugar syrup for gulabjamun
(IS 1151:1969)

NS
30,000
5,00,00

2,50,000
NS
NS
500

3,000
5,000

90
NS
100
100
10
10
Nil
50
50

50
10

250
NS
20
50
NS
50
50

MILK BORNE DISEASES  AN INTRODUCTION

 A variety of pathogenic MO may gain access in milk and milk products from different sources and cause different types of 
food borne illness.

 Milk and milk products may carry MO as such or their toxic metabolites called toxins to the sensitive consumers.

 Ingestion of toxins already synthesized in the food (pre-formed) brings about poisoning syndrome in the consumer.

 This is called food intoxication and the toxins affecting the gastro intestinal tract are called enterotoxins.

 Ingestion of viable pathogenic bacteria along with the food leads to their lodgment and establishment in consumers 
organs. This is called food infection.

 The microbiological health hazards arising from the consumption of contaminated high risk foods like milk has grown in 
recent years and has resulted in national and international intensification of food hygiene programme.

 Although the occurrence of incidences of food borne illness has been considerably reduced in most of the developed 
countries chiefly due to adoption of strict microbiological quality control and sanitary practices during the production, 
processing and distribution of milk and milk products. The situation is continues to be grim in developing countries like 
India where such practices are impracticable.

 The pathogenic MO may be derived from dairy animals, human handlers and environment



 Dairy animals: The health of dairy animals is a very important consideration because a number of diseases of cattle 
including brucellosis, Q fever, salmonellosis, staphylococcal and streptococcal infections and FMD virus may be 
transmitted to man through consumption of milk. The MO of most of these diseases may be transmitted to milk either 
directly from the udder or indirectly through the infected body discharges which may drop, splash or be blown in to milk.

 Human handlers: The diseased persons may transmit diseases like typhoid fever, scarlet fever, diphtheria, septic sore 
throat, infantile diarrhoea by contaminated hands or by coughing, sneezing and talking.

 Environment: Dairy and farm environment may also introduce a variety of pathogens into milk and milk products at 
different stages of production and processing. Some common air borne pathogens like Group A streptococci, C.diptheriae,
M.tuberculosis, C.burnetti and some viruses of respiratory origin. Water, fodder and un hygienic conditions at farm and 
plant level may also contribute pathogens in milk.

DEFINITIONS RELATED TO FOOD BORNE ILLNESSES

 Before understanding the details of a food borne illness, one must be fully acquainted with the following terms used quite 
frequently during the description of such diseases.

 Outbreak

o According to CDC (Communicable Disease Centre) of USA an out break of food borne disease is defined as an 
incident in which two or more persons experience a similar illness usually gastro intestinal after ingestion of a 
common food.

 Epidemiology

o Epidemiology of a food borne disease is defined as a systematic approach to locate the cause and mode of 
transmission of the disease so that the corrective measures can be applied.

 Etiology

o Etiology of a food borne disease is defined as the confirmation or identification of the causative agent of the 
disease through laboratory diagnosis.

 Investigation and reporting of milk borne diseases

o In developed countries there is a strong and systematic monitoring and surveillance system to investigate the 
causes of food borne illness.

o There is a lack of adequate investigating and reporting system in developing countries like India, as a result of 
which, no follow up action can be taken to avoid the reoccurrence of such disorders.

o It is generally considered that gastro intestinal disorders are perhaps the greatest single cause of morbidity in 
developing countries.

 Investigation

o For investigation of an out break the following steps are to be followed

 A detailed description of gastro intestinal cases should be made.

 A record should be made of food eaten and a common source of infection should be identified if 
several or large number of individuals are involved.

 History of previous illness of the personnel handling milk and milk products should be found out.

 Evidence of enteric disorders, scratches, wounds, sores, pyogenic infections or other evidence of 
sepsis should be looked for and where indicated swabs should be taken.



 Sanitary facilities and practices used in the plant or shops should be recorded.

 If a particular form is suspected, a detailed veterinary record of animals should be obtained with 
particular attention to recent cases of mastitis.

 Pooled milk samples from one or several animals should be taken aseptically, immediately cooled and
held cool until delivered to the laboratory for examination.

 After identification of the suspected animals carrying the causative MO, the individual samples should
be obtained.

 All suspected specimens of milk or milk products should be collected for examination.

MILK BORNE INFECTIONS

 Salmonella poisoning (Salmonellosis)

 Bacillary dysentery (Shigellosis)

 Streptococcal infection

SALMONELLA POISONING

 Salmonellosis is a disease resulting from the ingestion of salmonella along with the contaminated food.

 This is mainly a food borne illness and milk and milk products appear to be commonly implicated.

 There are about 2000 closely related biotypes of salmonella that can cause food poisoning in humans.

 It is during the mishandling of milk and milk products that the causative microorganism may enter these foods and their 
subsequent growth during holding may lead to salmonellosis in the susceptible consumers.

 Causative MO

o S.typhi – Typhoid

o S.paratyphi A, B, C – Paratyphoid

o S.enteritidis – Food poisoning

o S.weltiverdin – Food poisoning

 Source

o Water is the most important source of salmonella as it frequently gets contaminated through faecal matter.

o If polluted water is used for washing of utensils and equipment it can also lead to contamination of milk and 
milk products. Silage of cows in polluted water is another source.

o Handlers are the carriers in active cases

o External agencies like flies also acts as a source of contamination

o Animals suffering from salmonellosis, under certain conditions excrete viable organisms in their milk.



 Symptoms

o Typhoid fever: Characterized by continuous fever, inflammation of intestines, formation of intestinal ulcers, 
enlargement of spleen, characteristic rose spot eruptions on the abdomen and toxaemia.

o Paratyphoid fever: Resembling typhoid fever but it is milder than typhoid. Approximately 105 – 107 MO/ml are 
required to cause infection.

o Salmonellosis: Nausea, vomition, abdominal pain, diarrhoea, chills, headache, prostration, muscular weakness, 
drowsiness, moderate fever, restlessness etc.

 Incubation period: 7 – 14 days for typhoid and 1 – 7 days for paratyphoid

 Diagnosis: MO may be present in faeces, urine and blood are identified by microscopic, cultural, fermentative and 
serological tests. Widal test is used for typhoid.

 Prevention and control

o Adequate treatment of water

o Infected individuals who had infection should not be allowed to handle milk and milk products

o Follow the hygienic conditions during production, processing and storage

o Educating the people about food and personal hygiene

o Follow rigid sanitary practices in dairy and retail shops

o Periodic examination of individuals who handle foods for public consumption

o Pasteurization and other adequate heat treatment of milk and milk products 

o  Control of flies 

o  Immunization of population

o Vaccination of susceptible members in the family of a patient 

o Infected individuals should be isolated, faeces and urine of the patient should be disinfected.

o Treatment of affected individuals with chloromphenical administration

BACILLARY DYSENTERY

 This is one of the common food borne infection. Out breaks are associated with consumption of unpasteurized milk.

Causative MO

 Shigella dysenteriae

 Sh.sonnei

 Sh.flexneri

Source

 Milk contaminated with water, flies and utensils



 Milk handlers

Symptoms: Shigellosis is an acute intestinal disease characterized by diarrhoea with blood, pus or mucous, fever, vomition, 

abdominal cramps and tenesmus.

Diagnosis: Isolation of the MO by taking rectal swabs and plating on desoxycholate citrate agar, incubation period is 1 – 4 days.

Prevention and control

 Rigid sanitary discipline should be enforced in dairy workers particularly in pasteurization plants and retail shops 
dispensing milk in bulk.

 All the attendants looking after the patients should be prohibited from contact with milk or utensils.

 Take precautions to exclude flies.

STREPTOCOCCAL INFECTION

 Streptococcal infections like septic sore throat, scarlet fever and food poisoning have been treated to the consumption of 
milk and milk products.

 Humans and animals both are responsible for the contamination of milk with streptococci.

 Although there has been lot of debate regarding streptococcal food poisoning through milk and milk products a few strains
of Group D Streptococci or enterococci have been found to produce toxiv metabolites in milk and their toxigenic potentials
have been ascertained in laboratory animal models.

Causative MO

 S.pyogenes – Scarlet fever, septic sore throat, tonsillitis and septicaemia.

 S.agalactia – Mastitis in animals.

Source

 Animals infected with S.agalactia may harbour the MO in the udder and acts as a source of pathogen.

 The personnel directly connected with the care and milking of animals in a dairy herd may act as vectors of mastitis and 
cause mastitis in other animals as they carry the pathogens on skin of hands etc.

 Enterococci are chiefly of faecal origin and faecal contamination of milk and milk products may introduce lot of 
enterococci in these products.

 Milking machines may help in the transfer of pathogens to milk and also to other animals with the help of infected teat 
cups.

 Human carriers of S.pyogenes contaminate milk and milk products during handling and processing.

 Human carriers disseminating the pathogenic S.pyogenes may also infect animals which develop clinical orsub clinical 
udder infections, in turn pass out these MO in to milk.

 Milk products may get contaminated from raw milk infected with streptococci.

Diseases in relation to human beings

 S.pyogenes has been known to be pathogenic to human beings where as S.agalactia is not.



 S.pyogenes – causes septic sore throat and scarlet fever.

 S.faecalis, S.faecalis var faecalis, S.faecalis var liquifaciens, S.faecalis var zymogens – causes food poisoning.

Symptoms

 Septic sore throat : Characterized by high and irregular fever, sudden onset of fever, inflammation and swelling of lymph 
glands of throat and some times involving the formation of abscess around the tonsils and in the cervical lymph glands.

 Scarlet fever : It is an acute febrile disease of throat, accompanied by a scarlet rash. Invasion of other parts of body may 
occur by the MO resulting in infection of middle ear, kidney. Scarlet rash is due to elaboration of a toxin.

Food poisoning: The symptoms resembles staphylococcal food poisoning however these of mild type.

Incubation period: 1 – 3 days

Diagnosis: For septic sore throat, throat swabs should be taken from patients and observed for the presence of haemolytic 

streptococci of Lancefield group A. Dick test is used to detect scarlet fever. Food poisoning can be diagnosed by the isolation of the 

causative MO and by their enterocin typing and their toxigenicity

Prevention and control

 Adequate heat treatment of milk and milk products.

 Holding milk at lower temperature.

 Rejection of milk from the suspected quarter.

 Milk showing abnormal changes should not be pooled.

 Regular check on the health of dairy workers.

 Faecal contamination of milk and milk products should be avoided.

MILK BORNE INTOXICATIONS

 Staphylococcal poisoning

 Botulism

 E. coli poisoning

STAPHYLOCOCCAL POISONING

 Infection of milk by some strains of Staphylococcus aureus leads to the elaboration of enterotoxins by them that causes 
gastro enteritis in human beings.

 Toxins: Staphylococci are able to elaborate several metabolic end products like

o Haemolysin/Staphylolysin (alpha, beta, gamma and delta)

o Leukocidin



o Necrotizing factor

o Lethal factor

o Entero toxin

o Coagulase

 Among the toxins entero toxin is responsible for major food poisoning out breaks.

 Staphylococcus aureus is capable of growing and producing enterotoxins in raw milk at a concentration of 106 MO/ml.

 However not all the strains of the MO are capable of producing entero toxins. The toxin production is faster in milk with 
low count.

 In poor quality milk, competition with other MO and changes brought about by them eg. Acidity, depletion of nutrients 
inhibit toxin production.

 Source: Human handlers are the main source as the MO is present in nose, skin, wounds, pimples and boils. Animals 
affected with mastitis are the other source.

 Symptoms: Nauses, vomition, abdominal cramps, diarrhoea, sweating, headache, prostration etc. Mortality is low, 
incubation period is 1 – 16 hours, symptoms last for 24 – 48 hours.

 Diagnosis: Biological methods, serological methods, coagulase test and Thermo nuclease test.

 Prevention and control

o Adequate heating destroys staphylococci but not the enterotoxin.

o So heating with in few hours of production would inhibit the multiplication of staphylococci and hence no toxin 
production.

o Adequate cooling immediately after producing milk also inhibits multiplication of staphylococci. It should be 
kept cool until processed.

o Post pasteurization contamination should be avoided.

o Infected handlers should not be allowed to handle milk and milk products.

o Animals having mastitis should be isolated.

BOTULISM

 Botulism poisoning is the severest of all the food poisonings as it affects the nervous system and is often extremely fatal.

 However milk and milk products are rarely involved in the causation of botulism.

 Fluid milk is not a suitable medium as the causative MO is anaerobic and thus can not grow.

 In sour milk Cl.botulinum can not survive due to low pH.

 But it is quite prevalent in canned products like condensed milk and processed cheese in view of the existing anaerobic 
conditions favourable for its growth.

 Toxins : Although the MO is heat resistant it produces a variety of heat labile toxins which can be destroyed at 100ºC 
within few minutes.



 Several types of toxins A to G are produced by the MO and out of these at least four A, B, E and F are known to affect man.

 These toxins are lethal in small doses. It is estimated that 0.1 micrograms of toxin may cause death of person and 1 mg of 
purified toxin is sufficient to kill one million people.

o Source: Soil and water

o Incubation period: 12 – 96 hours

o Mortality: rate is very high.

o Symptoms: Nausea, vomition, fatigue, dizziness, headache, dryness of skin, mouth, throat. As it acts on CNS it 
leads to paralysis of muscles, double vision and respiratory failure, resulting in to death.

o Diagnosis: Microscopic examination, animal inoculation and cultural identification.

o Prevention and control

 Adequate heating of the product destroys the toxin (100ºC/10-20 minutes).

 Hygienic conditions should be adopted during production of milk.

 Chilling after production should be essentially practiced.

 Acidity inhibits the causative MO.

 Rejection of bulged cans and spoiled foods.

E. COLI POISONING

 E.coli is known to be associated with enteritis in infants and adults as well as with travelers diarrhoea and food poisoning.

 Milk and milk products like ice cream, kulfi, dried milks, cheese etc. can be contaminated with toxigenic strains of E.coli
 which can eloborate the enterotoxins under favourable conditions.

 It is estimated that a minumum of 105 to 107 cells/gram are required to produce enterotoxins sufficient to cause food 
poisoning.

Toxins

 E.coli can produce two types of enterotoxins named as heat labile and heat stable toxins.

 The labile toxin can be inactiivated at 650C/30 minutes.

Source

 Water supplies contaminated with faecal matter.

 Unhygienic practices by the handlers may also introduce the MO in to milk and milk products.

 Infected animal may also excrete the MO.

Symptoms

 Children are more susceptible. Due to heat labile toxin symptoms are almost similar to symptoms of cholera.



 Massive watery diarrhoea due to accumulation of fluid in the intestines.

 In case of heat stable toxin the symptoms include diarrhoea with or with out vomition which is not bloody and with out 
inflammatory exudates in the stool.

 Fever may be present in children but not in adults. Incubation period is 8 – 24 hours.

Prevention and control

 Faecal contamination of water supply should be avoided.

 Handlers should follow strict hygiene practices.

 Cross contamination from infected animals should be avoided.

MILK BORNE TOXI – INFECTIONS

B.cereus poisoning

 Occurs due to ingestion of contaminated food with B.cereus or its spores.

Sources

 from mastitis udder.

 spores from animal’s teat, skin, equipment especially of cans.

 soil – directly or indirectly.

 Produces 3 toxins - haemolysin, lecithinase, enterotoxin but enterotoxin is 
responsible for food poisoning.

Symptoms: Two types

 Diarrohea: Abdominal pain & cramps, profuse watery diarrhea, rectal tenesmus 
(spasms), moderate nausea with rare vomiting. Lecithinase releases phosphoryl 
choline, a toxic substance from lecithin.

 Vomiting: Acute attack of nausea & vomiting, diarrhea is not common.

Control

 Cooling of milk.

 Environmental hygiene & air quality.

 General hygiene in production, processing etc.

Cl. perfringens poisoning



 Cl. perfringens - causes gas gangrene as it is anaerobic conditions inside canned 
foods are favourable for growth. 5 Enterotoxins --- A,B,C,D & E; A, C causes food 
poisoning.

Sources

 from soil & faeces – dust, fodder --- milk.

 faecal contamination of water.

Symptoms

 Diarrhoea, vomiting, abdominal pain, IP – 8-22 h Duration: 1 day some times 
very fatal 

Control

 Cooling of milk

 Environmental hygiene & air quality

 General hygiene in production, processing etc.

FUNGAL INTOXICATIONS

 The common types of fungal intoxications that result through milk and milk products are those caused by Aspergillus spp. 
and other molds like Penicillium, Fusarium spp. etc.

Aflatoxicosis

 Aflatoxicosis is a common type of fungal intoxication caused by the common molds A.flavus and A.parasiticus by virtue of
their ability to produce aflatoxin.

 The aflatoxin can be present in milk as preformed toxin or it can be secreted in milk by the milch animal which has been 
fed with aflatoxin containing feed.

 Therefore even with exceptionally satisfactory sanitation and hygiene observed during production and processing of milk 
the mycotoxins can be transferred to the consumer.

 Upon ingestion the asperigillus toxins are metabolized by the milch animals and are secreted in to milk in the form of M1

 and M2 which are also toxic to the milk consumers.

Types of aflatoxins

 A.flavus produces B1, B2, B2a toxins. B1 is the most abundant and most toxic of the aflatoxin. G1, G2 and G2a (produced by 
A.flavus only) are extremely heat stable, potent and exhibit very strong toxicity apart from being highly carcinogenic.

 The recommended upper permissible limit of aflatoxin in foods is 90 ppm.



Source

 Aerial contamination and soil contaminated foods may also introduce mold spores in milk and milk products.

Symptoms

 Liver hyperplasia, tissue haemorrhage, anorexia, hepatitis and finally death in animals.

 The vital organs like spleen, pancreas and kidney may also be involved in aflatoxicosis.

Prevention and control

 Prevent contamination of milk and milk products by taking appropriate precautions.

 Prevent fungal growth by storing the product under proper conditions and by the use of fungistatic agents.

 Detoxification of aflatoxins by physical, chemical or biological agents.

 However this measure is relatively impractical in dairy products.

Other mycotoxicosis  

Type of toxin Toxin producing fungal organism

Citreoviridin Penicillium citreoviridae

Citrinin P.citrinum, P.viridicatum

Luteoskyrin P.islandicum

Ochratoxin Aspergillus ochraces, P.viridicatum

Penicillic acid P.martensii, P.viridicatum

Cyclopiazonic acid P.cyclopium

Roquefortin P.roquefortii

Camembertin P.camembertii

Rubratoxin P.rubrum

Fusarotoxin T - 2 Fusarium tricinctum, F.roseum, 
F.solani.



OTHER MILK BORNE DISEASES

 Tuberculosis

 Brucellosis

 Diphtheria

 Q – fever

 Enteroviruses

 Poliomyelitis

 Infectious hepatitis

TUBERCULOSIS

 Milk borne TB is directly or indirectly related to consumption of raw milk from infected dairy herds.

 The causative agent is M. tuberculosis. There are two types of TB, pulmonary type and non-pulmonary type.

 Pulmonary type is caused by human type of this MO which affects mainly respiratory tract. Bovine type bacillus cause non
-pulmonary type of TB.

 TB of cattle is produced by M. bovis. Avian type of the MO may cause both types of TB.

o M.tuberculosis – Man

o M.bovis – Cattle and man

o M.avium – Birds, swine and rarely man

o M.leprae – Man

Infection with different types of tubercle bacilli

 Human type

o Human type TB bacilli may gain access to milk from milkers and other handlers.



o It causes human type TB in cattle. This can not be immediately noticed and may give tuberculin negative test 
but after 2 – 3 months, this test will be positive.

o Such suspected animals are usually held under observation and rested periodically.

o If the reaction disappears, they are restored to their normal status in the herd.

o Such cattle may excrete the bacilli in their milk from apparently normal udders.

 Avian type

o Avian type TB bacilli also causes natural infections in cattle.

o Human infection with avian type bacilli is very rare.

 Bovine type

o Milch animals other than cattle are also affected with TB mainly by bovine type.

o Buffaloes and goats are less frequently affected by TB.

o Bovine type infection in man appears to be practically non existent in most of the countries, in spite of a 
considerable proportion of cows in town dairies being infected.

o It may chiefly be attributed to the habit of boiling milk before consumption. Sour milk may kill human and 
bovine TB bacilli with in 18-24 hours.

 Symptoms

o TB is characterized by on set of paranchymal pulmonary infiltration recognizable by X–ray examination, 
pleurisy, followed by the advanced stage which is accompanied by cough, fever, fatigue and loss of weight.

o Incubation period is 4–6 weeks from infection to demonstrable primary lesion.

 Prevention and control

o All cattle should be subjected to tuberculin test to find whether particular animal has this disease or not.

o TB cattle should be condemned.

o Proper heat treatment of milk and milk products.

o The traditional habit of boiling every lot of milk before consumption in Indian house holds comes handy in 
combating the incidence of TB through milk.

o Over crowding must be avoided.

o Living conditions must be improved.

o Infected individuals should be isolated.

o TB patients should be prohibited from handling cattle as well as milk.

o Proper disinfection.

BRUCELLOSIS



 Brucellosis is one of the most common milk borne diseases.

 The disease in man is acquired primarily from animals infected with one of the 
MO belonging to the genus Brucella either by direct contact or indirectly through
discharges or inhalation of materials or through contaminated milk. It is caused 
by

o Br.meletensis – Goats

o Br.abortus – Cattle

o Br.suis – Hog

Source

 Diseased animals have been shown to excrete the causative MO in their milk.

 Environment is also one of the sources of contamination.

 Personnel handling milk and animals are also potential sources.

Symptoms

 In man brucella species cause malta fever or undulant fever.

 The symptoms are usually headache, sweating, chills and pains in the joints and 
muscles.

Prevention and control

 Segregation of infected herd to avoid cross infection to the healthy herd and if 
possible the infected animals should be slaughtered.

 The herds should be properly vaccinated against the disease.

 Adequate heat treatment should be given to milk for the destruction of causative 
MO.

DIPHTHERIA

 Corynebacterium diphtheriae is the causative MO.

 This MO is chiefly parasitic to man and is usually found in respiratory tract of the
infected or healthy carriers.

Source



 Human carriers who may sneeze or cough over milk or who use their fingers 
contaminated with their nasal discharges.

 Infected animal may also carry the MO in the wounds of teats or in the udder of 
the cow from where it enter in to milk.

 Air in the vicinity of dairy environment may get contaminated through sneezing 
and coughing of the individuals.

 These unhygienic habits throw the causative MO into the environment in the 
form of aerosols which may land into milk.

 Milk handlers carrying the causative MO of diphtheria may also pass on the MO 
to milk bottles from where the MO may reach milk.

Toxin

 The MO is pathogenic to both man and animals.

 This MO may produce an extra cellular toxin in the respiratory tract of man 
which may sometimes cause death.

 However antitoxins can neutralize the effect of diphtheria toxin.

Symptoms

 Febrile infection of nose, throat and tonsils followed by an inflammation in the 
throat.

 The diphtheria toxin may also affect kidney and heart muscles which may be the 
ultimate cause of death.

Prevention and control

 Adequate heat treatment of milk

 Infected person should not be allowed to handle milk and milk products.

 Unhygienic practices like sneezing and coughing by the dairy persons should be 
avoided.

 Proper vaccination of individuals against the disease is a very efficient 
prophylactic measure.

Q  FEVER

 It is caused by Coxiella burnetti. Raw milk is commonly implicated as a vehicle for transmission of disease.



 C.burnetti is more heat resistant than M.tuberculosis. It can survive pasteurization combinations and also freezing 
temperatures.

 In view of the considerable heat resistance of this MO the time-temperature combination used in pasteurization is selected
on the basis of heat inactivation of this MO.

 It has been found to be viable for 2 years at –200C and resist 0.5% formalin and 1% phenol.

 It has also been observed to remain viable for 25 days in rennet cheese, 42 days in cottage cheese where as in yoghurt it is 
killed with in 24 hours due to acidity.

 All these features make C.burnetti an organism of great public health significance in view of its pathogenic potentials in 
man and animals.

Source: Mostly human infection is by inhalation of infected dust of the vaginal or faecal matter. Infected cattle continue to excrete 

the MO in their milk for a long time.

Symptoms: High fever, headache, weakness, malaise, severe sweating and virus like pneumonia.

Prevention and control

 Adequate heating of milk and cream.

 Calving and lambing sheds should be away from the milking sheds and th dairy.

 Recontamination of heat treated milk with dust and discharges should be prevented.

 Animals should be properly vaccinated.

 Survey for determining the prevalence of infection in an area should be carried out.

 Control on import of domestic animals.

ENTEROVIRUSES

 Enteroviruses are a group of viruses which can cause severe epidemics of summer diarrhoea in infants and children on 
ingestion of contaminated milk and milk products.

 Among these most common human pathogens are polio and coxsackie viruses.

 Milk and milk products are commonly contaminated with enteroviruses mainly through faecal contamination.

 Unheated milk and milk products contaminated after pasteurization play a significant role in the transmission of the 
disease, especially in developing countries.

 However polio virus can be inactivated in milk by pasteurization.

 Compared to polio virus, coxsackie viruses are more resistant to heat treatment.

POLIOMYELITIS

 Like many other diarrhoeal diseases, poliomyelitis occurs commonly in summer.



Source

 Person to person contact is the primary mode of spread of the viruses.

 Flies may also serve as the vector for the spread of the disease.

 Faecal contamination of water and milk.

Symptoms

 First there is a minor disease associated with viraemia characterized by gastro intestinal disturbance.

 Then headache, fever, muscle stiffness and paralysis associated with cell destruction in CNS.

Prevention and control

 Proper pasteurization of milk.

 Hygienic measures should be strictly followed to avoid faecal contamination.

 Infected persons should not be allowed to handle milk and milk products.

 Immunization with immune serum or pooled gamma globulins is also effective in preventing disease.

 Proper vaccination of the children confers protection against the disease.

INFECTIOUS HEPATITIS

 Among the various viral diseases, infectious hepatitis is considered as one of the most serious viral disease for which milk 
may be important vehicle for transmission.

 The illness is also known as hepatitis A and is caused by Hepatitis A virus, where as hepatitis B is not transmitted through 
milk.

Source

 Since the disease spreads through person to person contact, the milk handlers suspected of carrying the virus is an 
important source.

 Defective water supply in a milk plant may also introduce the virus in to milk.

 The polluted environment in the vicinity of milk plant or distributing center may also contaminate milk.

Symptoms

 Nausea, vomition, lethargy, abdominal pain, diarrhoea, fever, chills, anorexia, lassitude, sore throat, bile in urine and 
jaundice.

Prevention and control

 Proper sanitary conditions should be maintained during production and processing of milk.

 Infected persons should not be allowed to handle milk.

 Faecal contamination of water should be avoided.



 Can be prevented by passive immunization, induced by injecting pooled human gammaglobulins.

 Adequate heat treatment of milk is likely to inactivate the virus.

FROM FARM TO CONSUMER

 In order to produce wholesome meat, it is mandatory to rear healthy livestock and transport them to the slaughterhouse 
and then to the retailer/customer with all the precautions.

Important points to be considered are,

 Housing structure

 Bedding

 Housing density

 Clipping wool on belly and brisket especially in lambs

 Farm Management

 Control of Parasitism

 Injection sites (avoid thigh region, local abscesses leading to condemnations)

 Use of safer drugs

 Withdrawal period for drugs

 Safe disposal of animal waste

 Controlling Stress factors and maintaining animal welfare throughout the period of transport, till it reaches 
retailer/consumer. (Click here-Animation)

TRANSPORTATION OF LIVESTOCK

 Having produced healthy livestock in good conditions, and as clean as possible, it is necessary to keep them free from 
contamination during the subsequent movement to the point of slaughter.

 It is of equal importance that they be kept free from injury, stress, loss of weight and disease during the journey.

 For all these reasons it is essential that livestock be slaughtered as close as possible to the point of production in order to 
avoid long journeys.

 The humanitarian aspects of the transportation of animals are intimately linked with the economic ones and these are of 
particular consequence in the case of young stock, pregnant stock and casualty animals.

Loading and unloading

 Loading and unloading are often the most stressful parts of the transport process, for both animals and handlers.

 For pigs in particular, a proper loading ramp, especially if a lorry is being used, is essential.

http://www.elearnvet.net/moodle/file.php/53/Animation_-_Meat/Food_chain_-_Farm_to_consumer.swf


 However, very steep ramps are undesirable because they distress the pigs, may lead to injuries through falling, and by 
increasing the need for coercion tend to encourage the use of unacceptable force or electric goads.

 Work carried out by Warriss et al. (1991), indicates that ramp angles up to 20° appear to present few problems to pigs 
whether ascending or descending.

 For pig a ramp sloped at 20-24° with cleats of 10-40 mm, spaced at a distance of 50-100 mm, is desirable.

 For cattle Cleats on wooden or concrete floors should be 50 mm wide, 50 mm high and 300 mm apart. A maximum slope 
of 20° is again recommended.

The journey to slaughter

 The personnel responsible for the road transport of livestock have a duty to ensure that the journey is made in a careful 
manner, avoiding sudden stops and starts, fast cornering and unnecessary delays.

 Due consideration should be given to all animals conveyed, irrespective of species.

 Some transporters have attempted to reduce one of the stressors on pigs during transport by providing them with water.

 Much research is still required to establish categorically basic information, for example, whether different species lie or 
stand during transport and where and how they prefer to position themselves in the vehicle at different stocking densities.

 Warriss (1995) suggests a stocking density for pigs during transport of 0.45 m2 /100 kg.

 This provides a slightly greater area than that required for sternal recumbency and will thus ensure enough space for all 
animals to rest and not become fatigued.

 Pigs prefer to lie down in transit.

TRANSPORT LAWS IN INDIA

 Transport of animals in India is covered under the rules of Prevention of Cruelty to Animals Act 1960, issued by Animal 
Welfare Board of India, Ministry of Environment and Forests, Government of India. The rules for transport of animals 
were reaffirmed in 1978.

 The Indian Standard code for transport of livestock is also available for the details about transport by rail or road.

Principle

 For easy availability of meat and meat products to consumers who may be in villages or urban areas, transportation and 
marketing of livestock form an important link in ensuring constant supply of the product.

 Importance of transport and careful handling of animals is important because the stress and injury to them affects the 
meat quality and finally the cost of the animals meant for slaughter.

 Animals can be transported either on foot / by road in trucks / by railway/ air or sea, depending upon the distance. For the
journey involving more than six hours, animals are transported by road or rail.

TRANSPORT LEGISLATION IN UK

 Most countries have detailed regulations for the humane transport of animals.



 The UK Protection of Animals Act, 1911, made it 'an offence of cruelty to conveyor carry, or cause or procure, or, being the 
owner, permit to be conveyed or carried, any animal in such manner or position as to cause that animal any unnecessary 
suffering'.

 Under the Animal Health Act 1981 (Section 37) power is given to make orders relating to the welfare of animals including 
poultry during transport within, into and out of Great Britain.

 The main regulations currently in force are:

o Welfare of Animals during Transport Qrder, 1994 (with amendments)

o Transit of Animals (Road and Rail) Order, 1975(amended 1988; 1992)

o Welfare of Poultry (Transport) Order, 1988

o The Transport of Animals (General) Order,1973

o Transit of Animals Order, 1927

o Animals (Sea Transport) Order, 1930

o Horses (Sea Transport) Order, 1952.

Welfare of Animals during Transport Order, 1994 (with amendments)

 This legislation applies only to animals transported for distances greater than 50 km and covers those individuals or 
businesses who transport animals themselves or for a third party, or provide a third party with the means of transport.

 General provisions are made for the welfare of animals during transport, loading and unloading, providing protection 
against exposure to inclement weather and for preventing the transport of an unfit animal.

 An unfit animal is defined as one, which is newborn, diseased, injured or fatigued, or has given birth within the preceding 
48 hours or is likely to give birth during transport, or for any other reason.

 A requirement to unload the animals, and to provide water, food and rest for 24 hours at suitable intervals during the 
journey is included.

 For cattle, sheep, goats, pigs and horses the interval must not exceed 8 hours, but if the vehicle being used to transport the 
animals meets certain specified high standards, travelling times may be extended:

 Calves, lambs, kids, foals and piglets may travel for 9 hours before a minimum rest period of 1 hour, followed by a further 
maximum of 9 hours travel.

 Adult cattle, sheep and goats may travel for 14 hours before a minimum rest period of 1 hour, followed by a further 
maximum of 14 hours travel.

 Pigs may travel for a maximum of 24 hours, provided that they have continuous access to water during the journey.

 Horses may travel up to 24 hours, provided that they are given liquid and if necessary food every 8 hours.

Transit of Animals (Road and Rail) Order, 1975 (amended 1988; 1992)

 This is a comprehensive Order, which legislates for the welfare of animals being transported within Great Britain.

 Schedule 1 outlines general provisions for road and rail vehicles and receptacles. Road vehicles must be of a durable 
construction with rigid sides and overhead protection.

 The interior should be free from any sharp edges or projections, which are likely to cause injury or unnecessary suffering 
to the animal.



 There must be sufficient distance between each floor and the next floor or the roof to enable each animal to stand in its 
natural position.

 Non-slip surfaces must be provided and, if necessary, and or other similar substances must be provided. For calves, i.e. 
cattle under 6 months of age, and pigs, the floor must be covered with an adequate quantity of bedding. Internal ramps 
(not steeper than 34°) or mechanical lifting gear must be provided to facilitate movement of animals from one floor to 
another.

 If necessary, substantial partitions must be used to ensure that the animals are not thrown about during carriage by 
motion of the vehicle.

 Partitions must be 1.27 m high for cattle, other than calves, and horses, and 76 cm for calves, sheep, pigs and goats.

 The pens must not be more than 2.5 m long for calves, 3.1 m for sheep, pigs and goats, and 3.7 m for horses.

 If the pen is more than 3.7 m long for cattle, the operator must ensure that the cattle are not injured or caused unnecessary
suffering by being thrown about by the motion of the vehicle.

 Animals must be loaded or unloaded with a ramp, loading bridge or bank, mechanical lifting gear, manual lifting or 
carrying, except where the distance from the ground to the vehicle is not more than 31 cm. The gradient of the ramp when 
in use must not , be steeper than 4 in 7 or > 30° when the vehicle is on level ground.

 The step at the top of the ramp must not exceed 21 cm in height and any gap between the top of the ramp and the vehicle 
must not exceed 6 cm in width.

 Schedule 2 deals with the separation of animals during transport.

 The following animals must not be carried in the same undivided vehicle, receptacle or pen as any other animals: a cow 
with suckling calf or calves; a bull over 10 months of age (except for bulls reared together); a sow and piglets; a boar over 6
months of age; a mare with foal at foot; a stallion.

 There is a long list of stock which may be carried together in the same undivided vehicle but separately from other 
animals: horned cattle, polled cattle, calves, bulls reared together, ewes with unweaned lambs, rams over 6 months of age, 
unbroken horses, etc.

 Schedule 3 concerns cleansing and disinfection, which must be carried out. as soon as practicable after unloading and 
before any animals or items intended to be used in connection with an animal is loaded into the vehicle.

TRANSPORT OF CATTLE AND  BUFFALOES

The transport of cattle in India follows-

 The Indian Standard Code For Transport Of Livestock- Part-II.

 Transport Of Cattle By Rail Or Road( IS :4157 ,Part II)-1968.

The following documents must be carried during transportation-

 Fitness certificate from a certified veterinary surgeon must be carried while transporting the cattle either by road / air or 
sea.

 The certificate should clearly state that the animals are not suffering from any contagious / infectious diseases and have 
been vaccinated against notifiable diseases.

 Veterinary first aid equipment shall accompany the animals.

Loading



 Suitable ramps shall be provided for loading and unloading animals.

 The ramp should be at least 1.5 m in width with a raised side at least 0.75 m high.

 The floor of the ramp shall have cleats at about 30 cm interval so that animals do not slip as they climb or descend.

 The slop of the ramp should be 20o, and any case not more than 30o.

Road transport

 For shorter distances, the animals may be transported via road by foot. For distances over 10 - 15 kms, the animals shall be
given rest for sometime and drinking water shall be provided.

Railway transport   (Click-Image)

 The average space provided per cattle in railway wagon or vehicle shall not be less than 2 square meters.

 An ordinary goods wagon shall carry not more than ten adult cattle or fifteen calves on broad gauge, not more than six 
adult cattle or ten calves on meter gauge, or not more than four adult cattle or six calves on narrow gauge railway 
compartment/wagon.

 Every wagon carrying cattle shall have at least one attendant.

 Animals are arranged parallel to rail facing each other.

 Provide proper bedding, feed and water.

 Cattle in milk must be milked twice a day and calves should be given sufficient milk.

 The cattle wagon shall not be attached immediately after the steam engines instead should be attached in the middle of the
train.

 No hurricane lamps without chimney shall be carried in the wagon. Cooking shall not be allowed in the wagons.

 Cattle in advance pregnancy shall not be mixed with young cattle to avoid being stamped during transportation.

Transport in trucks

 In a truck the numbers of animals to be carried are calculated based on the size, space requirement for animal and load 
bearing capacity of the vehicle.

 Normally six cattle can be transported in a truck.

 As far as possible animals must be transported during night hours.

 Truck should have non slippery floor bedding material such as coir, straw may be provided.

 The cattle are arranged in two rows facing the direction of movement.

 Breast bars (1.5 meters) may be provided in between the rows.

 The speed of the truck shall not exceed 40 km per hour.

Sea and  air transport

  In exceptional cases, where ever neccessary, the animals may be transported by ship or shall be air lifted.

The above stated points also suit the methods of transportation of buffaloes.

http://www.elearnvet.net/moodle/file.php/53/Schematic_diagram_-_Meat/Railway_wagon_-cattle.jpg


TRANSPORT OF SHEEP/GOATS

Transport of sheep / goats

 The Indian Standard Code For Transport Of Livestock- Part-II

 Transport Of Sheep And Goats By Rail Or Road( IS :4157 ,Part III)-1983

 Besides the common points mentioned above for the transport of cattle, the space requirement of sheep / goats varies.

Loading

 Suitable ramps shall be provided for loading and unloading animals.

 The ramp should be at least 0.75 m in width with a raised side at least 0.75 m high.

 The floor of the ramp shall have cleats at about 15 cm interval so that animals do not slip as they climb or descend.

 The slop of the ramp should be 20o, and any case not more than 30o.

 In a truck about 30 sheep/ goats can be transported while in a railway wagon (size 21.1 sq. meters) about 100 small 
animals can be transported.

 Partitions may be provided at every 2-3 meter across the width, to prevent the crowding and trapping of sheep and goats.

 Goods vehicles of capacity of 5 tons, which are generally used for transporting animals, shall carry not more than 40 - 
sheep or goats.

 Animals must be protected from injury and unnecessary suffering while being loaded and unloaded.

 General precautions like adequate stocking density, ventilation, intermittent rest during long travel, feeding, watering 
must be taken during transport.

 Mortality during or after transport is generally due to careless transport, fetal injuries, suffocation, heavy feeding before 
journey, overstress, un-favourable weather condition.

 Space requirement for sheep and goats in a truck/ railway wagon

Approximate mass of 
animals (kg)

space requirement/animal (sq.m)

wooled shorn

Up to 20 0.18 0.16

21-25 0.20 0.18

26-30 0.23 0.23

above 30 0.28 0.26

TRANSPORT OF PIGS

 The Indian Standard Code For Transport Of Livestock - Part-II



 Transport Of Pig By Rail Or Road ( IS :5236-1982 )

 While loading and unloading the ramp should be kept clean to avoid slipping.

 The minimum floor space required for a weaner, young pig, adult and sow with litter for road travel shall be 0.3, 0.45,0.60
and 1.2 square meters.

 For journey, exceeding 12 hours, the animals shall preferably be transported by railway. Loading shall be done in the 
evening.

 Space requirement for pigs in a railway wagon.

Type of 
animal

Broad gauge Meter gauge Narrow 
gauge

Area of 
wagon less 
than 21.1 
sq.m.

Area of 
wagon more 
than 21.1 
sq.m.

Area of 
wagon less 
than 12.5 
sq.m.

Area of 
wagon more 
than 12.5 
sq.m.

Weaner 70 100 50 60 40

Young 
pigs

50 60 25 40 25

Adult 35 50 20 35 20

Sows 
with 
litter

18 20 10 14 10

TRANSPORTATION OF POULTRY

TRANSPORT OF POULTRY BY RAIL, ROAD AND AIR  

 The container shall be properly cleaned and sterilised before the poultry is placed in them

 Poultry shall not be exposed to the sunlight, rain and direct blast of air during transport.

 Poultry shall not be transported when the temperature exceeds 25 degree Celsius or when the temperature falls below 15 
degree Celsius. - In transport of day old chicks and poultry by rail, road and air

o Chicks and poults shall be packed and dispatched immediately after hatching and shall not be stored in boxes 
for any length of time before dispatch.

o Note : In the said transport endeavour shall be made by the consignor or his agent so that consignments shall 
arrive at destination within the shortest possible time after being taken out of the incubator. Seventy two hours 
shall normally be regarded as the maximum period to be taken trom incubator to brooder in winter and 48 
hours in summer

o Chicks or poults shall not be fed or watered before and during transportation.

o Every effort shall be made to ensure that chicks and poults arrive as quickly as possible at the dispatching site



o Personal attention shall be given by the consignor or the forwarding agent to ensure that all consignments are 
kept out of direct sunlight, rain and heat;

o Care shall be taken to carry the boxes in a level position so that chicks are not in danger of falling over on to 
their backs an' 11 The putting up of other merchandise over and around chick boxes shall be avoided.

 Containers used to transport poultry shall be make of such material which shall not collapse or crumble and they shall be 
well ventilated and designed to protect the health of poultry by giving it adequate space and safety.

 The containers shall be so designed as to render impossible for birds to crowd into the corners during transportation, and 
to avoid the danger of boxes being stocked so close together as to interfere with ventilation.

 All the containers shall be clearly labelled showing the name, address and telephone number of the consignor and the 
consignee.

 The minimum floor space per bird and the dimension of the containers for transporting poultry shall be a specified in the 
Table below, namely :

Minimum Demension   S.No. Kind of Poultry

Floor space 
cm2

Length 
cm

Width 
cm

Height 
cm

Number in a
container

i. Month old 
chickens

75 60 30 18 24

ii. Three month old 
chickens

230 55 50 35 12

iii. Adult sock 
(excluding geese 
and turkeys)

480 115 50 45 12

iv. Geese and 
turkeys

900 120 75 75 10 youngs

1300 75 35 75 2 growing

1900 55 35 75 1 grown up

v. Chicks - 60 45 12 80

vi. Poult - 60 45 12 60

 Special requirement of containers for chicks and poults - In transport of poultry by road, rail or air �



o wire mesh or a net of any material shall not be used as a bottom for the containers.

o the container shall be properly secured to avoid pilferage

o the following instruction shall be printed on a label and fixed to the lid or printed directly on sides, namely 
"Care in Transit".

o the consignee shall be informed about the train, transport or flight number and its time of arrival well in 
advance

o poultry shall not be transported continuously for more than 6 hours and whole batch shall be inspected at every 
6 hours interval.

o the transportation shall not remain stationary for more than 30 min and during this period, it shall be parked in 
shade and arrangements shall be made for feeding and watering

o all precautions against fire shall be taken and provision of fire extinguishers in transport shall be provided.

 Definition- In this Chapter unless the context otherwise requires, "Poultry" includes day old chicks and turkey poults, 
chickens, quails, guinea fowls, ducks, geese and turkeys.  

 General requirement - In transport of poultry by rail, road or air -

 Dayold chicks and turkey poults

 Poultry other than dayold chicks and turkey poults 

 In transport of poultry other than day old chicks and turkey poult by rail, road or air

o the poultry to be transported shall be healthy and in good condition and shall be examined and certified by a 
veterinary doctor for freedom from infectious diseases and fitness to undertake the journey.

o poultry transported in the same container shall be of the same species and of the same age group

o poultry shall be properly fed and watered before it is placed in containers for transportation and extra feed and 
water shall be provided in suitable troughs fixed in the containers.

o arrangements shall be made for watering and feeding during transportation and during hot weather, watering 
shall be ensured every six hours;

o male stock shall not be transported with female stock in the same container

 Road Travel - In transport of poultry by road the container shall not be placed one on the top of the other and shall be 
covered properly in order to provide light, ventilation and to protect from rain, heat and cold air.

 Rail Travel - In transport of poultry by rail - 

o in case the journey is for more than twelve hours, an attendant shall accompany the consignment:

o poultry shall not be exposed to rain or direct blast of air;

o as far as possible poultry shall be transported in wagons having adequate facilities for ventilation and no other 
merchandise which may result in mortality of birds shall be loaded in the same wagon;

 Air travel - In transport of poultry by air or for international transport the containers carrying poultry shall be kept in 
pressurised compartments with regulated temperature and the container shall preferably be kept near the door and shall 
be unloaded immediately on arrival.



 Containers for transportation - In transport of poultry by rail, road or air -  

 Poultry farming is the practice of raising domesticated birds such as chickens, turkeys, ducks, and geese, as a subcategory 
of animal husbandry, for the purpose of farming meat or eggs for food.

 Chickens farmed for meat are called broilers, whilst those farmed for eggs are called egg-laying hens. In total, the UK 
alone consumes over 29 million eggs per day. Some hens can produce over 300 eggs a year. Chickens will naturally live for
6 or more years. After 12 months, the hen’s productivity will start to decline. This is when most commercial laying hens or 
spent hens are slaughtered.

 The majority of poultry are raised using intensive farming techniques. According to the Worldwatch Institute, 74 percent 
of the world's poultry meat, and 68 percent of eggs are produced this way. One alternative to intensive poultry farming is 
free range farming.

 Friction between these two main methods has led to long term issues of ethical consumerism. Opponents of intensive 
farming argue that it harms the environment and creates health risks, as well as abusing the animals themselves. 
Advocates of intensive farming say that their highly efficient systems save land and food resources due to increased 
productivity, stating that the animals are looked after in state-of-the-art environmentally controlled facilities. A few 
countries have banned cage system housing. Consumers can still purchase lower cost eggs from other countries' intensive 
poultry farms.

 Poultry are transported through various vehicles meant for their transport. But in India, 70% 0f the poultry are 
transported to killing fields through improper ways of transport, including two wheelers, small jeeps and trucks without 
poultry cages, etc.,. Proper ways of transport of poultry to slaughter premises are being advocated these days to ensure 
welfare of poultry/bird. Currently, poultry are transported through caged vehicles. (Click here-photograph)

TRANSPORT LOSSES

 The transport losses are

o Bruises, lacerations, broken bones, injuries, skin damages etc.

o Loss in body weight ( shrinkage).

o Changes in eating quality of meat such as DFD, PSE (Click here-Animation) ,PSS (Click here-Animation), two 
tonning.

o Cross infection / flare-up infections such as salmonella, shipping fever, transport tetany.

Loss of weight during transport / shrinkage 

 All animals transported to slaughter will suffer some loss of liveweight during the journey.

 This loss is greater than that which would be lost solely by fasting for a similar period and is due mainly to a loss of water 
by sweating and respiration, and waste materials in the urine and faeces. The factors affecting this loss are bodily 
condition, season and journey time.

 Pigs will lose 2.2-5.4 kg of their liveweight during 24 hours transport.

 Sheep lose 0.9-1.8 kg if kept in a lairage for 24 hours and up to 3.6 kg during transport.

 A calf of 149.6 kg liveweight loses 4 kg during its first day of travel and 1.8 kg on the second day; a bullock weighing 610 kg
will lose 30-40 kg during the first day of travel but only 5-6 kg on subsequent days. Studies indicate that it takes 5 days for 
cattle to recover this loss.
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 Studies in New Zealand indicate that in lambs the loss in carcase weight over the first 24 hours in transit is small. 
However, if the period without food extends beyond 24 hours, the loss of carcase weight becomes significant, amounting 
to approximately 0.5 kg per animal per day.

 Of much greater importance, though difficult to quantify, is the actual loss of flesh during transport.

 With bacon pigs, the loss in actual carcass weight is about 0.9 kg for every day of their journey, and it is probable that both
muscular and fatty tissues are affected, with an abnormal loss of water from the muscular tissues.

 The effect of overexertion, excitement and strange surroundings on pigs during transit may also cause a loss of 6-7% in the
weight of the liver.

 The amount of weight loss in pigs is increased with an increase in temperature and decrease in relative humidity.

 When Large White pigs were sprayed with fine sprays of cold water in an uncovered lorry, which travelled 80 km, the 
weight loss was reduced by 50%.

 Pigs also lose weight when transported during very cold weather.

 Relative humidity and temperature also appear to be involved in the development of DFD (dark, firm and dry) meat in 
cattle.

 In the United States cattle transported by rail are stated to lose 1.48% of carcase weight on journeys of up to 161 km and 
2.1 % on journeys of 402-482 km.

 In relation to weight loss suffered during transit, it is possible in many cases to restore some, if not all, of this loss with 
adequate rest.

Transport mortality

 Death during transport, although objective, is, however, a measurement indicating a severe level of distress in transit.

 Deaths occur in all classes of livestock during transportation, although in most countries the incidence is less than 0.5%.

 Extremes of temperature, especially heat, can be responsible for many losses in livestock, particularly pigs.

 More animals die when it is hotter, particularly above 16°C (Allen and Smith, 1974), and when animals are left in a 
stationary vehicle.

 It has been noted that in summer, pigs transported in the early morning fare better than those transported in the 
afternoon.

 Stress-susceptible strains are much more likely to die and differences in genotype explain much of the variation in 
mortality recorded in different European countries.

 Selection against the halothane gene in Swedish Landrace and Large White breeds was associated with a reduction in 
mortality in transport and lairage from 0.22% in 1982 to 0.08% in 1987.

 The National Livestock Safety Committee of the US Livestock Conservation Inc. has developed a livestock weather safety 
index chart, which, in relation to current temperature and relative humidity, indicates in hot weather how safe stock in 
transit may be.

 The post-mortem findings in pigs which have died in transit are usually those of acute cardiac dilation and acute 
pulmonary hyperaemia.

 The left ventricle of the heart is no longer conical but more oval while the papillary muscles and muscular ridges, normally
apparent on the endocardium as prominent projections, are much flattened. Pericardial fluid is increased and there is, in 
severe cases, diffuse skeletal muscle degeneration.

 The lungs are heavy and firmer than normal, finger impressions remain on palpation, and a frothy fluid oozes from the cut
surface.



 Acute passive hyperaemia of the liver and spleen may be observed.

STRESS

 The animals is said to be in stress if it is required to make abnormal or extreme adjustments in it’s physiology or behaviour
in order to cope with adverse aspects of it’s environment and management.

 Selye (1974) defined Stress as a non-specific response in an animal attempting to resist or adapt to maintain homeostasis 
i.e. the tendency for the internal environment of the body to be maintained in constant equilibrium.

 The factors responsible for stress are referred as “Stressors”.

 Stressors can be sound, long journey, un-favourable weather condition, heat, temperature, humidity, cold, fear and social 
stress etc.

 Poultry/ pigs are more susceptible to stress than ruminants.

 Reaction of an animal to the stress can be:

 Alarm reaction or emergency reaction

 General adaptation syndrome

 Both are commonly referred as “fight –or-flight syndrome’.

 Alarm reaction: - it is a result of sudden adverse stimuli

 There is increased activity of sympathetic nervous system supplying to involuntary muscles, secretary gland and heart.

 This leads to outpouring of catacholamines, nor adrenaline and adrenaline by adrenaline gland.

 There is increased heart rate, respiration rate, increased force of contraction, constriction of peripheral blood vessels, 
increased blood pressure, dilatation of bronchi, cessation of digestion and mobilisation of liver glycogen with increase in 
blood sugar.

 General adaptation syndrome: - It is long lasting and in response to long duration stimuli.

 The anterior pituitary secretes ACTH; there is a release of cortico-steroids. This has long time effect on protein, 
carbohydrate and fat metabolism.

 Amino acids are converted in to glycogen and deposited in liver. Fat is mobilised from fat depots to the liver and ketone 
bodies are produced.

 Other changes include hypertrophy of adrenal glands with reduction in its ascorbic acid and cholesterol stores.

 There is eosinopenia, lymphopenia, and polynucleosis. Over all there is an increased susceptibility to the disease.

 There is reduced growth rate in young animals and loss of body weight in adults.

CHANGES IN EATING QUALITY OF MEAT DUE TO STRESS

 Changes in eating quality of meat due to stress is,



 Stress during transport is reflected in weight loss and poor meat quality and conditions like Dark, Firm and Dry (DFD) in 
beef (click here - photogrph)( and Pale, Soft and Exudative (PSE) in pork (Click here -Photograph).

 Weight loss can be regained to some extent by resting, watering and proper feeding after transport.

PSE DFD

P: Pale due to Myoglobin 
denaturation
S: soft due to breaking of 
tropomyosin 
E: Exudative due to low pH, Water 
Holding Capacity

D: Dark due to low refractive index ( partial 
conversion of Mb in to Oxy Mb. 
F: Firm due to high pH 
D: Dry due to more water binding, muscle 
fibres tightly packed

Generally in pigs Generally seen in beef cattle.

Due to acute stress prior slaughter Prolonged stress

Rigor pattern : Short delay short 
onset

Short delay, long onset.

Fast drop in pH to 5.3 Very slow drop in Ph from 6.8 to 6.2

Poor eating quality Fit for consumption but low in colour and 
flavour. Low keeping quality due to high 
pH, which favours bacterial growth.

 Porcine Stress Syndrome (PSS) this is a fetal hyperthermia relatively common in Pietrain and Landrace.

 PSS is also referred as fatal syncope, herztod., shock heart failure syndrome.

 The condition is characterized by sudden death, preceded by elevated temperature, skin blanching, erythema and 
dyspnoea in fat pigs which have been subjected to stress.

 Post-mortem examination shows diffuse and severe degeneration of skeletal muscles with excessive pericardial fluids.

 The halothane test is generally done on pigs between 3-11 weeks to determine their susceptibility to PSS. There may be 
mortality over 8% in positive reactors.

 Halothane sensitive pigs are more susceptible to PSE. This is because of Halothane gene present in pigs as the double 
recessive genotype which confers susceptibility to the common anesthetic gas halothane.

 Susceptible pigs, referred to as halothane positive, exhibit a characteristic response when they breath the gas through a 
face mask.

 Their limbs become extended and rigid and they develop a raised body temperature or hyperthermia.

Two-toning

http://www.elearnvet.net/moodle/file.php/53/Photos-Meat/DFD.jpg
http://www.elearnvet.net/moodle/file.php/53/Photos-Meat/DFD.jpg
http://www.elearnvet.net/moodle/file.php/53/Photos-Meat/PSE.jpg


 Because of different types of muscle fibres such as red and white and their relative susceptibility to PSE and DFD, there 
could be both dark and pale coloured areas in the same muscle.

 This is referred as Tow–toning. Red fibres are more prone to PSE than white fibres. This is mostly seen in Ham region of 
pig.

How to reduce the incidence of PSE and DFD

 Handle the animals gently

 Provide proper ramps for loading and unloading

 Maintain the social groups of the livestock.

 Avoid mixing of the livestock within 24-48 hours before slaughter.

 Lairage pens and race arrangements should allow for easy movement of stock.

 Water should be provided at all the times in the lairage and food when necessary.

 Give proper rest prior slaughter (cattle-24 hours, pig 12 hours poultry 1-4 hours).

 Feeding of electrolytes / sugar in lairage also helps in replenishing glycogen levels.

 The use of sticks or electric goads should be avoided.

 Aggressive animals should be separated in lairage.

 Use of overhead thin water spray in pigs has been shown to reduce PSE due to cooling effect.

PATHOLOGICAL CONDITIONS ASSOCIATED WITH TRANSPORT
OF FOOD ANIMALS

 Disease conditions induced by transport are

o Transit or shipping fever - It is a catarrhal and often fatal disease which chiefly affects store cattle in poor 
condition that have become fatigued by a long journey by rail or sea without sufficient food, particularly during 
the cooler months.

o The disease probably consists of a number of related conditions of the respiratory tract in which viruses and 
bacteria play important roles.

o Current theories suggest that various biotypes of Pasteurella haemolytica are the final cause of the pneumonia 
but that other pathogens such as viruses and mycoplasma may act synergistically to allow the bacteria to 
become pathogenic.

o The clinical signs are of an acute, toxaemic bronchopneumonia with a high fever, and a good response to 
treatment in the early stages. Depression and anorexia are common.

o Postmortem lesions are those of consolidated lungs with accumulation of serofibrinous exudate in the 
interlobular spaces.

o A catarrhal bronchitis and bronchiolitis and a serofibrinous pleurisy are usually present and may be 
accompanied by a fibrinous pericarditis.

o The bronchi may contain fibrin, mucus, blood clots and pus. In chronic cases there are residual lesions of 
bronchopneumonia with overlying pleural adhesions.



o Transit tetany (Click here-Animation) - It occurs under similar circumstances, almost invariably in cows, 
particularly those in advanced pregnancy and in the warmer months of the year.

o The disease has also been reported in pregnant ewes and associated with hypocalcaemia and in feedlot lambs.

o The disease bears a resemblance to milk fever and affected animals usually respond to calcium therapy. There 
are no specific postmortem lesions.

o Salmonellosis in young animals, especially calves and lambs, may be precipitated by transport stress, and 
compounded by lack of food and water and by chilling.

o The transportation of young calves from one part of the country to another, exhaustion, dietary changes and 
chilling on the journey may increase their susceptibility to infection and allow a latent Salmonella infection to 
assume an acute and septicaemic form.

o Other predisposing factors include intensive rearing and finishing systems, poor cleansing and disinfection of 
transport vehicles, and poor vehicle design.

o It has been found that there is a marked increase in the excretion of salmonellae by pigs and poultry after 
transport, which is attributed to the rapid passage of faecal matter in response to transport stress and to 
weakening of the defence mechanisms of the animals.

o The increase in the numbers of salmonellae isolated with the distance from farm to slaughterhall floor is 
occasioned by a combination of stress, lack of hygiene and crowding in vehicles, markets and lairages.

o The transport of animals, therefore, has an important connection with public as well as animal health.

AIM AND OBJECTIVES

 Responsibilities of the Veterinarian are many towards safeguarding public health, such as to maintain healthy livestock, 
participate in food inspection and public health work for the production of clean, wholesome and hygienic animal 
products including meat for the welfare of human society.

 As the animal rearing has become more and more organized, the responsibilities of Veterinarians have increased many 
folds.

 There is a greater public awareness regarding livestock economics and role of veterinary public health is improving the 
quality of animal products.

 “Health is state of complete physical, mental and social well being and not merely the absence of disease of infirmity”- 
World Health Organization Chronicle 1978.

 One of the important tasks today while imparting education in Veterinary Public Health and Epidemiology is to train 
Veterinarian to apply their knowledge and skills for promoting the welfare of animals and human communities.

ROLE OF VETERINARY PUBLIC HEALTH (VETERINARAIN) 
PERSONNEL IN MODERN SOCIETY

 Proper ante mortem and post mortem inspection of food animals.

 Reporting diseases detected to the disease controlling authorities.

 Organize training programs for butchers in slaughter and dressing of animals, educating workers in hygienic precautions 
in meat processing plants.

http://www.elearnvet.net/moodle/file.php/53/Animation_-_Meat/Pasteurellosis.swf


 Increase awareness of hygiene amongst public.

 Work in coordination with human health workers and administrative officers especially in controlling zoonotic diseases.

 Ensure proper and safe disposal of waste from slaughterhouse and meat processing plants.

 Efficient by-products utilisation to reduce environmental pollution and ensure better return to the producer.

GENERAL PRINCIPLES AND OBJECTIVES OF MEAT 
INSPECTION

General principles and objectives of meat inspection

 General principle of meat inspection is a detailed ante-mortem and post-mortem examination of the live animals and their
carcasses using technical knowledge and within the framework of law, Meat Food Products Order (MFPO-1973).

The Food Safety And Standards Bill, 2005

 A bill to bring about a single statute relating to food and to lay down science based standards for articles of food and 
regulate their manufacture, import, export, storage, distribution and sale, to ensure availability of safe and wholesome 
food for human consumption (including other matters relating thereto) and to establish in that behalf Food Safety and 
Standards Authority of India and for matters connected therewith or incidental thereto.

 A proper meat inspection service consists of a veterinary examination of the live animals or bird, an examination of the 
carcass and as and when necessary, laboratory tests (Pathological, Microbiological and Chemical) on body tissues and 
fluids.

 All meat inspection regulations specify the need for an examination of the live animal / bird.

 Where this is not performed, the situation can neither be regarded as an adequate protection of the public health nor can 
any contribution be made in the promotion of animal health.

 Inspection of meat is done to protect the consumer against infections, toxins and other hazards of zoonotic importance.

 Meat inspection must be carried out by a trained vet working as meat inspector and in guidance with the procedures laid 
in the law – MFPO (1973).

 It involves both the ante and post mortem inspections.

 Ante mortem inspection is the inspection of live animals either at the farm (Poultry/Pigs) or in the slaughter house within 
24 hrs of unloading and may be repeated before slaughter if the delay is more than 2-3 days after unloading.

ELEMENTS OF MEAT INSPECTION

 Ante- mortem Examination

 Post-mortem Examination

 Re-inspection

 Labeling

 Condemnation and Destruction of unfit materials.



 Sanitation

Ante-mortem Inspection At farm and at slaughter House

Post-mortem Inspection Post- mortem inspection of head, viscera, lymph nodes and 
carcass

Re-inspection Re-inspection of suspect carcasses, condemned meat, and 
by -products.

Labeling Site / size / type / material of the label, labels such as fit or 
unfit for consumption. There should be batch correct 
labeling

Condemnation Destruction of unfit material

Sanitation Environmental Sanitation 
Personal Cleanliness 
Equipment Sanitation

FOOD ANIMALS

 Meat is normally regarded as the edible parts (muscle & offal) of the food animals, which consume mainly grass and other 
arable crops.

 Cattle, sheep, goat, pigs, horse, deer, reindeer, buffaloes (Indian water buffalo also known as ARNA) , musk, oxen, moose 
(deer), caribou (large deer), yak, camel, alpaca, llama, guanaco (forest bird), vicuna (large ruminant like llama), seal 
(marine aquatic mammal) and polar bear.

 In addition poultry, rabbits, guinea pigs, capybara (semi aquatic vegetarian rodent used as food animal in South America),
various game animals and other birds, fishes, kangaroos.

 The categories of food animals can be those permitted by the law and defined under the law or those, which are not 
defined under the law but consumed by the local people as an age-old tradition. There is also a geographical and religious 
aspect in food animals.

 Horseflesh is consumed in Belgium, Holland, Denmark and Germany.

 Dog flesh is consumed in northeastern states of India.

 Muslims do not eat pork, or Hindus do not eat beef. 

 Recognized Numbers of Animal and poultry breeds in India are, 

Cattle Buffalo Sheep Goats Pig Poultry

20 7 42 20 3 18

ANIMAL POPULATION AND MEAT PRODUCTION IN INDIA 
(FAO 2004)



S.No Species Population (million heads) Meat production (MT)

India World % world India World % world

1 Buffalo 97.7 172.72 56.57 1.48 3.17 46.69

2 Cattle 185.5 1334.50 13.90 1.48 58.70 2.52

3 Sheep 62.5 1038.76 6.02 0.239 7.89 3.03

4 Goat 120.0 780.10 15.38 0.475 4.21 11.28

5 Pig 14.30 951.77 1.50 0.497 100.39 0.50

6 Poultry 425.0 16194.92 2.62 1.715 78.22 2.19

7 Total 905.0 20472.77 4.42 5.89 252.58 2.33

PERCENTAGE SHARE IN TOTAL MEAT PRODUCTION (FAO 
2004)

S.No Species % share in total meat production

India World

1 Buffalo 25.17 2.52

2 Cattle 25.17 46.69

3 Sheep 4.08 3.03

4 Goat 8.0 11.28

5 Pig 8.5 0.50

6 Poultry 2.19 29.08

PRODUCTION OF VARIOUS MEATS IN INDIA DURING THE 
YEAR 2009 (FAO, 2009)

S.No. Species/Meat India
(in MT)

World
(in MT)

India’s % share in
world production

1 Cattle meat 886 61838 1.433

2 Sheep&Goat meat 719 13048 5.510

3 Pig meat 481 106069 0.453

4 Chicken meat 680 79596 0.854



5 Buffalo meat 1427.47 * -- 47.05*

*Source-APEDA,India.

 Total cost of Meat Import by India during the year 2008 – Rs. 3.492 crores 
(FAO,2008)

 Total cost of Meat Export by India during the year 2008 - Rs. 5567.373 
crores(FAO,2008)

 Total quantity of buffalo meat exported by India during the year 2009-10 – 
4,95,119.7 MT(APEDA,India)

 Total quantity of sheep&goat meat exported by India during the year 2009-10
– 52,868 MT(APEDA,India)

 Total quantity of Poultry meat products exported by India during the year 
2009-10 – 1016783.09 MT(APEDA,India)

 Total quantity of Processed meat exported by India during the year 2009-10 
– 716.2 MT(APEDA,India)

LIVESTOCK POPULATION IN TAMIL NADU (FAO YEAR 
BOOK 2000)

Species Tamil Nadu (Lakhs)

Cattle 96.02

Buffaloes 30.00

Sheep 55.38

Goats 53.93

Pigs 01.99

Chicken 281.27

PER CAPTIA CONSUMPTION OF MEAT AND EGG IN INDIA

Non-veg population 70 %

Urban 74 %

Rural 65 %



Upper income 58%

self-employed 59%

skilled workers 72%

Semi-skilled 83%

unskilled 86%

Meat 4 kgs/annum

Poultry meat 1.7 kg/annum

Eggs 40 Nos./annum

 ICMR recommendation for egg consumption(for Indians)   - 180 eggs/annum.

 ICMR recommendation for meat consumption(for Indians)- 10.95 kg./annum.   

SPECIESWISE MEAT CONSUMPTION IN INDIA

 Chicken has established itself as the meat of choice in the majority of Indian homes, while 75% of the Indian population 
live in the villages and 25% in urban areas, of which about 10% live in 25 cities and large towns- a potential markets of 95 
million persons.

Fish 51%

Beef 29%

Mutton / chevon 8%

Pork 6%

Poultry 6%

 SLAUGHTER RATE OF DIFFERENT SPECIES OF FOOD 
ANIMALS IN INDIA

Species Slaughter %

Cattle 6.50

Buffalo 11.05

Goat 39.83

Sheep 31.78

Pig 97.08
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CATTLE AND BUFFALO

Cattle and Buffalo

 In developed countries, cattle are reared exclusively for beef purposes which is not so in India.

 We have 27 breeds of cattle and buffaloes. Exotic beef breeds are Hereford, Aberdeen – Angus, Charolais, and Shorthorn.

 Indian cattle breeds are Kangayam, Khillar, Ongol, Haryana, Tharparkar, Gir, Kankrej etc. while buffalo breeds are Surti, 
Nagpuri, Pandharpuri, Mehsana, and Murrah.

 Systems of beef production vary from almost range conditions to semi-intensive and intensive units.

 Cattle are generally slaughtered between 15 to 24 months of age.

 In barley-beef system calves are reared early and fed concentrates ad lib to slaughter at 11 months of age and 400 kg, with 
overall Feed conversion ratio (FCR) of 5.5.

 Calves range from the bobby calves slaughtered within a few days of birth to specially fed veal calves producing carcass of 
115 – 135 kgs at slaughter.

 The typical bobby calf not only has a low muscle / bone ratio and the carcass is also very edematous, rendering it of little 
value from consumer standpoint.

 In Europe bulls are reared in intensive feedlot systems based on maize silage, and also in grass-finishing systems with 
slaughter age of 24-30 months.

 The main breeds are Simmentals and Friesians. 

Growth promoters

 Growth promoters are the agents used in animals either as feed supplement of body implants, to achieve higher muscle 
growth. The growth promoters can be,

 Hormones such as Zeranol, Trenbolone, Oestradiol, Progesterone and Testosterone, which have an anabolic, effect.

 The main purpose of using growth compounds is to replace the metabolic growth action, lost at castration.

 They divert the body energy for protein synthesis, thereby good muscle growth. 

Probiotics

 These are the benign ( not harmful) bacteria, which are fed to animals at one or two stages in their development.

 Probiotics have beneficial effect on feed conversion efficiency, enable earlier slaughter of healthy animals.

 Unlike antibiotics, which often kill useful intestinal microbes and create undesirable residues, probiotics are natural 
products without any side effects.

 Beta-agonists (b -adrenergic blocking agents) these are drugs normally used in human medicine (some times in small 
animals practice) to block the effect of adrenaline (epinephrine) and nor-adrenaline (nor-epinephrine) in peripheral 
vascular disease, cardiac arrhythmia and hypertension.



 Such compounds (propanolol, chlorpromazine, acepromazine) have been used alleged to be misused in animals to 
produce lean meat.

 While approved for therapeutic purposes they are not authorised as growth promoters. 

Antimicrobials

 Antibiotic is a chemical substance; produced wholly or partly by microorganisms (usually fungus or bacterium) which has 
the capacity to inhibit the growth of or to kill bacteria.

 Antibiotics are either fed to the animals, or injected.

 Antibiotics in therapeutic doses control disease, however when used over long time promotes growth.

 They are used in young animals and in adult they may alter rumen microflora and reduce feed conversion efficiency.

 Commonly used antibiotics are penicillin, chloramphenicol, tetracycline, tyrosine, sulfonamides, and nitrofurazolidone. 

Definitions

Bull Un-castrated male bovine

Heifer A female up to its first calf.

Cow A female, which has had one or more calves.

Steer or Bullock A castrated male(usually castrated at 6 – 12 months old)

Stag A male bovine castrated late in life and therefore presenting a 
more masculine conformation than the bullock.

She buffalo A female, which has had one or more buffalo calves.

SHEEP

 Sheep meat is called mutton.

Indian breed hairy and wool type

Hairy Madras red, Mandya, Mecheri, Ramnad white, Kilakarsal

Wool Deccani, Nilgiri, Bellary, Jakhrana

Foreign 
Breed

Mostly wool type such as Merino, Dorset, Suffolk, Awasi, and 
Ramboulleit.

Definitions

Lamb A sheep from birth to weaning time ( 3 months )
Butchers definition includes Sheep from birth to shearing time (up to 13 
months)



Tup / ram The un-castrated male

Hog / 
wether

the castrated male sheep (usually at 3 week to 3 month old)

Gimmer A female, which has not yet borne lamb.

Ewe A female which has borne lambs

Cast Ewe One, which has been removed from the breeding stock.

PIG

 There are about 300 breeds of pigs in the world.

 The importance of Asiatic breeds of pigs is shown in the use of Chinese and south-east Asian pigs in the early development
of European and American breeds e.g., Poland China.

 Principle breeds are large white Yorkshire, British Landrace, Welsh, British Saddle back, Hampshire, Pietrain, Duroc, 
Lacambe, American Yorkshire and Poland China. Pietrain is famous for its lean meat.

 In India the pig breeds identified are Pigmy hog (Himalayan region), Blyth (Andaman), Ankamali (Southern India) and 
Ghori (North East India)

Classes Live wt. 
(kg)

Head wt. 
(kg)

Dressing 
(%)

Pork Pigs 54 - 63
(14-18 wk)

39 - 45 70 - 72

Cutter Pigs 45 - 63
(18-24 wk)

63 - 82 72 - 85

Bacon Pigs 84 - 93
(22-28 wk)

61 - 70 75

Heavy Hogs 110 - 114 
(26-34 wk)

75 - 88 70 - 80

Definitions

 Pig meat is called pork.

Boar The un-castrated male

Hog The castrated male (usually at 6-8 week of age)

Stag A male pig castrated late in life to facilitate fattening

Rig A male pig with one un-descended testicle

Gilt A female which has not had a litter (also known as clear pig)



Sow A female, which has had a litter.

GOAT

 Principle goat producing countries of the World are India, China, Pakistan, Nigeria, Somalia, Ethiopia, Sudan, Iran, 
Turkey, Indonesia, Bangladesh and Mexico.

 The goat meat is referred as Chevon.

 Important goat breeds are Swiss, Alpine, Toggenburg, Nubian, Boer, Angora, Cashmere, Jamunapuri, Beetal, Barbari, 
Sirohi, Sangamneri, Osmonabadi, Salem black, etc.,

Definitions

Kid Birth to weaning

Young Goat Weaning to one year of age

Gimmer A female goat up to its first kid

Doe A female, which has borne kids

Buck The un-castrated male

POULTRY

 China tops the poultry producing countries in the world.

 Major part of the poultry industry consists of domestic fowls, turkey, ducks, geese, guinea fowl, quails and ostrich.

 Andhra Pradesh tops the poultry producing state in India.

 Major poultry breeds in India are Aseel, Chittagong, Kadaknath, Busra, Giriraja and Vanaraja.

 The major foreign breeds reared in India are White leghorn, Rhode Island red, Babcock and wencob.

Definitions

 Broilers: Slaughtered up to 63 days at live weight of up to 1.8kg or more

 Capons: Castrated male birds, usually larger than broilers, with live weight of 3kg and upward.

 Poussins: Milk chickens usually weigh about 0.25 - 0.5 kg.

 Hens: Birds at the end of their laying life weighing over 3kg.

RABBITS

 There are about 40 breeds of rabbits used for commercial production.



 Rabbit producing countries are New Zealand, UK, Germany, France, and Russia.

 Breeds - New Zealand White, Soviet Chinchilla, Grey Giant and White Giant.

 Rabbit meat is low in fat (3.8%) and high in protein and low in cholesterol (50 mg in 1 kg) compared favorably with 
chicken.

Definitions

Buck Un-castrated male rabbit

Doe a female that has borne kits

Kit young rabbits or bunnies

Litter group of kits borne to same mother and in one 
kindling.

SLAUGHTER HOUSE / ABATTOIR

 Slaughterhouse is defined as the place, which is licensed by local authority for slaughter of animals intended for human 
consumption. Slaughterhouse is also referred as an abattoir.

 The word abattoir is derived from French language meaning a public slaughterhouse.

 In Argentina slaughterhouses are known as Frigorificos meaning meat factories.

 The purpose of an abattoir is to produce hygienically prepared meat by the humane handling of the animals concerned 
using hygienic techniques for slaughtering and dressing aided by a strict division of clean and dirty operations.

 At the same time facilitating that proper meat inspection can be carried out and resulting waste material suitably handled 
to remove any potential danger of meat borne infection reaching the public or contaminating the environment. 

MFPO (1973)

 Government of India, Ministry of Agriculture have issued Meat Food Products Order (1973) for Raw Meat (Chilled or 
Frozen) Grading and Marking Rules (1991) to regularise production of meat and meat products in an hygienic manner 
prescribing various requirements for the benefit of meat producers, processors, marketing personals, consumers and 
administrators.

 The order consists of following titles, subtitles and schedules.

 First schedule

o Form A - application for license / renewal of license under Meat Food Products Order 1973.

o Form B -License under Meat Food Products Order 1973.

o Form C - License under Meat Food Products Order 1973.

 Second schedule – sanitary and other requirements to be compiled with by the licensee.

 Third schedule – Hygienic and other requirements to be compiled by the licensee who also slaughters animals in his 
factory.

 The forth schedule – requirements to be compiled with in regard to packing, marking and labeling containers of most food
product.



BIS (1986)

 Bureau of Indian Standards (1986), earstwhile Indian Standard Institution (1947) has also issued Basic Requirements For 
An Abattoir (IS: 4393-1979, Reaffirmed 1994) (First Revision) .

 Though millions of animals like sheep, goats, pigs and large animals are slaughtered every year in the country, the 
condition of abattoirs where these animals are slaughtered is far from satisfactory.

 These abattoirs have not been constructed on modern lines and they do not fulfill the requirements of hygiene, sanitation, 
and public health and of the prevention of cruelty to animals.

 This standard (ISI) has been formulated to help in improving the present conditions of abattoirs and in guiding the 
construction of new abattoirs on modern lines specially with a view to having greater utilization of slaughterhouse by-
products.

 The ISI standard document covers the typical layout plan, hygienic and sanitary, and basic requirements for an abattoir 
for carrying out slaughter of sheep, goats, pigs and large animals.

PLANNING OF SLAUGHTER HOUSE

 The planning and establishment of a slaughterhouse is a multidisciplinary function, which incorporates the skills of many 
expertise and discipline, particularly those management, meat technologists, veterinary practitioners, engineers, 
architects and builders etc.

 First step in planning an abattoir is to ascertain the ultimate maximum day kill of each class of animal .

 Kind of meat produced and extent of processing (slaughter, product processing, etc.) .

 The proposed disposal and treatment of the edible and inedible by-products.

 In a public slaughterhouse centralisation of slaughter is achieved, better and efficient meat inspection is performed, 
slaughtering and dressing operations are conducted under sanitary conditions and wholesome meat is produced for 
human consumption.

 The types of slaughterhouses

 Local government (municipal ) authority

 Producer co-operative

 Private commercial enterprise 
or

 Modern abattoir (high slaughter rates, use of equipments and machinery, separation between clean and unclean area, 
unidirectional flow of animals/ carcasses).

 Semi-modern slaughter house (lesser slaughter rates, mostly booth system adopted, use of minimum equipment, caters to 
local demand / taluk level).

 Rural slaughter house (village level slaughterhouse, very few animals are slaughtered once or twice a week, bare minimum
facilities).

MANAGEMENT SYSTEMS



 The slaughterhouses operations are carried out either by permanent staff or temporary staff on hire basis.

 Slaughter of food animals is done either in government or private abattoir. In the slaughter houses chain or line system is 
operated for slaughter and dressing of animals, work is carried out while the animals are hanging from a track bar or rail, 
along which they are slowly and continuously pushed by a mechanical conveyor or chain.

 Slaughter men work in a team and the work on each animal is subdivided among them. A definite part of every animal is 
allotted to each person and he must confine his activities to the part assigned to him.

 Every person in the team soon becomes an expert and attains speed in his activities.

 To prevent staleness setting in and resulting in the lowering efficiency, each worker is assigned a new job at regulated 
intervals.

 The co-ordination of the all the people involved from manager to the labour / butcher is very essential for efficient 
working of the slaughterhouse.

 Therefore while constructing slaughter house it must be carefully planned keeping in mind the basic requirements, 
religious sentiments e.g. pig slaughter hall should be separated from beef and mutton and there should be separate lines 
for halal, zatka and humane methods of slaughter.

 The uniform flow of operations, regular maintenance of equipment, personal attention to the staff working is essential in 
achieving higher efficiency.

SITE SELECTION FOR AN ABATTOIR

Location

 The essential considerations to be borne in mind while selecting a site for the construction of a slaughterhouse are:

 Availability of sufficient land for expansion.

 Accessibility by road and rail transport.

 Water facility ( 10000 lit / tonne of dressed carcass weight)

 Continuous supply of electricity.

 Facility for sewage disposal.

The site to be selected should -

 Be located outside the city or town in a place, which will not soon become an abode of habitation.

 Be of such size as to allow for future expansion.

 Be on an elevated plane to facilitate better natural drainage and prevent water stagnation.

 Be in a direction in which wind passes out from dwellings,

 Be accessible from all parts of the city or town.

 Be provided with rail tracks for receipt of animals by railway.

 Be within reach of the highway.



 Have permeable soil.

 Have ample water supply for washing and other purpose.

 Availability of unhindered ventilation and light.

 In general, therefore, urban sites should be avoided; rural and nominated industrial sites are preferred.

LAYOUT OF AN ABATTOIR

Water

 Main water supply should usually provide an ample supply of potable water for carcass washing (Click here-Animation), 
cleaning of equipments, etc., in most parts of the work. In many countries it must pass standard tests.

 Water must be distributed to all parts of the plant under adequate pressure (20 p.s.i.). Hot and cold water are necessary; 
the hot from a central heating system, at not less than 82oC.

 On – site water storage tanks holding at least one day’s consumption are usual.

 The recommended water requirement is 454 liters / day / pig, 272 liters / day / bovine, 45 liters / day /sheep, plus 25% 
extra at a pressure level of 15 psi.

 Bacon factories and meat product preparations may require additional quantity.

 If non-potable water is used for steam production, refrigeration control, it must be carried in separate lines and identified 
as such using  different colours of pipe lines.

Electricity

 Industrial three-phase electricity should be supplied, and a stand- by generator should be installed.

 Central steam boilers may be fueled by oil or gas, which require storage tanks of adequate size.

Area size

 Careful consideration must be given to the size of the site, with allowance for the various buildings and traffic circulation.

 Modern livestock and meat transport vehicles have very large turning circles – 13.7 m for a vehicle about 14.8 m length.

 Completely separate routes for stock and meat vehicles must be provided. Approach roads should be at least 6.0 m wide.

 When the various buildings are considered, it will be realized that a large area is necessary, for establishing a modern large
-scale slaughterhouse.

 Generally, a small abattoir (up to 30000 units / year) will occupy 1-2 acres, a medium plant (50000 + units / year) 2-4 
acres, and a large meat plant handling over 100000 units annually about 4-6 acres.

One Livestock unit = one adult bovine = equivalent to two pigs, or = three calves or five sheep.

Drainage

 Floor slope towards drains should be 1:50. At least one drain should be provided for each 40m2 floor area.

 Drainage valleys under the dressing rail where the blood tends to collect, the gradient should be 1:25. The valleys should 
be 60cm wide.
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 Catch basins for grease recovery and traps and vents on drains must be provided.

 All the drains in the slaughter hall be trapped with 4 mm screens to prevent the possibility of contamination of the effluent
with pieces of nervous tissue greater than 1 g- the possible infective does of BSE.

Overall layout

 There must be an adequate partition between the clean and unclean sections, ideally with completely separate entrances 
and exits for traffic involved.

 If only one entrance is possible, such vehicles must be routed in different directions after entry.

 Lairage accommodation should be sited away from main roads or alternatively screened from them.

 The direction of prevailing winds should be taken into account for the inedible by- products department in relation to 
fresh meat areas.

 It is recommended that inedible rendering is restricted to large factories located outside the meat plant, and all material is 
conveyed to them under approved security conditions.

Building and their Layout

 The slaughterhouse may consist of (a) Main department and (b) Accessory Department.

 Main Department

o This department may have the following areas or sections.

o Lairage

o Reception area

o Stunning area

o Slaughter hall

o Chilling hall

o Hide store

o Manure house

o Detention room

o Condemned meat room

o Dispatch area

o Boiler house

o Mess rooms

o Batch rooms

o Locker facilities

o Office accommodation



o Superintendent’s office

o Laboratory

o Toilets/ bathrooms

o Mechanical room

 The Accessory department may consist of the following chambers

o Guttery

o Trippery

o Digester room

o Blood drying yard

o Isolation block and

o Residential quarters etc.

It will be observed from the above list, that each of the rooms is intended to serve certain special needs in the slaughter, dressing and

subsequent disposal of food animals carcasses in the order of operations taking place here.

MAIN DEPARTMENTS OF AN ABATTOIR

Main Departments (Click here - diagram)

Lairage

 The lairage may consist of resting pens for live animals, which are to be given rest prior to slaughter.

 These are pens intended to house animals coming from different places (generally up to 48 hours) and to conduct their 
ante- mortem inspection prior to slaughter.

 The flooring of such pens should be non-slippery. It must be of a convenient gradient to allow for easy cleaning (1:50).

 A roof of crow-proof mesh is a convenience in warding off the nuisance of crows and vultures. Long water troughs should 
be built and drinking water must be available to animals at all times.

 Hydrant points should be placed conveniently, so that all parts of the lairage shall be such that animals in disease or 
suspected of being diseased may be kept apart from other animals.

 It is preferable to have separate lairages for different species of food animals.

 There is no objection to cattle and sheep lairage being provided in the same building, while pigs and sheep may be housed 
together without any difficulty.

 Cattle, however, do not appear to rest well in the company of pigs. The above arrangements are however subject to local 
habits and sentiments.

 The floor space required for each animal is 3.0 sq.m per cattle and 0.7 sq.m per sheep, calf and pig.

 A recent innovation in Danish pig plants is automatic lairage system with pens divided in to sections each holding a 
maximum of 15 pigs.
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 Automatic filling and emptying of the pens is achieved using PLC controlled lifting/driving gates.

 The system is said to improve welfare standards with reduction of damage due to fighting.

Reception area

 A suitable office for reception area is an essential criterion, as are efficient cleaning facilities.

 Sufficient space should be allowed for temporary parking of vehicles.

 A weighbridge, suitably located, is an essential feature of a modern lairage.

 The entry point to the slaughterhouse / meat plant for livestock is a suitable place for the instruction to all and to 
summarize up the careful handling of animals and disease control measures.

 A useful notice is ‘All stock must be handled gently and quietly ‘, which is a reminder for lorry drivers and lairage 
personnel.

 Irregularities in transportation can be noted at the reception area and the appropriate action taken.

Races

 Races are the passage ways for the animals to be driven to the slaughter hall .ie. the sunning pen.

 While duarble tubular fencing has been found satisfactory for holding pens, final drive races should have solid sides, non-
slippery floor surfaces and lighting to encourage the animals to go forward.

 In larger plants, it is necessary to have two single-line crushes for cattle to allow for stock movement should an animal fall 
in one race.

 Side gates should be installed to handle such emergencies and also to provide escape gates for personnel in the drive race 
when they are confronted with wild animals.

 The length of the final race is determined by the overall throughput of the meat plant.

 It is an important area for ensuring an even flow of animals forward, checking slaughter sequence numbers and other 
forms of identification.

Stunning Area

 The stunning pen(s) should be of durable construction, uncomplicated in design and as noiseless as possible in operation. 
One stunning pen will handle up to 60 cattle an hour.

 Cattle will enter a well-lighted stunning pen more readily. A suitably placed light or some other means of attracting the 
animal’s attention is of value in reducing head movement prior to stunning.

 The area in front of the stunning pen should be at least 3 m in width to the opposing wall or bleeding trough and be fitted 
with upright bars 5 cm in diameter and 1.2 m high, spaced at 40 cm intervals for safety purpose when improperly stunned 
animals regain their feet.

 The floor must be properly drained and possess high-impact and non-slip properties.

 A raised sturdy metal frame on to which the animal falls after stunning must withstand the impact. Every effort must be 
made to reduce hide contamination.

Slaughter hall

Bleeding area



 The bleeding trough should be at least 1.5 m wide, possess a good gradient, side walls of the same height, and two drains, 
one for blood only and the other for water when cleansing only.

 The length of the bleeding line will depend on the throughput and the system of conveying carcasses, but should be 
generous, since the majority of blood flow requires 6-8 min.

 The bleeding trough has two points for the reception of blood: one at the actual point of sticking where the greater volume 
of blood will be handled; and thereafter a longer gradual slope that collects' drip' blood classed as inedible.

 The overhead bleeding rail should be about 4.9 m above the floor of the dry landing area, dressing' rails about 3.4m high.

 The bleeding trough must have a smooth impervious surface, often a suitable grade of stainless steel.

 Efficient arrangements for bleeding of stock will make for better-quality meat and cleaner conditions on the carcass 
dressing floor.

 Various systems of hygienic bleeding of livestock, mostly cattle and pigs, are in use and these may or may not be combined
with an in plant blood processing department.

 For hygienic bleeding for edible purposes, the stainless hollow knife combined with cleanliness and a sodium citrate / 
phosphate ticoagulant is used.

 The knife is held in the wound by hand, by a rotating endless screw, or by other means. For meat plants of small capacity, 
individual containers are used for holding the blood; with large throughputs and high rates of slaughter, several blood 
draining knives can be used in a ‘carousel’, which rotates synchronously with the bleeding conveyor.

 Arrangements must be made for routine sterilisation of the knives and adequate staff to man this additional operation.

 The hollow knife is made of stainless steel in two sizes, for cattle and pigs.

 Various designs are available, but they usually consist of a tubular handle with a deflector plate and two blades set at right-
angles to each other.

 A suitable form of tubing, e.g. made of collagen, connects the knife to containers where the blood is cooled prior to 
collection.

 A system which correlates each batch of blood to the carcass from which it originates must be operated so that if a carcass 
is subsequently condemned the blood from that animal may also be condemned.

 The bleeding trough for sheep and pigs should preferably be enclosed on both sides as for cattle and have a width of 1.1-1.2
m with the overhead bleeding rail 2.7 m high, and dressing rails 2.3 m high for sheep and 3.4 m high in the case of pigs. 

Slaughter hall

 This is the place where actual slaughter and dressing of animals take place after stunning.

 The place may be in the form of ‘bays’ or ‘booths’ of 6.5 m or in the form of an open hall.

 The space requirements of this chamber will depend on the daily rate of slaughter and generally 3 sq.m per cattle and 0.5 
sq.m per sheep should be provided for. 

Sheep Slaughter Hall

 Line slaughter is frequently carried out on sheep and a line employing 17 operatives with a potential production of 150 
sheep /h would have the following stations:

 1 Pen sheep and stun

 2 Shackle and hoist



 3 Stick

 4 De-elevate to crutch conveyor

 5-9 Conveyor dressing (remove feet, commence fleece removal, saw brisket)

 10 Elevate to overhead rail

 11 Clear tail and commence backing

 12 Back and chute fleece

 13 Remove head

 14 Eviscerate abdomen

 15 Wash

 16 Eviscerate thorax

 17 Weigh and tag

 18 Final wash

 The New Zealand Meat Industry Research Institute (MIRlNZ) have developed a superior method of automatic pelt 
removal to produce blemish-free and hygienic carcasses with the minimum of labour.

 The valuable hindquarter is completely untouched and there is no stretching of the pelt. Termed the 'inverted' method, the
carcass is suspended by the forelegs or in a near-horizontal position on twin conveyors.

 A 'Y' cut is made from forelegs to throat releasing the 'vee' flap, which is fed into the brisket skinner to clear the foreleg 
pockets. The two shoulder flaps are then pulled down and the 'vee' flap is split by hand. The head is removed and 
discarded under veterinary control.

 The pelt is further prepared for automatic removal by skinning the belly and groin.

 The carcass is now ready for the operation of two pelting machines - the shoulder puller and the final puller, the former 
drawing the shoulder flaps in a downward/backward direction while the latter (a hydraulically-operated arm and clamp) 
grips the fleece centrally and strips it downwards off the hindquarter and shanks.

 The fleece is then released through a floor chute to the pelt room.

Pig slaughterhall

o Pig slaughter is better carried out in a separate hall from that used for cattle and sheep, as the moist 
atmosphere, which is inseparable from the scalding of pigs, is not conducive to the good setting and drying of 
beef and mutton carcasses.

o EEC regulations require that in slaughter premises where both pigs and other animal species are slaughtered a 
special place must be provided for slaughtering pigs.

o After bleeding, pigs are scalded and then scraped to remove the hair. In the smaller abattoirs scraping is done by
hand, but in large abattoirs and bacon factories a mechanical dehairing machine is used. It is estimated that if 
there is a regular throughput of some 200 pigs on 2-3 days per week, a dehairing plant is necessary.

o An extraction system, which removes steam from the canopies over the scalding tanks and keeps the 
temperature of the steam raised by heated air, serves to prevent condensation and fogginess. Provision must 
also be made so that the offal from each animal can be easily identified with the carcass.

o A typical pig slaughter operation of up to 350 pigs/h would consist of the operations shown in the pork 
slaughter flow chart.



o Scalding and dehairing

o The factors to be considered relating to scalding and dehairing are: hourly rate of slaughter; size of pig to be 
handled; ease of operation of the machines; efficiency of cleansing; and corrosion.

o Scalding tank can be a source of infection if the water is not changed frequently or the pigs are not washed prior 
to slaughter.

o It has been shown that before operations begin there can be as many as 39400 bacteria per ml in the tank, rising
to 45-800 million organisms per ml after the scalding of 600 pigs. Among these were aerobic and anaerobic 
spore-forming bacteria, cocci and organisms belonging to the coli-proteus groups; of 220 samples of scalding 
water, Salmonella paratyphi and S. typhimurium were isolated on one occasion.

o It has been discovered that developmental types of Salmonella could occur in the sludge of the scalding water 
and that a deep infection of the pig meat can arise from the bacterial flora on the surface. In addition to 
microorganisms, parasites such as Ascaris suum and whipworm (Trichuris trichiura), hair, epithelial cells, 
Balantidium coli, and moulds such as Aspergillus and Mucor may be found. Many of these can gain entrance to 
the lungs and to the blood vessels in the stab wound.

Vertical scalding

o Vertical scalding of pig carcasses involves the use of a double-walled tunnel in which steam, generated from a 
water bath in its bottom, is blown over the carcasses and through a ventilator located over the condenser.

o The temperature in the tunnel is controlled by a thermostat at 61-64°C. The cooling water from the condenser in
the tunnel is used to flush the pig carcasses during the de-hairing process. Before entry into the tunnel the 
carcass should hang for 3 min and then lie on its side for 2 min.

o The pig carcasses are then transported to the tunnel on a rising rail so that the head is lower than the other 
parts' of the body during the whole scalding process, which lasts 6 min.

o Trimming and singeing take place afterwards. Vertical scalding is claimed to greatly improve the bacteriological 
standard of the pig meat, produce bacteria-free lungs and reduce muscular degeneration.

o This reduced incidence of PSE (pale, soft, exudative muscle) is said to be due to the fact that vertical scalding 
does not produce a rise in body temperature to above 41°C as in normal scalding operations. Dehairing is also 
said to be better with this method, and operating costs are also claimed to be reduced.

Chilling Hall

 Here carcasses are retained for specified periods of time before they are transported to retailers. Space must be enough to 
accommodate carcasses at-least for 2 days. Several smaller chilling rooms can also be put up for convenience.

 Fresh meat intended for intra-community trade must be chilled immediately after the postmortem inspection and kept at 
a constant temperature of not more than 7·c for carcasses & cuts and or 3·c for offal. The carcasses must be hung in such a 
way as to allow free movement of cold air around them; rail spacing should be 0.9m for beef, 0.7 m for pigs and 0.5m for 
lambs. The minimum space between carcasses on rails should be 0.3-0.4m.

 It is essential to record temperatures in order to control the chilling process, preferably on a continuous basis using charts.
The recording of relative humidity is also of value as is the occasional checking of air speed. Internal finishes should be 
durable and impervious, with good insulation and floor drainage. Areas of walls where contact with carcasses occurs on 
loading should be protected with stainless or galvanized steel or aluminum sheeting.

 It is vital that chiller and freezer doors be close-fitting, and that they be provided with an internal opening device to avoid 
personnel being closed in the rooms. As with chilling, different authorities specify different temperature for freezing which
begins at temperatures below -2· C.

Hide Store

 This need not be expensive, as it should be cleared daily during slaughtering periods.

 Hides must be removed from the slaughter hall straight to the hide store.



Manure house

 All refuse like dung and ingesta are retained here before removal.

Detention room

 Carcasses suspected for unwholesomeness are brought directly into this room.

 They are detained here for a further detailed inspection by the meat inspector.

 It would be preferable if this room is either air conditioned to maintain a temperature of 20·C or provided with chilling 
facility to maintain a temperature of 15 ·C.

Condemned meat room

 Condemned meat and organs are stored here under lock and key before final disposal.

 This room must be located in a place, which is in a direct line of vision from the Meat Inspector’s room.

Dispatch area.

 The fresh meat dispatch area must be sited away from the dirty or unclean areas and access to it is restricted to vehicles 
associated with meat and offal for human consumption.

 If at all possible, the floor level of the loading bay should be roofed so that personnel can work in adverse weather 
conditions.

 A system where by the meat plant rails coordinate with those of the meat transport vehicles is of great value in efficiently 
and hygienically loading meat for delivery.

Boiler house

 This room is meant for the location of a boiler for generation of steam for sterilization.

Mess room

 This room is built for the convenience of the workers to rest and for their lunch etc.,

Bath room

 Here workers can clean themselves after their daily works.

Locker facilities

 This is for the workers to keep their clothing, valuable articles under safety.

Office accommodation

 Official work concerning the slaughterhouse is performed here.

Superintendent’s Office

 This building is so placed that it commands the best view of all slaughter operations and also as much of the abattoir as 
practicable.

Laboratory



 Under EEC regulations a room equipped for carrying out a trichinoscopic test is compulsory.

 In the larger premises, a well-equipped laboratory is essential, not only for the preliminary diagnosis of animal disease but
also to maintain the overall hygiene standards.

 These premises are very often also utilized for the training of meat inspectors and other employees.

METHODS OF DRESSING OF FOOD ANIMALS

Line or rail dressing (Click-Image)

 This type of dressing is adopted in the modern slaughterhouses.

 This method consists of conveying the carcass by gravity or power through an overhead rail to various places after 
stunning and sticking.

 Men will be standing at various places and carcass will reach them and they will attend to their allotted work.

 In this system manual labour is greatly reduced and many labour saving devices such as brisket saw, hock cutter, hide 
puller, aitch bone cutter, etc., are used in the dressing processes.

 This helps in complete dressing at a higher rate of slaughter.

 In this line system there are four types:

o Gravity rail system (1040 cattle/hr.)

 In this method, carcass will be hanging in a simple wheel trolley and is handled manually on the 
overhead rail along with the gravity.

 This system is used for smaller slaughterhouses and the slaughter is done at the rate of 10 to 40 
cattle/h. here generally no mechanical means or equipment are used.

o Intermittent power system (1075 cattle/hr.)

 In this system carcass is moved mechanically on a level rails at intervals.

 It involves the mechanical moving of the carcass suspended on a spreader or gambrel and trolley 
along a level rail at intervals by means of variable timing device, which can be preset to suit the 
slaughter rate. Here slaughter rate achieved is 10-75 cattle/h.

 Rate of slaughter will be about 40-120 cattle /h.

o Canpak system (50150 cattle/hr.)

 This is a continuous conveyorised method. Carcass is suspended by heavy beef trolley and “gambrels 
or spreaders” are not used as in other methods.

 Here everything is done by mechanical means.

 Rate of slaughter is 50-150 cattle/h. In this system from the time of arrival of animal till it is 
completely dressed the work is divided into 32 divisions.

 Each work carried out by one man specifically stationed at one place along the moving rail system.

 When the carcass reaches to his place he will attend to only his allotted work. This system is 
developed and patented by the Canada Packers Ltd., Toronto,Canada, hence it is called Canpack 
system.
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 It is the most common form of line system now used in large modern slaughterhouses.

 Labour efficiency increases with the additions of equipment in the system

Booth system

 In this system one man does all work in one place. No individual allotment of work.

 If a worker starts sticking cattle, he will finish completely the dressing and then he will start the next animal.

Advantages of Line System Over Booth System

 Since carcasses are conveyed to each dressing point there is no need for operatives to be idle while carcasses are being 
hoisted. Thus time is saved.

 Compared to the traditional system of slaughter the line system is said to be safer for operation.

 Because the carcass the do not touch the floor, the dressing is more conveniently carried on the rail and it is hygienic.

 Elimination of handling of heavy shackles trolleys, spreaders and use of mechanical tools reduces the tedious labour.

 Operation being carried out by the operatives comfortable operative positions either at floor level or on stationary or 
elevating platform.

 The reduction of motion and unnecessary movement of the carcass enhances the saving of space.

 The use of efficient line system makes for increased output and enhances the value of the carcass, hide, and offal because 
of the superior workmanship.

 Cattle and sheep can be slaughtered in the same slaughter hall provided such operations are conducted at different 
periods.

 Blood must be collected in shallow trays or basins or a separate channel must be constructed for this purpose.

 The interior walls must be faced with glazed tiles for a height of 2 m. Hot water steam facilities must be available for 
washing and sterilizing purposes. The hall must be well lighted.

 The illumination requirements are 220 lux units in the slaughter hall and 540 lux units in place where inspection is done

 In slaughter halls meant for pigs, the scalding tank is a necessity. Subsequent to scalding scraping of the hair on the pig is 
done manually.

 But in large establishments, a combined scalding and dehairing unit is installed.

 The slaughter hall where the dressing and evisceration is also performed should be provided with conveniently placed 
chutes for the separation and removal of offal to be handled elsewhere.

Gravity 
rail

Intermittent power 
system

Continuous power 
system

Canpak 
system

Slaughter rate 30 
cattle/hr

60 cattle/hr 80 cattle/hr 100 
cattle/hr

No. animals per 
shift 8 hrs.

240 480 640 800



No. of lablour 
required

64 92 80 79

No. cattle per labour 3.75 5.21 8 10

Labour efficiency 100 139.13 213.33 267.74

Sterilisers

 An adequate number of efficient sterilisers operating at 82°C for hand tools, shackles etc. must be provided on all 
slaughter/dressing floors, all conveniently placed for operator use.

DO's FOR CLEAN MEAT PRODUCTION

DO's:

 Purchase of clean, healthy and prime animals.

 Adequate resting of animals.

 Proper feeding and watering must be done if the animals await slaughter after 12 hrs.

 Proper or adlibidum watering and fasting must be done prior to slaughter for a period less than 12 hrs./overnight only.

 Proper handling of animals without causing any stress to them.

 Avoid bruising done by any means to improve carcass quality.

 Avoid vermins (birds, insects, flies, rodents, cat, dog, etc.,).

 Make sure the slaughter premises are clean and hygienic and fly free, as far as possible.

 Ample potable water supply for all slaughtering procedures.

 Availability of razor sharp, non-corrosive durable knives for different operations.

 Clean and well sanitized meat cutting/processing areas.

 Slaughtering and processing areas must have adequate ventilation.

 Adequate lighting (Natural/Artificial) facilities.

 Abnormal/Unacceptable odours free environment.

 Personal hygiene.

 Washing of animals prior to slaughter, especially pigs.

 Availability of well trained personnel.

 Bleed the animal properly and collect the blood hygienically(if edible).



 Flay the animals (cattle, sheep & goat) carefully with resulting hide/skin devoid of meat pieces.

 Incase of pigs, scalding, scrapping and singeing must be done hygienically.

 Tie the bung/rectum/anal ring and oesophagus to avoid contamination of the carcass.

 Open the abdomen/belly without causing any cuts/incisions to the gastro-intestinal tract.

 Remove urinary bladder without rupturing it.

 Remove the GI tract along with other offals into a separate container/crate.

 Separate facilities for edible and inedible parts.

 Opening and cleaning of GI tract along with other offals must be done in isolated areas.

 Wash edible offals (heart, kidneys, testicles, liver, spleen, lungs, etc.,) thoroughly with cold potable water.

 Remove gall bladder from the liver carefully.

 Wash the carcass thoroughly both on inner and outer surfaces.

 Hang the carcasses only by non-corrosive metal hooks.

 Examine the carcass and offals for any abnormality or disease condition, prior to public sale.

 If the meat is intended to be preserved for future sale, then store it on or below -18 degrees celcius with prior chilling (pack
in sterile materials if necessary).

 Conduct regular training programmes for the personnel regarding clean meat production.

DON'TS FOR CLEAN MEAT PRODUCTION

 Don't keep the animal starving & thirsty for prolonged period of time.

 Don't keep the animal resting premises filthy.

 Don't threaten the animal prior to slaughter.

 Don't make any loud or strident noises in the animal enclosures.

 Don't lift the sheep by fleece as far as possible.

 Don't use sticks or whips to get the animal going.

 Don't use rusty knives for any use in the premises.

 Don't use non-potable or unclean water for any type of slaughter activity.

 Don't use dirty bleeding troughs/vessels.

 Don't use diseased carcasses for meat production.

 Don't use the same water for cleaning edible offals after using it for other slaughtering purposes.



 Keep the meat cutting/processing areas clean and non-contaminated.

 Keep hands clean during handling of meat/carcass.

 Keep the nails of hands trimmed perfectly.

 Don't touch/flay/open the animal if you have any communicable infection or disease.

 Avoid falling of hairs on meat/carcass surface.

 Don't puncture the GI-tract while dressing the carcasses.

 Don't puncture urinary bladder while dressing of carcass.

 Don't sell the meat to public without getting approval from a qualified veterinarian/meat inspector.

 Don't use any low grade, contaminated polythene sheets/bags to pack the meat.

EQUIPMENTS USED IN MODERN ABATTOIR

 Unloading ramps/ conveyor belts

 Weighing platform scale

 Electrical goads for driving animals

 Automatic PLC controlled lifting / driving gates in the lairages

 Stunning box

 Restraint pens

 Automatic head/leg stunning in restrainer

 Stunning equipment (electrical, captive bolt pistol, gas stunning chambers)

 Hollow knife for blood collection (carousal)

 Overhead rail system

 Hoist

 Electrical stimulation

 Scalding tank/machine with humidifying chamber (Click here-Image)

 Dehairing machine

 Singeing equipments

 Head splitter

 Hock cutters

 Hide pullers
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 Pelvic cutter

 Breastbone cutter

 Carcass splitting saw

 Tracking systems (computerized carcass measurement system)

 Lux meter ( light intensity)

 Trichinoscope ( Trichinella spiralis cyst screening)

 Probe pH meter, thermometer

 Thermohygrographs (temperature and humidity measurement)

 Thermograph (temperature measurement)

TREATMENT OF EFFLUENT

 The efficient disposal of effluent from meat plants and meat-processing works is important because of the possible 
pollution of water – courses. Hence an effluent treatment plant (ETP) is necessary in all modern abattoirs/meat plants. 
The following link shows a very small, model ETP. (Click here - Photograph)

 The meat industry uses large quantities of water, which is a significant processing cost factor.

 Its treatment in the plant and eventual disposal to sewers adds further overheads thus making it essential for the 
minimum volume of water to be used.

 The eventual waste load should be less than 7.5 kg per 500 kg live weight kill, the wastewater usage less than 5000 liters 
per 500 kg live weight kill and the BOD in the region of 1500 mg/liter.

 Many different systems exist for the treatment of meat plant effluents. On – site treatment is always necessary without 
final treatment in a local authority sewage plant.

 The processing of carcasses and the resultant by-products give rise to large amounts of highly polluting wastewater, semi-
solids and solids, which must be separated and treated before being discharged into the environment.

 The objective of effluent treatment is to produce a product that can be safely discharged into a waterway or sewer in 
compliance with the recommended limits for discharge.

 Effluents can be divided into four categories:

o Non-toxic and not directly pollutant but liable to disturb the physical nature of the receiving water.

o Non-toxic and pollutant due to organic matter content of high oxygen demand.

o Toxic - containing highly poisonous materials.

o Toxic and pollutant due to organic matter of high oxygen demand and toxic in addition.

 The first priorities are to lessen the quantity of material requiring treatment, to separate solids from fluid and to lessen the
amount of treatment required.

 This can be achieved by the use of grills over drains, fat traps and other preliminary treatments, along with continuous dry
cleaning or 'clean as you go' during the operation of the plant and at breaks in production.
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POLLUTION PARAMETERS

 Biochemical oxygen demand (BOD) is a measure of the readily biodegradable material in an effluent. It is obtained by 
measuring the oxygen consumed by aerobic organisms, when a known volume of the effluent is added to a known volume 
of oxygen-saturated water and incubated at 20°C for 5 days. It is generally used to determine the concentration of 
pollutant remaining after treatment and prior to discharge.

 Chemical oxygen demand (COD) is a measure of the oxygen required for the oxidation of all organic matter in a known 
volume of effluent, using a standard technique. The COD is often used as a cheaper and more accurate means of 
determining the oxygen requirements of an effluent before treatment.

 Chloride (Cl) is -a measure of salinity.

 Dry matter (DM) or total solids (TS) is the final weight of a known amount of effluent that has been dried to a constant 
weight at 105°C over 24 h. It is measured in g/litre or mg/litre.

 Grease, fat and oil are a group of substances having common properties of immiscibility with water and a lower specific 
gravity, which cause them to float. Concentrations are measured by the amount of solvent required for the effluent to 
become soluble.

 Some water authorities in the United Kingdom will accept a level of 100 mg/litre. The substances tend to coat treatment 
systems, clogging pipes, pumping systems and screens. They reduce oxygen transfer and can seriously reduce the 
efficiency of aerobic treatment systems.

 pH is a measure of the acidity or alkalinity of an aqueous solution. Pure water has a pH value of 7.0.

 Nitrogen (N) occurs in three forms in effluents: organic nitrogen, ammonium salts and dissolved ammonia gas, and as 
nitrates which are found in aerobically treated effluents. Ammonia in solution is toxic to aquatic life; the maximum 
discharge to sewers is 40 mg / litre. High nitrate concentrations in natural waters encourage algae and other plant growth,
thus blocking watercourses. The maximum level in potable water is 0.5 mg / litre.

 Pathogenic bacteria: Potable water should not contain any coliform organisms.

 Suspended solids (SS) refers to matter, which is insoluble and is suspended in the water. It consists of both organic and 
inorganic components. The organic material will eventually be degraded and add to the BOD.

 Temperature should not be more than a few degrees above the temperature of the receiving water in order not to disturb 
the natural bio-cycle.

 Turbidity and colour: Effluent should be clear and colourless

 Volatile solids ('is) are used as a measure of biogas production.

 Average BOD values for some food processing operations.

Source BOD mg/litre

Poultry meat plant 1000-1200

Pig meat plant 1500-2000

Cattle/sheep meat plant 1400-3200

Fish processing 1000-3000

Dairy (washings) 600-1300



TYPES OF TREATMENT

 Abattoir effluent treatment process includes

o Preliminary/ Primary treatment and

o Secondary treatment

PRIMARY/PRELIMINARY TREATMENT

Preliminary Treatment - Screening

 Preliminary treatment is based on the removal of solids and this is best done by letting all water pass through one or more 
screens.

 These screens should be non-clogging and self cleaning, adaptable to different water flows, easy to clean automatically or 
manually (when required) and noiseless.

 After the removal of coarse solids, the effluent stream still contains finely suspended solids, fats and grease.

 For small quantities of low-grade material, a simple fat trap is all that is required. This is in the form of a minimum-
turbulence, flow-through tank.

 Settable solids can remain long enough to settle out on the bottom of the tank, while grease and fine solids rise to the 
surface.

 Continuous sludge removal and skimming of the surface to remove scum are essential.

 This primary treatment is capable of reducing up to 90% of the fats, 65% of the solids and the BOD by 35%.

Dissolved Air Flotation

 It is a successful method of removing suspended solids, fats and grease, and is particularly useful when disposal is to a 
sewer.

 It causes a physical separation of suspended matter, fats and grease by the production of micro-bubbles of air that attach 
themselves to the suspended material, lifting it to the surface to form scum, which is removed, while the supernatant 
liquor is discharged continuously either to a sewer or for further biological treatment.

 The addition of chemicals that aid flocculation makes the process easier to control automatically and assists in the 
production of a more consistent effluent.

 A large range of flocculants is available, e.g. ferric chloride / sulphate, ferrous sulphate, aluminium sulphate (alum), 
sodium carbonate (soda ash), calcium carbonate (lime), polyelectrolytes and others.

 The pH of the effluent has to be maintained and varies depending on the flocculants used. The addition of caustic soda or 
hydrochloric acid controls this.

 Balancing tanks may be required when strict control of hourly and daily flow rates is required or when production is 
cyclical throughout a 24-hour period.

SECONDARY TREATMENT



 Selection of the most suitable secondary system depends on costs, BOD level required, land area available, odour level, 
etc.,

 Anaerobic processes may be used in which the reduction of BOD is performed by bacteria in the absence of oxygen. Ponds 
4.5m deep and loaded to 7.5 BOD per 5000 liters pond volume will give a BOD reduction of 60-80% especially at 
temperatures of 32.5ºC.

 Secondary treatment is carried out using biological treatment systems, which involve maintaining under controlled 
conditions a mixed culture of microorganisms, which utilise the continuous supply of organic matter present in the 
effluent to synthesize new cells.

ANAEROBIC TREATMENT

Anaerobic Digestion (Click here - Schematic diagram)

 This process is carried out in totally enclosed systems to prevent the entry of air.

 It will result in a fast reduction of organic material with the production of biogas.

 With a BOD higher than 2000 mg/litre it becomes advantageous.

 The system operates as a two-stage fermentation process in which the stages occur simultaneously within the digester.

 During the first stage, bacteria break down complex organic substances into simpler compounds, the most important 
being volatile fatty acids (VFA). In the second stage, methanogenic organisms utilise the VFA to yield methane and carbon 
dioxide or Bio gas. The typical composition of biogas s given in the table below:

Typical composition of biogas

Matter %

Methane, CH4 50 - 75

Carbon dioxide, CO2 25 - 50

Nitrogen, N2 0 - 10

Hydrogen, H2 0 - 1

Hydrogen sulfide, H2S 0 - 3

Oxygen, O2 0 - 2

 This is very much a 'living' process and the addition of a balanced effluent is essential. Too much protein can destroy the 
process and therefore blood must not be introduced.

 There is a high capital cost, the operatives require extensive training and the surplus treated effluent requires further 
aerobic treatment before it can be discharged into watercourses.
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 Maintaining the pH at around 7.0-7.2 is very important. Overproduction of VFA will lower the pH and stop the process, 
which can be difficult to re-start.

AEROBIC TREATMENT

Activated Sludge Process (Click here- Schematic diagram) 

 In the aerobic process the process of oxygen assists bacterial action to reduce the BOD.

 Shallow ponds 0.9-1.2m having a loading of 7.3-9.1 kg BOD per day per hectare of pond surface are mainly restricted to 
final treatment following other processes.

 The activated sludge process involves utilizing biologically active sludge in small amounts mixed with screened, pre-
settled effluent and then agitated in the presence of an ample supply of air in an aeration tank.

 Aerobic digestion is less sensitive to shock loading; the retention time is shorter and therefore the tanks are smaller and 
cheaper.

 Air can be forced in through compressed-air systems or surface aerators.

 The factors, which affect aeration of the reactor, are concentration of dissolved oxygen, the hydraulic retention time and 
substrate-loading rate, pH, temperature and toxic substances.

 The dissolved organic matter, colloidal residues and fine solids are oxidised to carbon dioxide and water.

 Proteins are broken down into nitrates and sulphates by a mixed culture of microorganisms in the reactor.

 The major product of the process is large number of new cells (biomass).

 The biomass, together with material, which has resisted biodegradation, is separated out from the treated effluent in 
settling tanks (clarifiers).

 The supernatant liquor from the clarifier is discharged over a weir for disposal or further treatment, if required.

 A proportion of sludge, which settles out at the base of the clarifier, is returned to the reactor vessel to maintain the critical
concentration of biomass.

 The remainder is drawn off to be concentrated and may require further treatment before disposal. Where sludges are to be
applied to land, which is fallow or is to be seedbed for arable crops, the application is unlikely to become a problem unless 
the land is close to urban development, when odours may cause a nuisance.

 Channel aeration (Pasveer) process is a modification of the activated sludge process, treatment-taking place in a 
continuous channel 0.9-1.8 m deep.

 Although large areas of land are required the system has the advantages of high BOD reduction (over 95% depending on 
retention time.), low capital cost and ability to accept load fluctuations.

 Biological filtration processes may take the form of percolating filters or plastic- packed filters.

 Percolating or trickling filters consist of 1.8-2.4m beds of stones 50-100 mm in diameter.

 Purification is accomplished by the action of a film of microorganisms covering the stones on the organic matter.

 At loadings of 75-87 kg BOD per 5000 liters of packing per day a BOD reduction of 40% is possible.

 There is, however, a tendency to block, and the system requires high capital cost and large areas of land.Plastic – packed 
filters were developed in order to overcome the disadvantages of percolating filters.
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 Higher loading of 115-125 kg BOD per 5,000 liter of packing will be a BOD reduction of 75-95% depending on the number 
of stages of filtration and sedimentation.

 Before any proposal to treat effluent is undertaken, data on flow rate, BOD levels fat and suspended solids levels should be
determined over a period of time during which the minimum use of water is made and as few solids as possible allowed in 
the effluent.

INTRODUCTION

Antemortem Inspection

 It is examination or inspection of live animals and birds before they are slaughtered.

 Examination of animals is done either immediately after arrival to the slaughter house premises or before they are 
slaughtered.

 AMI or AME has three main concerns

o Public Health: Segregating normal animals from those suffering from potentially zoonotic disease

o Animal Health: Certain diseases (Notifiable diseases), which are likely to cause serious epizootic, may be 
detected at the slaughter house and these have to be intimated to state veterinary services for protection of other
animals.

o Animal Welfare: AMI makes sure not to slaughter animals that are suffering from any injuries or ailments, 
there by giving due consideration to the animal welfare at slaughter.

GENERAL PRINCIPLES

Objectives

 To select the normal rested animals for wholesome meat production

 To separate diseased and suspected animals for further detailed examination

 To reduce contamination of slaughter premises/ cleaning floor by separating dirty animals and condemning the diseased 
animals thereby preventing spread of communicable diseases.

 To assist and provide more information for post-mortem inspection

 To ensure that the injured animals or those with pains and suffering receive emergency slaughter and that the animals are 
treated humanely.

 To make sure that animals and food handlers are protected against zoonoses. Public health is protected against bacterial, 
viral and chemical hazards through consumption of unfit meat.

 Certain diseases such as those with nervous symptoms (Rabies, Listeriosis, heavy metal poisoning) can only be diagnosed 
during Ante mortem inspection.

Requirements

 Place: Ante mortem inspection should be conducted in the lairage where the exhausted (Click here-Animation) animals 
(due to transportation) are rested prior to slaughter. If there is no provision for lairage it can be performed in alternate 
place like receiving area
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 Time: It should be conducted within 24 hrs before slaughter preferably in daylight. If the slaughter is postponed, the 
animals should be subjected to another inspection immediately prior to considering for slaughter.

 Person: It must be carried out by a qualified veterinarian assisted by a inspector who can assist in collecting the 
preliminary data from the animal.

 Instruments and facilities: Simple clinical equipments and some restraining equipments are required.

PROCEDURE

 When the animal reaches the slaughter facility i.e. Lairage, the first and foremost thing to be carried out is the 
identification of the animal and collection of the details regarding the place of purchase or origin.

 Identification can be done either by ear Notching, hair Clipping, branding or by application of tags (usual practice in 
abattoir).

 The main objectives are to: Identify the animal because of its varying source and to maintain the identity of the carcass 
during PMI, and in case of outbreaks/ Notifiable disease it becomes easy to trace back to the location from which the 
animal were procured.

 Animal should be inspected, both in rest and in motion on both the sides.

 The observation should include general behaviour of the animal, appearance, posture and gait, the nutritional status, 
cleanliness, signs of diseases and abnormalities.

 Some of the abnormalities, which are to be checked on AMI, include:

Abnormalities in Respiration

 Commonly refers to frequency of respiration. If the breathing pattern is different from normal the animals should be 
segregated as ‘suspect’.

 The type of respiration observed in cattle, buffalo, sheep and goat is predominantly abdominal and occasionally costo-
abdominal.

 Eg: Roaring- Paralysis of intrinsic muscle of larynx- Calf diptheria

 Snoring- Pharyngeal stenosis- tubercular lymphadenitis of retropharyngeal lymph node.

Abnormalities in behaviour

 The behaviour of an animal foretells the duration and severity of illness experienced by it.

 Responsiveness of an individual animal towards a stimulus may be considered as a criterion to judge the behaviour of an 
animal.

 Normal animal reacts and responds very promptly, with the movement of its head, tail, eye, ears etc. Animals with 
abnormalities tend to separate out from the flock and are not responsive to stimulus. Changes in behaviour may either be 
expressed as depression or anxiety.

 Abnormalities in behaviour may be manifested by one/more of the following signs:

o Walking in circles

o Pushing its head against wall

o Charging at various objects and acting aggressively (Rabies, Heavy metal poisoning)



o Showing dull and anxious expression in the eye

o Walking in circles: Coenurosis (gid), otitis, listeriosis

o High stepping movement with rigidity of limbs: Tetanus

o Stumbling gait: Encephalitis; narcotic poisoning

o Stiff gait with brisket edema: Traumatic Pericarditis

o Goose stepping gait in pigs: Pantothenic acid deficiency and hog cholera in pigs.

Abnormalities in gait

 It indicates the locomotor processes and the configuration of the animal when in motion.

 Changes in gait are generally associated with pain in the legs, chest or abdomen or is an indication of nervous disease.

 Slow wobble Gait: All febrile and septicaemic diseases.

Abnormalities in posture

 Posture denotes the anatomical configuration of an animal when they remain in stationery condition.

 Abnormality in posture is observed as tucked up abdomen or the animal may stand with an extended head and stretched 
on the feet.

 The animal may also be lying and have its head turned along its side. It is called s “Downer Syndrome”.

 These animals should be handled with caution in order to prevent further suffering.

 A cow sits on the sternum and head rests on the flank: Milk Fever/ Downer Cow Syndrome

 Frog like posture (Sternal recumbency and hind legs extended): Bilateral hip dysplasia & Obturator nerve paralysis

 Shifting of weight on one leg: Laminitis.

 Dog sitting posture and Kicking of Belly: Acute Gastric disorder

 Animal stiff with four legs abducted with locked jaw and rigid ears: Tetanus.

 Star Gazing posture (Sheep) : Gid/ Poliencephalomalacia.

 Frog sitting posture (Sheep/Goat): Parturient hypocalcaemia.

Abnormalities in appearance

 Healthy animals generally have bright eyes, alert and responsive ears, glossy skin and moist muzzle.

 Skin gives a good indication on the general appearance of the animal. In healthy animals, it’s glossy with smooth hair coat.

 The condition of skin gives good indication of level of hydration.

 Rough and starring hairs- Endo and ecto parasite, mineral deficiencies.

 Abnormal Skin lesions- Bruising, tear due to improper handling on farm and during transit.

 Emaciation and Cachexia- Chronic wasting diseases (Tuberculosis, heavy parasitism).



Abnormalities in structure (Conformation)

 The conformation of the animal can be evaluated based on the bony prominences and joints.

 It requires close observation of the animal from both front and rear side i.e. the abdominal contour.

 Abnormalities in structure is manifested as:

o Swelling (abscesses) seen commonly in pigs

o Enlarged joints

o Umbilical swelling

o Enlarged jaw (Lumpy jaw - Actimomyces)

o Bloated abdomen

Abnormal discharges or protrusions

 It is much important to look for secretions and excretions from natural orifices (ocular, nasal).

 The discharge may be unilateral or bilateral.

 Discharges from nose, excessive salivation- FMD, mucosal disease, Rinderpest.

 Ocular discharge: Blue tongue, Bovine viral diarrhoea, and mucosal disease.

 Prolapsed rectum or uterus- Post parturient complications, abortions (brucellosis).

Abnormal colour

 Such as black areas in swine and red areas on light colored skin (inflammation), dark blue areas on the skin and udder 
(Gangrene).

Abnormal odor

 It is very difficult to detect on routine ante mortem inspection.

 The foul odor may be due to discharges or due to some abnormality in the animal digestive physiology.

 Acetone odor – ketosis.

 Purulent exudates with medicinal odor - abscess.

 Putrefactive exudates- putrid rhinitis, putrid bronchitis.

DECISION DURING AM INSPECTION

Decisions in Ante-Mortem Inspection (AMI)

 Passed

o Animals free from any signs of disease and physiological abnormalities should be passed for slaughter.



 Suspect/detained

o Animals showing inconclusive symptom/evidence of disease come under this category. All animals having some 
local abnormalities are categorized as suspect.

o Such animals should be handled separately and special care should be taken during post mortem inspection.

o If condition of the animal is of minor intensity and does not pose a serious threat such animals can be 
slaughtered along with normal animals or else these suspect animals can be slaughtered at the end of the day 
(or) slaughtered in separate enclosure (Emergency slaughter hall).

 Delayed /Postponed slaughter

o When animals are showing signs of exhaustion, transit fever, transport sickness etc., they should be sent back to 
the holding pen for proper rest.

o They may be subjected to another AMI before slaughter

 Unfit/Reject

o Animals which come under any of the following conditions are categorized as unfit/Reject

 Immature animals

 Advanced stage of pregnancy

 Recent parturition

 Animals showing symptoms of infectious/contagious diseases

 Other conditions which may be aesthetically unfit.

o In general condition that warrants condemnation/rejection includes;

 Severe emaciation, Rabies, Anthrax, FMD, Black Quarter, Tetanus, Generalized TB, Generalized 
Caseous lymphadenitis (Sheep & Goat) (Click here-Animation), Swine fever, White scour (calves), 
Calf diphtheria, Salmonellosis, Acute Listeriosis, Fluorine poisoning and Selenium poisoning.

PROFORMA FOR AM INSECPTION

 Date & Time of Inspection

 Species

 Sex

 Age

 Color/Identification marks

 Source of Purchase

 Behaviour

 Body Temperature

 Posture & Gait
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 Reaction to environment

 General Health

 Skin condition

 Digestive system –

o Lips, Tongue

o Anus

o Rumen motility

 Respiratory system – nasal discharge if any

 External Genetilia – abnormal discharge, if any

 Any other symptoms of disease which influence meat quality

 Presence of any Notifiable disease

 Final Remarks –

o Fit for slaughter

o Suspect – Postponed / Emergency,

o Unfit for slaughter

Signature of the Veterinary Officer

SIGNIFICANCE OF AMI AND DISEASES IDENTIFIED DURING 
AM INSPECTION

Significance of AMI

 Tag ‘U’ (unfit for slaughter): Listeriosis, forage poisoning, rabies (Click here-Animation), pseudo-rabies, and scrapie.

 Tag ‘S’ (Suspect): Vesicular exanthema, Vesicular stomatitis (Click here-Animation), fluorine poisoning (Click here-
Animation)

 Tag ‘P’ (Postpone slaughter & treatment): Parturient paresis, railroad sickness, shipping fever, IBRT (Click here-
Animation), Ephimeral fever (Click here-Animation), Hypomagnesaemia (Click here-Animation)

 Tag ‘CU' (conditionally unfit): Swine erysipelas, Actinomycosis, Actinobacillosis, Haemorrhagic enteritis

 Tag ‘D’ (Destroy & dispose): Anthrax, tetanus, Black quarter

Diseases and abnormalities encountered during AMI

 Viral Diseases: Rabies, Foot and mouth disease (Click here-Animation) (Click here-Animation), Rinderpest, 
Fibropapillomatosis (Click here-Animation), Malignant catarrhal fever(Click here-Animation).

 Bacterial Diseases: Tuberculosis (Click here-Animation), Actinobacillosis (click here - Animation), Actinomycosis (Click 
here-Animation), Anthrax, BQ, Tetanus (Click here-Animation), Haemorrhagic septicaemia, Mastitis, Brucellosis (Click 
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here-Animation), Septic metritis, Botulism (Click here-Animation) (Click here-Animation), Johne's 
disease(Paratuberculosis) (Click here-Animation).

 Parasitic diseases: Ticks, Mites & other ectoparasites (Click here-Animation) (Click here-Animation)

 Fungal diseases: Ring worm (Click here-Animation) and mange 

 Other conditions: Diseases or conditions involving CNS e.g. Circling disease and poisoning cases.

While examining calves, following diseases may be observed

 Immaturity

 Calf diphtheria – Pharyngeal/laryngeal necrobacillosis: Fever, foetid breath with difficulty in chewing - well defined ulcers
with central necrotic material in buccal mucosa.

 Ring worm

 Cow pox

 White scours

While examining sheep,

 Sheep scour

 FMD

 Caseous lymphadenitis (Corynebacterium ovis or Pseudotuberculosis)

 Emaciation

 Gid

 Blue tongue (Click here-Animation)

While examining pigs,

 Salmonellosis

 Swine fever (Hog Cholera): Reddening of skin especially abdomen, nervous symptoms such as goose stepping (Click here-
animation), circling, incoordination, muscle tremors & convulsions.

 FMD

 Rabies

 Actinomycosis of udder

 Sarcoptic mange (Click here-Animation)

AM INSPECTION OF POULTRY

 Live poultry should be subjected to ante-mortem inspection in the holding pens by a qualified veterinarian on the day of 
slaughter.

http://www.elearnvet.net/moodle/file.php/53/Animation_-_Meat/Brucellosis_Hygromas_on_the_knee.swf
http://www.elearnvet.net/moodle/file.php/53/Animation_-_Meat/Botulism_Clostridium_botulinum_.swf
http://www.elearnvet.net/moodle/file.php/53/Animation_-_Meat/Botulism._Sternal_recumbency.swf
http://www.elearnvet.net/moodle/file.php/53/Animation_-_Meat/Johne_s_disease_paratuberculosis_.swf
http://www.elearnvet.net/moodle/file.php/53/Animation_-_Meat/Warble_fly.swf
http://www.elearnvet.net/moodle/file.php/53/Animation_-_Meat/Sarcoptic_mange_scabies_.swf
http://www.elearnvet.net/moodle/file.php/53/Animation_-_Meat/Ringworm_dermatophytosis_.swf
http://www.elearnvet.net/moodle/file.php/53/Animation_-_Meat/Bluetongue.swf
http://www.elearnvet.net/moodle/file.php/53/Animation_-_Meat/Hog_cholera.swf
http://www.elearnvet.net/moodle/file.php/53/Animation_-_Meat/Hog_cholera.swf
http://www.elearnvet.net/moodle/file.php/53/Animation_-_Meat/Sarcoptic_mange.swf


 Enough space and water should be provided in the holding pens.

 Adequate light is an essential requirement during inspection.

 The birds are carefully examined and those in good health and alert condition are declared fit for slaughter.

Ante mortem significance of poultry disease

Disease Unfit for slaughter Passed for slaughter as 
suspect

Orinithosis All affected birds -

Ranikhet disease Birds in acute stage All others

Chronic respiratory disease Birds in acute stage Birds with slight respiratory 
distress

Infectious bronchitis Birds in advanced stage Recovered birds

Infectious laryngotracheitis Birds in advanced stage
with cyanosis

Birds with initial signs of 
disease or evidence of recovery

Infectious coryza Acute stage of disease 
with debilitation

Highly affected birds

Neural lymphomatosis All affected birds -

Coccidiosis Anaemic birds Highly affected birds

Infectious enterchepatitis (Black 
head disease of turkey)

Birds showing 
symptoms

Slight involvement and 
recovered birds

Fowl typhoid All affected birds -

Fowl pox Birds in debilitated and
febrile condition

All others

Fowl cholera Birds with septicaemic 
form

All others

Botulism (limber neck) All affected birds -

SLAUGHTERING TECHNIQUES

Methods of Slaughter

 Slaughter is an act of killing a healthy food animal adopting approved method in a legally permitted place for the 
production of wholesome meat for the consumer.

Methods

 Humane method



 Ritual methods

o Jewish

o Halal (Muslim method)

o Jhatkha (Sikh method)

 Other method: Neck stab or evernazione method

o This is not followed in abattoir but in tribal areas of Spain, Italy, Mexico, and some South American countries.

o In this method a short double-edged knife- Puntilla- is plunged into occipito atlantal space at the neck severing 
medulla oblongata.

STUNNING

Definition

 Stunning means a process effected by a mechanically operated instrument or electricity or gas anesthesia without adverse 
effect on the condition of meat or the offal, which when applied puts into a state of insensibility which lasts until the 
animal is slaughtered thus sparing it in any event of needless suffering.

Advantages 

o To avoid unnecessary pain to the animals.

o To minimise danger to the operator.

o To ensure complete bleeding and there by producing wholesome meat.

o To achieve higher slaughter out put.

 Electrical stunning is commonly defined in terms of the voltage used but, although voltage is very important, it is the 
amount of electric current (measured in amps) passing through the brain that determines whether the animal is stunned.

 The relationship between the voltage applied, the current delivered and the animal's electrical resistance (how resistant a 
part of the animal's body is to the flow of electricity) is given in the formula,

Current / Resistance = Voltage

 The current that passes through the animal will vary directly with the animal's electrical resistance, as long as the voltage 
is high enough and stays the same.

 High voltages help to break down the resistance more quickly.

 Regulations state that electrical stunning equipment should be fitted with a device to make sure it delivers enough current 
to properly stun, no matter how high the animal's electrical resistance, and to shut off the equipment if not enough current
can flow. However, recent research shows that it is unlikely that such a device can be developed currently

 To stun an animal properly, you must make sure that

o The voltage is high enough

o The equipment is in good working order

o The electrodes are clean and correctly positioned; and



o You apply the correct current to make sure that the animal is unconscious during the slaughter process

o Unless you meet all these conditions, the animal will not be properly stunned

TYPES OF STUNNING

 Mechanical means employing instruments which administer a blow or penetrate at the level of the brain.

o Captive bolt penetrative stunning ( pneumatic / cartridge)

o Percussive or non-penetrating stunning

 Electronarcosis ( use of electric current).

 Gas anesthesia ( using carbon-di-oxide gas 85-90 % in air for 45 seconds).

 Water jet stunning.

MECHANICAL STUNNING

 Mechanical means employing instruments which administer a blow or penetrate at the level of the brain.

o Captive bolt penetrative stunning (pneumatic / cartridge)

o Percussive or non-penetrating stunning

Penetrative type

 Penetrative type of captive bolt pistol produces immediate insensibility by destruction of the cortex and deeper parts of the
brain, changes in intra-cranial pressure and sudden jerk producing what is known as acceleration concussion.

 The strength of the cartridge is very important in deciding the actual velocity with which the bolt strikes the brain and 
subsequently producing unconsciousness.

Non-penetrative type

 Non-penetrative percussive stunners are capable of producing immediate insensibility, which lasts for more than 30 
seconds in calves, sheep and young animals but not in older cattle.

 In calves with thin skull intra-cranial hemorrhages may occur, but occurrence of blood splashing in sheep rarely occurs.

Stunning Points in Food Animals

Correctness of the position of pistol is very important in stunning of food animals. (Click here - Animation)

Cattle

 The middle of the forehead where two lines taken from the medial canthus of each eye to the base of the opposite horn 
cross.

 Gun is placed at right angle to the fore head.

Calves (slightly lower on the head)

http://www.elearnvet.net/moodle/file.php/53/Animation_-_Meat/Stunning_points.swf


 For adult cattle, while for bulls and old cows the muzzle is placed 13 mm to the side of the ridge running down the centre 
of the fore head.

Hornless sheep and goats

 On the top of the head and aimed towards the gullet.

Horned sheep and goats

 The muzzle is placed behind the ridge which runs between horns, the direction of aim being the same.

Pigs

 About 2.5 cm above the level of the eyes and fired upwards into the cranial cavity.

For horses

 A special type of captive bolt pistol with a longer and heavier bolt is employed.

 The strength of the cartridge is measured in terms of grain. One grain is equal to 0.0648 gram i.e. 64 milligrams. Usually 
cartridge of about 1.25 to 7 grains is used.

 For easy identification and differentiation of the strength, the tip of the cartridge is coloured as black, red, green, and 
purple. The velocity of the bolt is about 73 m. sec.

 The stunning rate achieved in captive bolt pistol is about 240 – 250 / hour.

 Pneumatic stunners are also used where the bolt is activated under high pressure.

 This requires somewhat complicated action to fire them and there may be occasion when air pressure is inadequate.

 With proper pressure, however a high bolt velocity can be achieved.

 Percussive stunners are used in young animals where the frontal bone is not much thick and not in adult cattle.

ELECTRONARCOSIS

Electronarcosis (use of electric current)

 This method consist of passing an alternating current through brain/ heart of the animal, the instrument resembles a pair 
of tongs.

 The position of the electrodes, voltage, strength of the current and duration are the factors, which decides the effectiveness
of electrical stunning.

 The electrodes should be correctly placed so that the current will pass through the thalamus and cortex, the chief sensory 
centers of fore brain.

 The strength of the current should not be less than 250 mA and voltage less than 75 V.

 The electrical resistance of the hair and skin may be lowered by ensuring that the electrodes must be kept moist by 
immersion in brine and the skin of the head kept clean but dry.

 Passage of electrical current is facilitated if the calorific intake of the animals is reduced and its state of hydration 
increased.



 The passage of electric current through the brain results in a rapid rise of blood pressure (normal 120-140 mmHg to 250 
mmHg) due to vasoconstriction and increased heart rate, hence the need for immediate bleeding (within 30 seconds of 
stunning) in order to avoid muscle splashing.

o Low voltage electrical stunner (75 volts for 10-15 seconds)

o High voltage electrical stunner (up to 300 volts for 3-5 seconds)

Poultry stunner

 Tongs for lower out put – it is manually operated instrument fitted with step down double –wound transformer to give 50,
70 and 90 V and respective currents of 100, 200 and 250 A when connected to AC mains of 200-240 V. For domestic fowl 
70V for 1-3 seconds is satisfactory while for turkey (6-9 Kg) 90 V for 10 seconds.

 Automatic stunning devises are of high (400-1000 V) or low voltage (50-60 V) type.

 There is a higher incidence of cardiac arrest in high voltage type, while there could be incidence of missed shock or 
electrical paralysis in low voltage type.

 Therefore along with the Voltage (200 V) the strength of the current passing through each bird (200 mA) is also important
in proper stunning.

 The devises are of two types - Electrified metal grid or electrified water bath for higher output.

GAS ANAESTHESIA

Gas anaesthesia (using carbon-di-oxide gas 85-90% in air for 45 seconds)

 Carbon dioxide gas blocks nerve endings and reduces the speed of nerve impulses.

 Bleeding in this method is 0.75% better in pigs because carbon di-oxide stimulates blood circulation and consequent 
bleeding.

 Muscular hemorrhages are avoided and pH of the meat is lower.

 The type of equipment used is

o Oval tunnel (for higher killing rates, upto 600 pigs per hour)

o Ferris wheel for smaller killing rates

o Dip lift

Advantages of CO2 stunning

 Better bleeding

 Relaxed carcass , better scalding

 No fracture or less chances of PSE

 No haemorrhages

WATER JET STUNNING



 A novel form of percussive stunning invented in 1996, this utilizes a fine jet of water (0.5mm) at a very high pressure of 
3500-4000 bar at the similar site as used for captive bolt pistol.

 This high pressure water jet is capable for drilling a hole in the skull within 02-04 seconds and the effect is said to be 
better than age or electrical stunning.

JEWISH METHOD OF SLAUGHTER

Jewish (Kosher) method

 This method is controlled in Britain by the Jewish Board of Shechita and Jewish slaughter men have to undergo several 
years of training before being licensed by the Rabbinical commission.

 The slaughter must confirm to British law, which under the slaughterhouse Act 1974 specifies that slaughter by either 
Jewish, or Halal method must not inflict unnecessary pain.

 Five rules of the Jewish ritual slaughter are that the neck incision shall be completed without pause, pressure, stabbing, 
slanting and tearing.

 Torah is a Hebrew word meaning "teaching," "instruction," or "law". It refers primarily to the Five Books of Moses, also 
known as the Law of Moses (Torat Moshe).

 Kashrut is the body of Jewish law dealing with what foods we can and cannot eat and how those foods must be prepared 
and eaten. "Kashrut" comes from the Hebrew root Kaf-Shin-Resh, meaning fit, proper or correct.

 It is the same root as the more commonly known word "kosher," which describes food that meets these standards.

 The word "kosher" can also be used, and often is used, to describe ritual objects that are made in accordance with Jewish 
law and are fit for ritual use.

Fundamental Rules

 Although the details of kashrut are extensive, the laws all derive from a few fairly simple, straightforward rules:

 Of the "beasts of the earth" (which basically refers to land mammals with the exception of swarming rodents), you may eat 
any animal that has cloven hooves and chews its cud.

 Any land mammal that does not have both of these qualities is forbidden. This restriction includes the flesh, organs, eggs 
and milk of the forbidden animals.

 The Torah specifies that the camel, the rock badger, the hare and the pig are not kosher because each lacks one of these 
two qualifications.

 Sheep, cattle, goats and deer are kosher. Of the things that are in the water, you may eat anything that has fins and scales.

 Thus, shellfish such as lobsters, oysters, shrimp, clams and crabs are all forbidden. Fish like tuna, carp, salmon and 
herring are all permitted.

 Rodents, reptiles, amphibians, and insects (except as mentioned above) are all forbidden

 Of the animals that may be eaten, the birds and mammals must be killed in accordance with Jewish law. Animals that died
of natural causes or that were killed by other animals or the animal with disease or flaws in the organs at the time of 
slaughter are forbidden.

 According to Jewish law an animal at the time of slaughter must be alive and healthy and must not have suffered from any 
form of injury.



 This has been understood that any form of prior stunning is prohibited in this method.

 The Torah prohibits consumption of blood. This is the only dietary law that has a reason specified in Torah: we do not eat 
blood because the life of the animal is contained in the blood.

 This applies only to the blood of birds and mammals, not to fish blood. Thus, it is necessary to remove all blood from the 
flesh of kosher animals.

 The first step in this process occurs at the time of slaughter. Shechita allows for rapid draining of most of the blood.

 The remaining blood must be removed, either by broiling or soaking and salting. Liver may only be koshered by the 
broiling method, because it has so much blood in it and such complex blood vessels.

 This final process must be completed within 72 hours after slaughter, and before the meat is frozen or ground

 Certain parts of permitted animals may not be eaten. Spleen, heart and liver, which ought to contain blood, are forbidden.

 Meat (the flesh of birds and mammals) cannot be eaten with dairy. Fish, eggs, fruits, vegetables and grains can be eaten 
with either meat or dairy. (According to some views, fish may not be eaten with meat). One must wait a significant amount
of time between eating meat and dairy. Opinions differ, and vary from three to six hours.

 Utensils that have come into contact with meat may not be used with dairy, and vice versa. Utensils that have come into 
contact with non-kosher food may not be used with kosher food. This applies only where the contact occurred while the 
food was hot.

 Jewish slaughter men have to undergo years of training before being licensed by the Rabbinical Commission and the 
commission annually examines their skills.

 Ritual slaughter is known as Shechita, and the person who performs the slaughter is called a Shochet, both from the 
Hebrew root Shin-Chet-Tav, meaning to destroy or kill.

o Talmud: The body of the Jewish law and legend, which specify the ritual method of slaughter as per Torah.

o Kosher Meat: Meat fit for Jewish consumption, which has been obtained from animals slaughtered and dressed 
according to the ritual method

o Shechita: The act of killing of animals for food. (Click here - Picture)

o Shochet: The person or the trained slaughter men who performs Shechita.

o Terefa/Treyf: The meat unfit for consumption by the Jewish community

o Chalef: The razor sharp knife, roughly twice the width of the animals neck, which is devoid of any notch of flaw 
and has been examined before the slaughter of each animal.

 Shechita is performed by the Shochet or cutter who slaughters the fully conscious animal with a 
single, deliberate swift action of the Chalef. All the soft structures anterior to the cervical spine are 
severed. The cut must sever the trachea, oesophagus, carotid arteries and jugular veins. It is essential 
that the neck be fully extended in order to keep the edges of the wound open and thereby prevent any 
pain.

The five basic rules of Jewish slaughter include:

 The neck incision shall be complete without pause, pressure, stabbing, slanting or tearing.

 If the knife receives any nick, however small during the act of Shechita, the slaughter is not correctly performed and the 
use of such meat is not permitted.

 The Shochet is normally assisted by a sealer (Shomer) who is responsible for putting the Kosher mark on the brisket and 
on edible offal.

http://www.elearnvet.net/moodle/file.php/53/Photos-Meat/shechita.jpg


 Besides performing the act of slaughter, the Shochet offers prayers and carries out a post mortem examination by making 
an incision posterior to Xyphoid process and inserting the arm to detect any adhesions in the thoracic cavity (This process 
is called searching). The Shochet or Government inspector may carry out full meat inspection.

 Should the carcass be held in the chill room for more than 24 hours it must be washed in order to drain the excess blood 
and further washing and boiling to be carried out in the home

 The sciatic nerve and its adjoining blood vessels may not be eaten. Carcass found fit for consumption must have the meat 
porged by removing the large blood vessels in the fore quarter prior to retail sale.

 The process of removing this nerve is time consuming and not cost-effective.

 Only fore quarter are normally used, since the hind quarter, which are said to contain more than 50 blood vessels, can only
be porged by highly skilled kosher butcher and are therefore rarely eaten.

 A certain kind of fat, known as chelev, which surrounds the vital organs and the liver, may not be eaten.

 Kashrut or Kosher certification - The task of keeping kosher is greatly simplified by widespread kashrut certification.

 Approximately 3/4 of all prepackaged foods have some kind of kosher certification, and most major brands have reliable 
Orthodox certification.

Cattle

 The stated procedure in Jewish law for killing cattle.

 The animal is restrained before slaughter in an upright (e.g. Cincinnati) pen. This pen holds one animal; it is pushed 
forwards so that its head sticks out one end; a plate moves up from the floor to support the underside of the body and the 
head is raised by a chin lift which extends the animal's neck so that his/her neck can be cut more easily.

 When the throat has been cut, a side gate is raised and a hind leg is shackled.

 The chin-lift and belly plate are released and the animal is pulled out of the pen by a hoist and moved to an overhead rail. 
(Regulations introducing upright pens came into force in July 1992.)

 For cattle, the knife (called Chalaf) blade is usually 40 cm long and must be very sharp. If the knife is damaged the animal 
is terefa and rejected.

 Once the animal is dead and has been hoisted upside down, a cut is made through the abdominal wall and diaphragm and 
the Jewish inspector (who may also be the Shochet or slaughter man) feels at arms length into the chest to check for signs 
of abnormality. If anything wrong is discovered the whole carcass is rejected as terefa.

 Next, the forequarter meat down to the eleventh rib is separated and stamped. Jews can eat liver and tongue and these are 
marked.

 The hindquarters are not eaten by Jews unless they are porged. Porging involves removing forbidden tissues e.g. veins, 
sciatic nerves, lymphatic and because it is time consuming and expensive, it has not been practiced in the UK since the 
1930's.

 This means that hindquarters are sold on the open market and are not labeled as the meat from a ritually slaughtered 
animal. 

The stated procedure in Jewish law for killing sheep

 Wool may be shorn from the sheep's neck before its throat is cut.

 The sheep is placed by men onto its back on a metal cradle and the neck is held extended by a man.

 The Shochet makes a downward cut with a sharp knife about 30cm long.



 The sheep is shackled, hung upside down and subjected to the same chest examination as cattle.

 Acceptable carcasses are identified and as with cattle the hindquarters are rejected for Jewish consumption, but are sold 
on the open market.

The stated procedure for killing poultry

 In a processing plant the live bird is held under the Shochet's arm and the cut is made by one single downward stroke, 
which is supposed to sever the blood vessels.

 The bird is placed head down into a cone to bleed to death. The Shochet then examines the bird and after he/she has been 
processed, marked as kosher. Which animals can be eaten by Jews.

 The dietary laws (according to Leviticus and Deuteronomy) state only four legged animals, which chew the cud and have 
cloven hooves may be eaten, such as the cow, goat, sheep and deer.

 Animals, which have only one of these characteristics may not be eaten e.g., pig, camel. Animals, which died of natural 
causes or have been predated upon are forbidden, as is the blood of an animal, the fat surrounding the kidneys and 
abdominal viscera.

 The sciatic nerve and sinews of the hind legs are not permitted. Of aquatic animals, only fish with both scales and fins are 
allowed (e.g. cod, plaice, salmon etc. are permitted; whereas crabs, prawns, mussels, eels etc. are not). Most insects are 
forbidden.

 Land animals, which crawl on their bellies or walk on many feet are prohibited as well as many birds e.g. predators and 
wild waterfowl.

HALAL METHOD OF SLAUGHTER

Halal method

 In India, majority of buffaloes, sheep, goat and poultry are slaughtered by this method. In this method the throat is 
transversely cut with a sharp knife, which severs the skin, muscles, oesophagus, trachea, carotid artery and jugular vein.

 “ Forbidden to you (for food) are dead animals, blood, the flesh of swine and that over which has been evoked other than 
the name of the Allah. That which has been killed by strangling or by violent blow or by a headlong fall or being gored to 
death; that which has been partly eaten by a wild animal, unless you are able to slaughter it (in due form) and that which is
sacrificed on stone (alters)”. (Quran Chapter 5, Verse 4).

 The method of killing an animal for the sole purpose of making its meat fit for human consumption is called Zibah (Arabic 
word meaning purification or rendering something good or wholesome). Certain conditions must be fulfilled for Zibah to 
meet the requirements of Shariah (Tenets of Islamic law):

 First, the animal: It has to be lawful to eat alive and healthy animals are only to be slaughtered for the reason of food, in 
the name of the creator, God. The animal should be well fed, handled and moved gently and individually. It is forbidden to
consume animals slaughtered as an offering to others other than the Creator or the Allah, the almighty.

 Second, the slaughterman, the person male or female performing the act of Zabiha must be sane and a Muslim or Kitabi or
Mulla (refers to a person following the revealed muslim religion), with clear mind and not under the influence of alcohol 
or drugs.

 Third, the act of slaughter (Halal or Al-Dhabh or Zabiha) starts by pronouncing the name of ALLAH, The Creator (this is 
symbolic, to take his permission and in order to make the slaughterman responsible and accountable to give compassion 
and mercy to the animal during the act).

 The instrument used to perform Zabiha must be extremely sharp to facilitate the quick cutting of the skin, blood vessels of 
the neck (two carotid arteries, the two jugular vein) and the windpipe (trachea), but the central nervous system (Spinal 
cord) should be kept intact so as to enable the blood flow instantly and quickly. The knife should not be lifted off the 
animal during the slaughtering act. The incision made must be in the neck at some point just below the glottis and the root



of the neck.

 The entire slaughter operation should be carried out as per the procedures laid out and preferably under the supervision of
local Muslim authority (Muftis).

 It is forbidden to first throw the animal down on its side and sharpen the knife afterwards or to kill an animal in the 
presence of another

 It is abominable to begin skinning of animal while it is in the convulsing or before its life is completely departed.

 The consumption of blood is strictly prohibited since blood carries the waste from the tissues and other organisms 
responsible for various diseases.

Loss of consciousness and bleeding efficiency

 The deep, large cut through all the blood vessels of the neck causes acute blood loss and haemorrhagic shock: the blood is 
under great pressure and the pressure always goes from high to low resistance.

 The heart is alive and fully intact and so the blood is going to be pumped and poured out instantaneously and quickly 
under pressure leading to rapid fall in blood pressure, thus depriving the brain its main source of supply of oxygen and 
glucose with no blood to keep the animal alive.

 This leads to anoxia and almost immediate loss of unconsciousness- anaesthetization.

 The cerebrospinal fluid pressure falls even more rapidly than the blood pressure because of the jugular veins being cut and
this results in deep shock and more loss of unconsciousness.

 The animal at this stage after the cut is in a stable and quite state with no movement or any distressed behaviour.

 Because the brain is deprived of oxygen the heart beats faster in order to increase the blood to brain and deprived areas.

 Tonic and clonic involuntary contractions and convulsions start and occur as automatic physiological reflexes in order to 
push the blood to brain.

 Since, the spinal cord is intact, reflex muscular activity persists and the pressure of pumping blood to the brain and vital 
organs leads to maximum bleeding out and less retention of blood in the carcass and giving better quality of meat that is 
safer and healthier.

Source of Halal Food

 Land Animals: All land animals are lawful as food, except the following: 

o Pigs, Dogs, Animals with long pointed teeth (canines or tusks), which are used to kill prey, such as tigers, bears, 
elephants, cats and monkeys; or mice, scorpions, snakes, crows, centipedes, etc.; ants, bees woodpeckers; 
Creatures that are considered filthy by the public such as lice and flies; Animals that live both on land and in 
water (amphibians) such as crocodiles and turtles and Birds with talons or predator birds

 Aquatic Animals: All aquatic animals are “halal” except those that are poisonous, intoxicating or hazardous to health. 

o According to Shariah Law, najis are things that are themselves filthy and cannot be cleaned or cleansed such as 
pork, blood; lawful foods that are contaminated or that come into contact by filth.

o Stunning in Slaughter of Ruminants and Chicken (Halal method of slaughter)

General Requirements

 Two types of stunning shall be used for stunning namely Electrical and Mechanical Stunning.

 The use of stunning equipment shall be at all times under the control of a Muslim supervisor or trained Muslim slaughter 
man or Halal Certification Authority.



 The animals should be stunned temporarily and they should recover to its normal self within 5 minutes of stunning.

 The stunning should not kill or incur permanent injury to the animal.

Electrical Stunning

 The certification authority will control the strength of current to be used.

 The electrical stunner should be of the type allowed by the Government Authority in-charge of slaughter.

 Only “water stunning” should be used in poultry.

 The type of stunner used for slaughter of lawful animal should be “head only stunner” where both electrodes are placed on 
the head region.

Mechanical Stunning

 Mechanical stunners should only be used in cattle and buffaloes.

 Non-penetrative type (mushroom head) percussion stunner should be allowed.

 The stunner should not penetrate or break the skull so that the injury caused would not be permanent injury.

 The skull of the animal (after the head is skinned) should be checked for permanent injury.

 If the skull is found penetrated or broken the carcass should be identified as non-halal and should be separated from Halal
carcasses.

Cattle

 The stated procedure for killing cattle

 The animal is restrained on its own in a pen - it may be the Cincinnati type as described above or the same type as that 
used in mainstream slaughter when the captive bolt pistol is used to stun.

 The intention is to cause an immediate outpouring of blood by cutting jugular veins and both carotid arteries and trachea 
using a knife.

 Any knife may be used so long as it is sharp and long enough. The knife is supposed to be sharpened before each animal is 
cut.

 It is forbidden to cut the spinal cord (as with Jews) because "in order to squeeze all the blood out of the meat, the nervous 
connection between the brain and body must be preserved".

 Muslims and Jews want the heart to beat as long as possible and for the brain to send messages to the body to go into 
convulsions - as convulsions cause the muscles to contract and squeeze out more blood from the muscle meat. However, it 
has already been shown that blood loss is not affected by stunning.

 Convulsions occur because the brain is desperate for oxygen.

 It sends out messages to the muscles to contract so that more blood is poured into the circulation, however it is lost out of 
the cut throat and so the brain continues to send messages until the animal dies.

Sheep and Goats

 Sheep and goats are placed manually, by one or more people, on their back on a slaughtering cradle and the head is pulled 
back so the slaughterer can slit the throat, again cutting the jugular veins and carotid arteries.

Poultry



 Birds are killed in processing plants and retail premises.

 If they are not stunned, there are no specific procedures but birds are killed in a similar way to Shechita slaughter.

JHATKHA METHOD OF SLAUGHTER

Jhatkha method

 This method is followed in Sikh community and Hindus.

 In this neck is severed in one single stroke as close to the head as possible with a sword like heavy knife.

 The efficiency of bleeding is not proper in this method.

 This method is also practiced for religious sacrifice of the animals. Stunning of the animals is not done.

BLEEDING OF FOOD ANIMALS

Bleeding

Cattle

 The bleeding time in cattle is about 6 minutes.

 It has been found that cattle bleed better on rail than in horizontal position.

 Different techniques of bleeding used are:

o Bilateral severance of the carotid arteries and jugular veins by an incision across the throat region caudal to 
larynx.

o Incision in the jugular furrow at the base of the neck, the knife being directed towards the entrance to the chest 
to severe the brachiocephalic trunk and anterior venacava.

o The caution is that if the knife pierces very deep, pleura might get punctured and the blood might get aspirated 
into the pleural cavity and this reduces bleeding efficiency besides accumulation of blood in pleural cavity. This 
is referred as over sticking or back bleeding.

Sheep

 Incision in jugular furrow close to the head severing carotid arteries and jugular veins on both sides and in the some cases 
trachea, esophagus and spinal cord at the occipito-atlanto junction. Here the caution is cutting the esophagus, which can 
contaminate the neck area.

 Thoracic inlet bleeding is superior to the earlier one.

 Unilateral severance of carotid and jugular is satisfactory for bleeding efficiency, but skilled butcher is required to avoid 
incision of gullet.

 Most commonly bilateral severance of carotid arteries and jugular veins is practiced.

 The bleeding time for sheep is about 5 minutes. It has been found that sheep bled better in horizontal position then in 
vertical.



Pig

 Knife is inserted in the mid line of the neck at the depression in front of the sternum and pushed forward to severe 
anterior vena cava at the entrance of the chest.

 If the knife goes further in the shoulder pocket there is aspiration of blood in the shoulder pocket and reduces bleeding 
efficiency besides accumulation of blood.

 It has been observed that pigs bled better in horizontal position (prone sticking) than on rail.

INTRODUCTION

 The postmortem inspection (PM) constitutes a detailed and complete examination of the carcass in order to provide a 
wholesome and disease free meat to the consumer and forms a part of responsibilities of the meat inspector (Veterinarian)
in a slaughterhouse.

 The other subsidiary aspect of post mortem inspection is checking the efficacy of slaughter, carcass dressing and diagnosis 
of disease condition for disease control purpose.

 Many abnormalities affecting animals, which are not evident on ante-mortem examination, may be detected at 
postmortem.

 Inspection procedures are so organized that they not only provide a thorough post-mortem examination but also to 
eliminate contamination of meat during each step of intricate slaughtering operations.

 The PM inspection must be carried carefully; in hygienic manner and avoiding unnecessary cuts which may impair the 
market value of the carcass.

 The nature of the disease lesions as acute, sub acute and active spreading must be given adequate attention.

 The ante-mortem report, the necessary laboratory tests, general condition of the carcass should be considered in overall 
perspective before making a final Judgment.

 Responsibility of the consumer must be uppermost in inspector’s mind at the same time there must be no unnecessary 
wasting of meat.

FACILITIES FOR PM INSPECTION

 Proper infrastructure and mechanical facilities for smooth movement of carcass and their parts for PM inspection include 
adequate light, protective clothing, sharp knives, hand washing units with hot water, liquid soaps, towels, sterilizers for 
knives, saws, cleavers etc.

 These are essential at each inspection point (head, viscera, and carcass) and also at detained area where carcasses are 
detained for further examination.

 There should be a perfect co-ordination between the workers on slaughter line and inspector along with synchronization of
conveyor lines for identification of carcass and their individual viscera, organs.

 The clips, tie-on labels stickers, marking inks, knife marks on superficial muscles are generally used in carcass 
identification.

 The preprinted gelatin strips are stuck on the carcass fat. This is edible, waterproof, non-smearing, non-dissolving and 
abrasions resistant.

 Any system of identification must be clearly legible, easily applied, cheap, non-toxic and non-corrosive.



 Generally beef carcass should be labeled on rib cage, veal on the leg, and lamb on front of shank and pork on the hock, 
away from ham.

 The offal and the carcass must be labeled with the corresponding numbers for easy identification.

PM INSPECTION PROCEDURE

 The essential conditions for PM inspection include:

o The carcass should not be quartered unless the inspection is complete.

o The carcasses that are dressed without flaying (e.g. pig) must be thoroughly washed before making an incision.

o No serous membrane must be removed or stripped obliterated before the inspection is complete.

o No organs or parts should be removed without the permission of the inspector.

 The visual examination of the carcass is done for:

o The state of nutrition of the carcass (e.g. poor, emaciated (Click here-Animation), moderate etc.)

o Evidence of bruising, pigmentation or discolouration, local or general edema.

o Bleeding efficiency, body cavities, condition of pleura, peritoneum visceral organs, their size, colour and shape.

Palpation

 It is done for the satisfactory examination of an organ wherein the fingers should be pressed firmly on the organ / part of 
the carcass.

 This enables the inspector to locate smallest abscess or cyst.

Incision

 Whenever necessary the lymph nodes or carcass / organs may be incised to observe lesions or cysts but care must be taken
not to distort the carcass or organs.

 Incision should only be deep enough to satisfy the inspector and to prevent any risk of contamination.

GENERAL INSPECTION

 There are normally three main inspection points in an abattoir.

o Head

o Viscera

o Carcass

 Ideally the inspection station of the viscera should be before the carcass inspection point.

Head
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 An examination of the surface of the tongue, the palate or roof of the mouth, the lymph nodes of the throat 
(retropharyngeal, sub maxillary and parotid) shall be inspected.

 The cheek muscles shall be inspected on both sides, if necessary with a linear incision made parallel to the branches of the 
lower jaw.

Viscera

 All viscera should be inspected as they are removed from the carcass. Every organ and the associated lymph nodes are to 
be examined.

 In case of any abnormalities, the organs are incised and care to be taken not to contaminate the other parts and organs.

Carcass

 Every carcass should be examined for.

o State of nutrition: Muscles of healthy animals has a water: protein ratio of 4:1, whereas emaciated carcasses 
have a greater ratio.

o Evidence of Bruises or injury.

o Localized or Generalized edema: Hydrothorax, Ascitis, Brisket edema (TP).

o Efficiency of bleeding: Inter costal veins are detectable in poorly bled animals and the pre scapular lymph nodes 
are engorged with blood.

o Swelling or deformities of bones or musculature.

o Any abnormal odor (abscess).

o The serous membrane (pleura and peritoneum) shall be inspected and in no case shall be removed without prior
information to the inspector.

o Incision shall be made on each quarter in the musculature near the shoulder and near the pubic bone, without 
mutilating the carcass for detection of cysts (C. bovis, C. cellulosae and Sarcocystis)

o Look for the size, color and consistency of the lymph nodes. View, palpate and if necessary incise the carcass 
lymph node. 

HEAD INSPECTION

 The head including the surface of the tongue (which should be loosened but not detached before inspection), the palate or 
the roof of the mouth, the lymph nodes of the throat, the cheek muscles shall be inspected on both sides.

Cattle

 Except in calves up to six week of age, the oesophagus of all cattle and calves should be separated from its attachment to 
the trachea and viewed.

 This is followed by the inspection of gums, lips and tongue for FMD, necrotic and other forms of stomatitis, Actinomycosis
and Actinobacillosis, the tongue being palpated from dorsum to tip for the latter disease.

 Inspect all cattle and calves over the age of 6 weeks for Cysticercus bovis. The brain may show cysts of Cysticercus bovis. 
(Click here-Animation)

 The muscles of mastication should be carefully inspected with 3 to 4 linear incisions of 15 cm length and 1.5 cm depth 
made parallel to the lower jaw into the external and internal muscles of mastication.
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 Retropharyngeal, submaxillary and parotid lymph nodes must be incised for T.B. lesions.

 Roaring in cattle is associated with enlargement of retropharyngeal lymph node and about 50% roaring is due to T.B. or 
encapsulated abscesses.

 The tonsils of cattle and pig frequently harbor T.B. bacilli and should always be examined and removed as unfit for food 
even though they are apparently normal.

Pigs

 Where there is a risk of Cysticercus cellulosae, the outer muscles of mastication, have to be incised.

 The portions of muscles from tongue, diaphragm and cheek shall be inspected under microscope or trichinoscope for 
Trichinella spp.

VISCERA INSPECTION

Thoracic cavity:

Lungs

 Visual examination followed by palpation should be carried out for evidence of pleurisy, pneumonia, tuberculosis, 
Leptospirosis (Click here-Animation), fascioliasis, and hydatid cyst.

 The bronchial and mediastinal lymph nodes should be viewed, palpated and if needed incised for tubercular nodules 
(lymph nodes affected with tuberculosis contain small white nodules with semi solid cheese like greyish white or yellowish
mass).

 Except in sheep and goats, the bronchi should be opened up by a transverse incision across the diaphragmatic lobes.

 For horses and cattle, the larynx, trachea and the main bronchi should be opened along their length.

 Fibrinous inflammation of the pleura is characteristics of Contagious Caprine Pleuro Pneumonia (CCPP) in sheep.

Heart

 The surface of the heart shall be examined for petechial haemorrhages (Click here-Animation).

 A longitudinal incision shall be made extending from the base to the apex through the wall of the left ventricle and the 
interventricular septum, then the cut surface and the inner surfaces of the ventricles shall be inspected for Cysticercus or 
Hydatid cysts in the myocardium.

Abdominal cavity:

Liver

 A visual examination shall be carried for fatty changes (Click here-Animation), actinobacillosis, abscess, tumors (Click 
here-Animation) and parasitic infections such as hydatid cyst (Click here-Animation), Cysticercus bovis, fascioliasis (Click
here-Animation) and larval stages of oesophagostomum. The portal lymph nodes should be incised.

Stomach and Intestine

 The inner and outer surfaces shall be examined for any abnormal/disease conditions. eg. Enterotoxaemia (Click here-
animation) 
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 The serous membranes may show evidence of T.B. or actinobacillosis.

 Anterior aspect of the reticulum may show evidence of penetration of foreign bodies.

 Mesenteric lymph nodes should be incised for T.B. or Linguatulae nodules.

 The surface of the spleen should be examined for T.B., haematoma and infarcts.

 Small intestines shall be inspected for the presence of worms like round worms (Click here-Animation), etc.,

 Button ulcers in the large intestine and intestinal necrosis (Hog cholera) , and Inflamed and haemorrhagic mucosa of the 
stomach and intestine (paint brush effect) is characteristic of swine erysipelas (Click here-animation).

Kidney

 Lymph nodes of kidney and the adrenal gland shall be inspected before removal of kidneys.

 Kidneys shall be exposed and the surface inspected if necessary as incase of leptospirosis (Click here-Animation).

 Peticheal and ecchymotic haemorrhages in the kidneys (turkey egg kidney) is a typical finding in hog cholera (Swine) 
(Click here-animation).

 In sheep, soft pulpy kidneys are characteristic of enterotoxaemia.

 Firm and dry abscess in the kidney and other organs with a characteristic lamination appear during the later stages of 
caseous lymphadenitis.

Uterus and ovaries

 Examine for the presence of tumors. In cases suspected for brucellosis, uterus should not be incised or handled.

Udder

 Should be carefully be examined by multiple deep incisions about 2 inches apart for mastitis or abscess.

 The supramammary lymph nodes even in dry cows should be incised for evidence of T.B.

 Detailed examination of udder in pigs is necessary to rule out possibility of Actinomycosis.

CARCASS INSPECTION

 An external examination should be carried out for bruising, injuries and the appearance 
of carcass for any abnormalities like gelatinous oedema (Click here - Animation), fatigue
(Click here - Animation), etc.,

 Inspection of abdominal and thoracic cavities should be made for inflammation, abscess 
and T.B.

 The diaphragm must be lifted for examination for presence of T.B. nodules between the 
diaphragm and the thoracic wall.

 Pre scapular, popliteal, superficial inguinal, internal and external iliac, prepectoral and 
renal lymph nodes should be observed and if necessary palpated and incised.
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 In case of pigs the skin surface should be examined for Blotchy skin cyanosis and 
haemorrhages (African Swine Fever) and Diamond shaped skin lesions (Swine 
erysipelas).

 I n addition one incision into M.triceps brachii, 5 cm behind the elbow, should be made 
for inspection of both Cysticercosis and Sarcocystis in buffaloes.

 Examination of directly visible muscular surfaces, in particular the thigh muscles, pillars
of the diaphragm, intercostal muscles shall be made for the evidence of Cysticercus 
cellulosae.

LYMPH NODE INSPECTION

Lymph Nodes

 Lymph is the medium by which oxygen and nutritive matter are transferred from blood to tissues and waste products are 
removed.

 Lymph node is a reticular framework of elastic and smooth muscle fibers enclosing lymphatic tissue, which contains 
lymphocytes.

 The response of the lymph nodes is normally rapid to an irritant, involving enlargement. i.e. hypertrophy of lymph node 
(Click here-Animation), congestion and possible tissue damage.

 Hence, the size, color and consistency of lymph nodes form a valuable guide in estimation of disease process in the animal 
body (Click here-Animation).

 Lymph nodes are absent in poultry, but lymphoid organs are present.

Size

 The size varies from a pinhead to walnut and is usually round or oval and somewhat compressed.

 In ruminants they are large and few in numbers, whereas in horses they are small and appear in clusters.

 The size of lymph node is larger in younger animals than the adult counterparts.

Color

 They are whitish or grayish blue or black in color. The mesenteric lymph nodes of cattle are invariably black.

 In pigs the lymph nodes are lobulated and white except the head and neck nodes, which are reddish.

Consistency

 It varies in different parts of the body, the nodes of the abdomen being generally softer than those of the thorax.

 Physiological edema of the supra mammary and iliac lymph nodes are invariably encountered in lactating animals.

GENERAL CONDITIONS AND THEIR DECISION
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Bruising On postmortem examination, carcasses affected with local 
bruising are approved after being trimmed. Carcasses affected
with bruises or injuries associated with inflammatory lesions 
are also approved if tissue reaction does not extend beyond 
the regional lymph nodes. The affected areas should be 
condemned. When bruises or injuries are associated with 
systemic change and the wholesomeness of the musculature is 
lost, the carcass shall be Totally condemned.

Fever (Click here 
Animation)

Carcass is Totally condemned if fever syndrome is associated 
with presence of bacteria or bacterial toxins in the blood.

Pigmentation(Melanosis) Carcasses showing extensive pigmentation are Totally 
condemned. If the condition is localized, only the affected 
organ or part of the carcass needs to be condemned. (Click 
here-Animation)

Jaundice(Icterus)

(Click here-Animation)

On postmortem examination, the carcass and viscera with 
hemolytic, toxic icterus and obstructive icterus are Totally 
condemned. Less severe cases are kept in the chiller for 24 
hours. Upon re-examination, the carcass may be approved or 
condemned depending on the absence or presence of pigment 
in the tissue. If the obstructive icterus disappears after 24 
hours, the carcass and viscera can be passed for human food.

Haemorrhage / Haematoma
(Click here-Animation)

A carcass is approved if the haemorrhages are minor in extent
and are due to physical causes. The affected tissue is 
condemned. A carcass affected with extensive haemorrhages 
where salvaging is impractical, or a haemorrhagic carcass 
associated with septicemia is Totally condemned.

Abscess

(Click here-Animation)

On postmortem examination, the carcasses are condemned for
abscesses, if the abscesses resulted from entry of pyogenic 
organisms into the blood stream and into the abdominal 
organs, spine or musculature. An abscess in one organ may 
require condemnation of that organ and passing the carcass if
no other lesions are noted.

Tumors or Neoplasm(Click 
here-Animation)

Carcass affected with metastatic neoplasms is condemned. 
Multiple benign tumors in different organs also require 
condemnation of carcass. Carcass affected with circumscribed 
benign tumors is approved.
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Immaturity Carcass and offal of immature animals are condemned.

PARASITIC CONDITIONS AND THEIR JUDGEMENT

Condition Causative 
agent

Specie
s

Findings Judgement

Measly beef

(Click here-
Animation)

Cysticercus 
bovis 
Intermediate 
stage of

T. saginata

(Click here-
Animation)

Cattle The cyst are oval in 
shape and are most 
commonly found in the 
massetar muscle, 
besides shoulder, 
tongue, diaphragm, 
oesophagus and 
heart. These are 
sometimes present in 
lungs, liver and lymph 
nodes.

 Carcass 
showing 
heavy 
infestation 
should be 
condemned.

 If the 
infestation is
localized, 
the affected 
organs 
should be 
condemned 
and the 
remaining 
carcass may 
be 
conditionall
y passed 
with 
instruction 
for proper 
cooking.

Hydatid cyst(Click
here-Animation)

Echinococcus 
granulosus

Echinococcus 
multiloculari
s

Sheep, 
cattle, 
swine, 
horses

The most common sites
of cysts are the liver and
lungs. The cysts are of 
different sizes and 
shapes based on the 
organ in which they are 
found and they contain 
a clear fluid. In sheep 
and pigs liver is most 
commonly involved and
in cattle the 

 Carcass can 
be approved 
for 
consumptio
n, whereas 
the affected 
liver, lung 
and other 
organs have 
to be totally 
condemned.
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involvement of lung is 
most common.

Sheep measles Cysticercus 
ovis is the 
larval stage of
Taenia ovis

Sheep The cysts are oval, and 
are most common in 
the heart, masseter 
muscles, diaphragm 
and skeletal 
musculature.

In older animals the 
cysts appear 
degenerated and 
calcified and appear as 
greenish yellow caseous
nodules with 
calcification often 
present.

 In heavy 
infestations 
the carcass 
is
condemned.

 In moderate 
or light 
infestation 
consisting of
a small 
number of 
dead or 
degenerated 
cysticerci, 
the carcass 
can be 
conditionall
y passed
 with 
instructions 
for further 
treatment 
(Freezing or 
Heat).

Sarcocystosis
(Click here-
Animation)

S. fusiformis,

S. suihominis,

S. tenella,

S. gigantean

Buffalo, 
sheep 
and pigs

Oval, elongated or 
fusiform cysts usually 
seen in the oesophagus, 
pharynx, diaphragm, 
skeletal musculature, 
tongue and heart.

In S.tenella infestations
haemorrhages in the 
serous surface of the 
viscera, cardiac and 
skeletal muscles. Serous
atrophy of pericardial 
and perirenal fat.

 In heavy 
infestations 
the carcass 
is
condemned.

 In moderate 
to light 
infestations 
the lesions 
are removed
and the 
carcass is 
passed.

Trichinosis Trichinella 
spiralis

Pigs The predilection sites 
for the larvae are the 

Total 
Condemnation
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(Click here-
Animation)

tongue, pillar and costal
parts of diaphragm, eye,
masticatory and 
intercostal muscles. In 
the muscles, larvae may
persist for a long period
of time as numerous 
white specks or they 
may die and become 
mineralized (Click here 
-Animation).

Measly pork Cysticercus 
cellulosae 
Intermediate 
stage of T. 
solium

Pigs Found in the brain, 
liver, heart and skeletal
muscles. They cause an 
inflammatory response 
in the muscle and 
central nervous system. 
Cysts are oval in shape 
(Click here-Animation).

 Heavy 
infestation 
with 
Cysticercus 
cellulosae 
calls for 
Total 
condemnati
on.

 The carcass 
with light or 
moderate 
infestation, 
may be 
conditionall
y approved
after heat or 
freezing 
treatment.

BACTERIAL DISEASES AND THEIR JUDGEMENT

Diseases

 Tuberculosis

 Black quarter

 Swine erysipelas

 Johne's disease

 Brucellosis
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 Anthrax

 Haemorrhagic septicaemia

 Calf diptheria

 Actinobacillosis

 Actinomycosis

TUBERCULOSIS

Condition Causative 
agent

Species Findings Judgement

Tuberculosi
s

Mycobacterium
bovis,

M. avium,

M. tuberculosis

Cattle, 
Sheep, 
Goat, 
pigs and 
birds

Tuberculous granuloma 
(Miliary) in the lymph 
nodes of the head, lungs 
(Click here -Animation), 
intestines, liver (Click here-
Animation) and carcass. 
These have usually a well-
defined capsule enclosing a
caseous mass with a 
calcified center. They are 
usually yellow in colour in 
cattle, white in buffaloes 
and grayish white in other 
animals.

Active lesions may have a 
reddened periphery and 
Caseous mass in the center 
of a lymph node.Inactive 
lesions may be calcified 
and encapsulated.

Nodules on the pleura and 
peritoneum are found. 
Lesions are also 
encountered in the lungs, 
liver, spleen and kidney. 
Bovine T.B. is most 
common in ribs and 

 If localized, 
affected 
organs and 
associated 
lymph nodes
are 
condemned.

 If 
generalized 
Total 
condemnati
on is 
warranted.
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vertebral column 
characterized by formation 
of yellow granulation 
tissue.

SWINE ERYSIPELAS

Condition Causative 
agent

Species Findings Judgement

Swine 
Erysipelas

Erysipelothrix 
rhusiopathiae

Pigs Diamond shaped skin 
lesions. Vegetative 
endocarditis.

Enlarged and reddened 
spleen and congestion of
the other organs.

Inflamed and 
haemorrhagic mucosa of
the stomach (paint 
brush effect) and 
intestine.

 Carcass 
showing (Click 
here-
Animation)
 skin lesions or
arthritis 
complicated by
necrosis or 
signs of 
systemic 
effects is 
Totally 
condemned.

 A localized 
skin lesion 
requires only 
the removal of 
skin and the 
rest of the 
carcass is 
approved.

 Localized 
endocardial 
lesions of 
erysipelas 
without 
systemic 
changes or 
localized 
chronic 
inflammation 
of joints call 
for conditional
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approval of 
the carcass 
with heat 
treatment.

BLACK QUARTER

Condition Causative 
agent

Species Findings Judgement

Black quarter 
(Black leg)

Clostridium 
chauvoei

Cattle 
(calf), 
sheep and 
goat

Dark red to black 
muscle of the loin, 
back or leg with 
cripitating swelling

Sponge like bubbly 
appearance of the 
muscles with a 
peculiar rancid odor

Yellowish, gelatinous
subcutaneous tissue 
and associated gas 
bubbles

Blood stained fluid 
in body cavities

Total 
condemnation

JOHNE'S DISEASE

Condition Causative agent Species Findings Judgement

Johne's 
disease

Mycobacterium 
paratuberculosis

Adult wild 
and 
domestic 
ruminants 
such as 
cattle, 
sheep, and 

Thickened and 
corrugated intestinal
mucosa

Enlarged caecal 
lymph nodes

Total 
condemnation 
if carcass is 
emaciated. 
Otherwise, only
intestines and 
mesentery are 



goats
In sheep, ileum is 
thickened (Click here
-Animation) without 
corrugation; 
intestine is intense 
yellow and has 
calcified nodules. 
Mesenteric lymph 
nodes necrosed, 
caseated and 
calcified

generally 
condemned.

BRUCELLOSIS

Condition Causative 
agent

Species Findings Judgement

Brucellosis Brucella 
abortus,

B. melitensis, 
B. ovisand

B. suis .

Cattle, 
goat and 
pigs

Viscid exudates 
mixed with pus 
between uterine 
mucus membrane
and foetal 
membranes.

Both maternal 
and foetal 
cotyledons 
covered by 
purulent material

In male, necrotic 
foci in testicles, 
especially 
multiple abscess 
in epididymis

 Cattle carcasses 
affected with 
brucellosis are 
approved (after 
removal of 
affected parts), as
brucella bacteria 
remain viable for 
only a short 
period in the 
muscles after 
slaughter.

 Pig, sheep, goat 
and buffalo 
carcasses require 
total 
condemnation.

ANTHRAX

Condition Causative 
agent

Species Findings Judgement
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Anthrax
Bacillus 
anthracis

Cattle, 
sheep and
Pigs

Presence of uncoagulated 
and dark blood at natural 
orifices of the body

Absence of rigor mortis.

Haemorrhage of the 
mucous and serous 
membranes, lymph nodes 
and subcutaneous tissue

Enlarged spleen

Severe haemorrhagic 
enteritis

Degeneration of the liver 
and kidneys

Total 
Condemnation. 
Carcass and 
offals to be 
disposed safely 
and entire 
premises where 
the carcass has 
been handled 
needs to be 
effectively 
disinfected.

HAEMORRHAGIC SEPTICEMIA

Condition Causative 
agent

Species Findings Judgement

Haemorrhagic 
septicemia

Pasteurella 
multocida

Cattle, 
buffalo, 
pigs, yaks 
and 
camels

Subcutaneous 
swellings 
characterized with
yellowish 
gelatinous fluid 
especially around 
the throat region, 
brisket and 
perineum. 
Enlarged 
haemorrhagic 
lymph nodes

Petechial 
haemorrhage in 
the serous 
membranes

Total 
Condemnation



CALF DIPTHERIA

Condition Causative 
agent

Species Findings Judgement

Calf 
diphtheria

Fusobacterium 
necrophorum

Cattle 
(calves 
less than 
3 
months), 
sheep 
and pigs

Inflammation 
and ulceration 
with large 
masses of 
yellow-grey 
material in the 
mouth, 
tongue, 
pharynx and 
larynx

Often 
aspiration 
pneumonia

 Carcass of an 
animal affected 
with local lesions
isapproved after 
partial 
condemnation.

 Generalized 
diphtheric 
lesions 
associated with 
pneumonia or 
toxaemia require
the Total 
condemnation.

ACTINOBACILLOSIS

Condition Causative 
agent

Species Findings Judgement

Actinobacillosis Actinobacillus 
lignieresi

Cattle Enlarged tongue 
showing tough 
fibrous 
consistency 
(Wooden 
tongue). A 
cluster of small 
yellowish 
nodules and 
erosions of 
tongue mucosa

Granulomatous 
lesions in the 

 Carcass of an 
animal affected 
with active 
progressive 
inflammatory 
lesions of 
actinobacillosis in
lymph nodes and 
lung parenchyma
(Click here-
Animation) is
totally 
condemned.

 If the tongue is 
diseased and no 



retropharyngeal 
lymph nodes

Marked 
thickening of the
lower part of 
oesophagus and 
stomach wall

Typical 
Actinobacillosis 
lesions in the 
lymph nodes 
and organs 
consist of 
greenish-yellow 
thick creamy pus
with “sulphur 
granules”.

lymph nodes are 
involved the head
and carcass is
approved. The 
tongue is
condemned.

ACTINOMYCOSIS

Condition Causative 
agent

Specie
s

Findings Judgement

Actinomycosi
s

Actinomyce
s bovis

Cattle 
and pigs

Lesions in the 
mandible 
(Lumpy jaw) 
or maxilla

Granulomatou
s lesions in 
lower part 
oesophagus or 
anterior part of
the reticulum

Local 
peritonitis

 If 
inflammat
ory 
changes 
are 
progressive
with lymph
node 
involveme
nt it 
requires 
total 
condemnat
ion.

 If lymph 
nodes 
show no 



signs of 
disease, 
pass the 
carcass 
and 
condemn 
the 
affected 
parts.

TETANUS AND LISTERIOSIS

Condition Causative 
agent

Species Findings Judgement

Tetanus Clostridium 
tetani

Sheep 
and 

Cattle

Carcass shows 
evidence of 
asphyxia. 
Petechial 
haemorrhages on
serous 
membranes of 
heart. Lungs 
show congestion 
and edema.

Total condemnation

Listeriosis Listeria 
monocytogenes

Cattle, 
sheep

In septicaemic 
form, multiple 
minute grayish 
areas of necrosis 
of liver. 
Haemorrhagic 
gastritis and 
enteritis.

Total 
Condemnation

CASEOUS LYMPHADENITIS

Condition Causative agent Species Findings Judgement



Caseous 
lymphadenitis

(Click here-
Animation)

Corynebacterium 
pseudotuberculosis

Sheep 
and goat  Caseous 

abscesses in 
the superficial 
lymph nodes 
and carcass 
musculature

 Firm and dry 
abscess in the 
kidney and 
other organs 
Soft pasty 
abscess in the 
early stages 
changes to firm
and dry with a 
characteristic 
laminated 
appearance in 
the later stages 
of disease.

 Abscess 
content is 
creamy and 
pasty in goats

 Pneumonia

Differential diagnosis

 Abscesses in 
the organs and 
viscera, 
neoplasm, 
echinococcosis 
and other 
parasitic 
lesions

 If this 
condition is 
associated 
with extensive
involvement 
of many 
lymph nodes 
and tissues, 
suggesting a 
haematogeno
us spread, the
carcass is
condemned.

 Otherwise it 
is approved. 
The affected 
tissue is 
condemned.

VIRAL DISEASE AND THEIR JUDGEMENT

Viral Diseases

 African Swine Fever

 Foot and Mouth Disease

http://www.elearnvet.net/moodle/file.php/53/Animation_-_Meat/Caseous_lymphadenitis.swf
http://www.elearnvet.net/moodle/file.php/53/Animation_-_Meat/Caseous_lymphadenitis.swf


 Hog Cholera

 Rinderpest

FOOT AND MOUTH DISEASE (FMD, APHTHOUS FEVER)

 FMD is an acute viral and extremely contagious disease of cloven footed animals
such as cattle, sheep, goats, pigs and antelope.

 It is manifested by vesicles and erosions in the muzzle, nares, mouth, feet, teats, 
udder and pillar of the rumen.

 There are three main strains of viruses causing FMD, namely A, O and C.

 Three additional strains, SAT 1, SAT 2 and SAT 3 have been isolated from Africa 
and a further strain ASIA-1 from Asia and the Far East.

Transmission

 Direct and indirect contact with infected animals and their secretions including 
saliva, blood, urine, faeces, milk and semen, aerosol droplet dispersion, infected 
animal by-products, swill containing scraps of meat or other animal tissue and 
fomites and vaccines.

Condition Causative
agent

Species Findings Judgement

Foot and 
Mouth 
Disease

Picorna 
virus

Cattle, 
sheep, 
goats 
and pigs
and 
other 
cloven 
footed 
animals

Necrosis of
heart 
muscle 
(Tiger 
heart), 
usually 
only in 
young 
acutely 
infected 
animals.

Ulcerative 
vesicular 
lesions on 
tongue, 
palate, 

 Feverish animals 
with associated 
secondary 
bacterial 
infections call for 
total 
condemnation of 
the carcass.

 The meat of 
suspect animals 
may be
conditionally 
approvedafter 
deboning, and 
condemnation of 
the head, feet, 



gums, 
pillars of 
the rumen 
and feet. 
Vesicles in 
the mouth 
have clean 
white 
appearance
and 
contain 
straw 
colored 
fluid in 
cattle, 
sheep and 
goat.

Mouth 
lesions are 
not 
common in
pigs but 
principally 
affect feet.

viscera and lymph 
nodes of the 
carcass.

RINDERPEST (RP)

 Rinderpest is an acute, highly contagious, fatal viral disease of cattle, buffalo and wild ruminants manifested by 
inflammation, haemorrhage, erosions of the digestive tract, wasting and often bloody diarrhoea. Some swine species are 
also susceptible. Man is not susceptible to RP virus.

Transmission

 Direct contact with infected animals or their excretions and secretions and fomites.

 The virus appears in the blood and in secretions before the onset of clinical signs and this may cause infection in abattoirs 
and stockyards.

Condition Causative 
agent

Species Findings Judgement

Rinderpest Picorna 
Virus

Cattle, 
buffalo and 

wild 

Punched out 
erosions in the 
oesophagus

Total 
Condemnation



ruminants
Edema or 
emphysema of the 
lungs

Haemorrhages in 
the spleen, 
gallbladder and 
urinary bladder

Haemorrhagic or 
ulcerative lesions in 
the omasum and 
intestines and 
enlarged and 
necrotic Peyer's 
patches

Last portion of the 
large intestine and 
rectum are 
haemorrhagic 
showing “tiger 
stripping” of 
longitudinal folds

HOG CHOLERA

 Hog cholera is a highly infectious viral disease of swine manifested by septicemia and generalized haemorrhage.

 It is noted in acute, subacute and chronic forms.

Transmission

 Direct contact with infected pigs and ingestion of uncooked contaminated food wastes containing infected pork scraps.

Condition Causative 
agent

Species Findings Judgement

Hog Cholera Flavi virus Pigs Tonsillar necrosis,
Splenic infarcts. 
Button ulcers in 
the large intestine
and intestinal 
necrosis. 

 Carcass of an 
animal affected 
with hog cholera 
iscondemned, if 
kidney lesions 
are associated 



Petechial 
haemorrhages in 
the kidneys 
(Turkey egg 
kidney).

with lesions in 
the lymph nodes 
and other 
organs.

 If the meat 
appears normal, 
the carcass may 
beconditionally 
approved
pending heat 
treatment or 
sterilization.

BLUE TONGUE

Conditi
on

Causative agent Speci
es

Findings Judgement

Blue 
tongue

(BT, 
catarrhal 
fever of 
sheep, 
“sore 
muzzle 
disease”)

Orbivirus (Reo viridae 
family)

Transmission by

 Biting insects, 
especially
Culicoides gnats 
and mosquitoes.

 Vertical 
transmission 
occursin utero.

 Semen of infected 
bulls and 
mechanical 
transfer of 
infected blood by 
needles.

Sheep
 Vesicles or 

ulcers in the
mouth

 Generalized
edema and 
haemorrhag
e of 
subcutaneo
us tissue 
and 
musculatur
e

 Excessive 
mucus in 
the trachea

 Congestion 
of lungs

 Generalized
lymphadeni
tis

 Carcass of 
an animal 
affected 
with blue 
tongue is 
condemned
when the 
clinical 
signs of an 
acute 
disease are 
associated 
with 
generalized 
postmortem
lesions.

 The reactor 
animals are 
approved.



 Enlarged 
spleen

 Necrosis of 
the heart 
and skeletal
muscles

POULTRY POSTMORTEM INSPECTION

 The principal purpose of post mortem inspection is to supplement ante mortem inspection in identifying diseases of public
or animal health significance and monitoring animal welfare to remove meat that is unfit for human consumption.

Its purpose is to detect

 Diseases of public health significance

 Diseases of animal health significance

 Residues or contaminants in excess of the levels allowed by legislation

 Non-compliance with microbiological criteria

 Other factors which might require the meat to be declared unfit for human consumption or restrictions to be placed on its 
use

 Visible lesions that are relevant to animal welfare

 Evidence of animal welfare problems such as beating or long standing untreated injuries

Additional examinations and tests

 Where it is thought necessary, additional examinations are to take place such as palpation and incision of the carcass and 
offal and laboratory tests to:

o To reach a definitive diagnosis; or

o To detect the presence of:

 An animal disease,

 Residues or contaminants in excess of the levels allowed,

 Non-compliance with microbiological criteria,

 Other factors that might require the meat to be declared unfit for human consumption or restrictions to be placed on its 
use,

 Animal’s welfare being compromised.The body cavity of every dressed bird is opened through the transverse incision and 
visceral organs are drawn out.

 Now, the carcass is inspected externally for signs of disease, bone abnormalities, wounds, muscular atrophy, tumours etc. 
followed by body cavity.



 Liver is examined for consistency, texture, lesions and colour changes. Spleen is also palpated for texture and 
abnormalities.

 A cut is given on the hock to see synovial fluid for sinusitis.

Modernized Poultry Inspection Program (MPIP)

 MPIP is a HACCP and science-based inspection system that focuses on the slaughter process within the gate to plate food 
safety continuum.

 MPIP represents the latest Canadian advance in the evolution of poultry inspection methodology.

DISEASE COMMONLY ENCOUNTERED IN PM INSPECTION OF 
POULTRY



S.No Diseases
Lesions

      Judgement

1 Erythroblastosis
Diffuse condition of liver, kidney 
and spleen, paleness of affected 
tissues, petechial hemorrhages in 
small intestines.

 Total Rejection

2 Granuloblastosis
Gross pathological changes are 
similar to erythroblastosis, paleness
of bone marrow.

 Total Rejection

3 Visceral 
Lymphomatosis

Almost all organs including skin are
affected, spleen is enlarged three 
times of its normal size and has 
grayish brown colour.

 Total Rejection

4 Neural 
Lymphomatosis

Soft swelling of peripheral nerves, 
crop contains fetid material.

Total Rejection

5 Osteopetrosis 
(thick leg disease)

Irregular thickening of long bones.
Trimming of the 
affected parts. 
Partial 
condemnation

6 Ranikhet Disease Inflammation of trachea, bronchi 
and cloudiness and yellowish 
thickening of air sacs, spleen pale 

Total Rejection



and small.

7 Infectious 
Laryngotracheitis

Cyanosis of head, blood stained 
exudate in trachea and larynx.

 Total Rejection

8 Infectious-Coryza Catarrhal inflammation of nasal 
passage and sinuses, conjunctivitis, 
subcutaneous oedema on head, face
and wattles.

 Total Rejection

9 Chronic 
Respiratory 
Disease

Hypertrophy of mucous 
membranes, hemorrhage and 
exudation in the paranasal sinuses 
and trachea, bronchial thickening 
and pneumonia.

 Total Rejection

10 Ornithosis and 
psittacosis

Thickening and inflammation of air 
sacs, mesentery and serous surface 
of intestine, enlargement of liver, 
pericarditis.

 Total Rejection

11 Salmonellosis
Inflammation of duodenum, 
hyperemia of liver, kidney, gall 
bladder and myocardium, straw 
coloured fluid in pericardial sac, 
caseous plug in caecum and 
dehydration of muscle.

 Total Rejection

12 Fowl Typhoid Anaemia of-muscles, comb, wattle, 
skin and kidney, hypertrophy of 
liver and enlarged and congested 
spleen.

 Total Rejection

13 Pullorum Disease
Haemorrhagic enteritis, cyanosis of 
musculature and necrosis, 
hyperemia, anaemia and 
inflammatory changes in the 
organs.

 Total Rejection

14 Listeriosis Necrosis of myocardium, 
pericarditis, generalised oedema, 
necrotic foci in the liver and spleen 
inflammation.

 Total Rejection

15 Tuberculosis Irregular, greyish-yellow or grayish-
white nodules of different size are 
found in liver, spleen, intestines 

 Total Rejection



and bone marrow.

16 Fowl Pox
Lesions on comb, wattles and face 
in cutaneous form, lesions in mouth
in diphtheritic form; and 
occasionally pox lesions on leg, feet 
and other parts of body.

 Total Rejection

17 Coccidiosis
Epithelial cells of intestinal tract are
invaded and cause hemorrhages, 
petechial hemorrhages on caecal 
wall.

 Depends on 
severity. If carcass is 
emaciated warrants 
total rejection.

18 Aspergillosis Miliary to large size nodules in 
lungs, localised hepatization in the 
lungs.

Total Rejection

19 Favus (white comb 
disease)

Minute mould like grayish-white 
growth on the comb, wattles around
the eyes.

Trimming of the 
affected parts. 
Partial 
condemnation

20 Thrush Crop mucosa is thickened with 
whitish, circular, raised ulcers 
covered with diphtheritic 
membrane.

Depends on the state
of the carcass

POSTMORTEM SIGNIFICANE OF POULTRY DISEASE

Disease Unfit for food/condemned Partially condemned/passed for 
food

Avian leucosis 
complex

All affected carcasses -

Erysipelas All affected carcasses -

Tuberculosis All affected carcasses -

Ranikhet disease Carcasses with systemic 
involvement

If lesions are localized, only affected
parts are condemned.

Infectious



Carcasses with systemic 
involvement

If lesions are localized, only affected
parts are condemned.

Infectious coryza Carcasses with systemic 
involvement

If lesions are localized, only affected
parts are condemned.

Chronic 
respiratory 
disease

Carcasses with systemic 
involvement

If lesions are localized, only affected
parts are condemned.

Fowl typhoid Carcasses with systemic 
involvement

If lesions are localized, only affected
parts are condemned.

Pullorum disease Carcasses with systemic 
involvement

If lesions are localized, only affected
parts are condemned.

Listeriosis Carcasses with acute 
septicaemia

If lesions are localized, only affected
parts are condemned.

Salmonellosis Carcasses with active 
septicaemic lesions

In chronic cases affected parts are 
condemned. Rest are passed for 
food

Fowl pox Carcasses with progressive 
lesions and systemic changes

Recovered birds may be passed for 
food after removal of scabs

Fungal disease - Only affected parts are condemned

Fowl cholera All carcasses are condemned -

 All the condemned carcasses and parts thereof should be destroyed by chemical denaturing with crude carbolic acid or any
phenolic disinfectant or completely by incineration.

POSTMORTEM EXAMINATION REPORT

 Identification of the carcass (tag No.)

 Bleeding efficiency

 Condition of the carcass

 Onset of rigor and rigidity

 Serous infiltration

 Colour of the carcass

 Presence of off-odours

 Presence of external wounds

 Examination of head and tongue (lymph nodes:- parotid, submaxilliary and retropharyngeal)



 Examination of lungs (including bronchial and mediastinal lymph nodes)

 Examination of spleen

 Examination of heart

 Examination of stomach

 Examination of liver

 Examination of mesentery (including mesenteric lemonades)

 Examination of mammary gland / testicles

 Examination of uterus

 Examination of carcass lymph nodes

 (Prescapular, prepectoral, precrural, superficial inguinal / supramammary, and poplitial)

 Judgment

 Signature and Name of the Meat Inspector

INTRODUCTION

 The characteristics of meat and fat of food animals depend mostly on their colour, texture, appearance, consistency and 
distribution of fat.

 The differentiation of the muscle and fat of animals is of importance in connection with the possible substitution of 
inferior and at times repugnant meat for that of good quality.

 The substitutions that may be practiced are, that of horseflesh for beef, mutton for Chevon, mutton for venison, beef for 
mutton and occasionally the flesh of the cat for that of hare or rabbit.

 It is not difficult to differentiate the flesh and fat of these animals in the carcass form or in joints by means of anatomical 
conformation.

 But, their recognition in minced meat or in product form depends on chemical and biological tests.

METHODS OF DIFFERENTIATION

 We can differentiate or recognize the various types of meat being substituted as mentioned above, by three methods.

o Physical

o Chemical tests and

o Biological tests.

 These methods are also classified as follows,

Physical



 Carcass shape, meat and fat colour

 Anatomical differences

 Refractive index

Chemical techniques

 Glycogen content

 Iodine value

 Lenoleic acid content

 Fatty acid pattern,

 Histidine di-peptides and

 Direct probe mass spectrometry.

Biological tests

 Immunological techniques

o Agar Gel Immuno Diffusion (AGID)

o Counter Immuno Electrophoresis (CIE)

o Enzyme Linked Immuno Sorbent Assay (ELISA)

 Electrophoretic Techniques

o Polyacrylamide gel electrophoresis (PAGE)

o Polyacrylamide gel isoelectric focusing (PAGIF) 

PHYSICAL METHODS

 General features of the flesh – color, consistency, odour

 General characteristics of body fat

 Anatomical variation

CHARACTERISTICS OF THE MEATS


Meat Colour Consistency Odour

Mutton Pinkish Firm Faint

Goat meat Pale red Firm Goaty



Beef Brisket red to red Fairly firm -

Buffalo meat Red to dark red Firm -

Pork Pinkish grey Soft Urine like

Veal Pale to pink Not firm -

Horse Dark red Soft Sweetish

Poultry White Firm -

CHARACTERISTICS OF BODY FAT

Meat Colour Consistency Unique features

Mutton White Fairly firm Inter muscular fat present

Chevon White Inter muscular fat absent

Beef Yellowish 
White

Very firm Inter muscular 
fat present

Buffalo Pure white Firm -

Pork White Soft and greasy S/C and Intramuscular fat

Veal White Firm Negligible fat content

Horse Yellow soft and greasy No inter muscular fat

Poultry Yellow Loose Mostly in the abdominal cavity 
and in S/C area

ANATOMICAL VARIATION

Dentition

 Species Temporary Permanent

 Cattle, Sheep, Goat 2 (0 0 3 0) = 20 2 (0 0 3 3) = 32

 and Buffalo (4 0 3 0) (4 0 3 3)

 Pigs 2 (3 1 3 0) = 28 2 (3 1 4 3) = 44

 (3 1 3 2) (3 1 4 3)

 Horse 2 (3 0 3 0) = 24 2 (3 1 3 3) = 40

 (3 0 3 0) (3 1 3 3)



 Dog 2 (3 1 3 0) = 26 2 (3 1 1 2) = 32

 (3 1 2 0) (3 1 2 3)

 Cat 2 (2 1 3 0) = 24 2 (3 1 3 1) = 30

 (3 1 2 0) (3 1 2 1)

Vertebral column

Species Vertebral column

 Cattle, Buffalo C7 T13 L6 S5 Cy 18 to 20

 Sheep, Goat C7 T13 L6 S4 Cy 15 to 18

 Horse C7 T18 L6 S5 Cy 15 to 21

 Pigs C7 T14-15 L6-7 S4 Cy 20 to 23

 Rabbit C7 T12 L7-8 S3-4 Cy 14 to 20

 Chicken C15-17 T7 L+ S14 Cy 5 to 6

Paired ribs

 Species Ribs in pairs Sternal ribs

 Cattle, Buffalo 13 8

 Sheep, Goat 13 8

 Pigs 14-15 7

 Horse 18 8

 Dog 13 9

CHARACTERISTICS OF MEAT AND FAT FROM DIFFERENT 
SPECIES

Beef

 It is light red in young and dark and coarser in older animals due to testosterone secretion.

 Intramuscular fat (marbling) is well marked. In old bulls the dried surface of meat appears darker.

 Fat is yellowish in colour due to carotene pigment and is firm in consistency.

 In older animas the fat tends to be more yellowish and loose in consistency.

Veal

 In very young calves are pale in colour, watery in consistency and fat is white in colour and jelly like.



Carabeef (buff)

 Generally buffalo meat is darker (more reddish brown) and the fibers are coarser and looser in structure than beef.

 The odour of the buffalo meat and fat resembles that of musk and if boiled in strong acidified (H2SO4) water, it develops a
disagreeable odour similar to that of cattle manure.

 The fat of buffalo is strikingly white and drier and less sticky than in cattle.

Mutton

 Mutton is light red in colour with fine firm muscle fibers with little or no marbling.

 Fat is deposited in the fat depots and is white in colour, odour less, firm.

 Feathering, a characteristic phenomenon of fat distribution in intercostal muscles is a feature of mutton carcass.

Chevon

 Chevon is almost like mutton but pale in colour with no marbling but depot fat is marked white colour and has goaty 
odour.

 Kidney fat is abundant. Goat meat is more lean, dry and firm and easy to cook.

Pork

 It is light to dark in colour, varying from whitish gray to red, less firm in consistency and has a strong boar odour.

 Subcutaneous fat deposition is predominant which white in colour and greasy in texture.

 Pork becomes nearly white on cooking while other meats become darker.

Chicken

 Meat of a broiler chicken is pale brown in colour fat is greasy and shows marbling.

 The subcutaneous fat is abundant in broiler than desi type. Meat gives a pleasant odour.

Turkey meat

 Meat is more pinkish than broiler poultry and has a pleasant meaty odour. Dressed turkey has more breasts and less thigh 
meat than other table birds.

Rabbit meat

 Farm-raised rabbit is lean, slightly sweet meat with a closely textured flesh that has virtually no fat and is very high in 
protein Rabbit meat does not have a very strong flavour.

 It is comparable to, but not identical with chicken. Tenderness varies with muscle age, and depends on changes in the 
proportion and type of connective tissue supporting the muscle fibers.

 The younger rabbits are slaughtered, the tender the meat will be. On the other hand, flavour tends to develop with age.

Horse meat

 Horseflesh is dark red or even bluish in colour and has more fascia (due to more exercise) with sweet or somewhat 
repulsive odour, which develops rusting on keeping.



 There is no marbling and fat is yellow and greasy in character.

Deer meat or Venison

 In deer, the subcutaneous layer of fat is not as well developed as in sheep.

 The meat is poor in fat and possesses the odour of venison which is easily distinguishable from the odour of sheep.

Dog meat

 The colour of dog meat is very dark than pork and is easily made out in cooked meat.

 The muscles of the dog are smeary and the fat is more oily than hog fat. The odour of the dog meat is repulsive.

DIFFERENTIATION OF CARCASSES OF HORSE AND OX


Horse Ox

Unusual length of sides, together with the great 
muscular development.

The thoracic cavity is longer and have 18 pairs of 
ribs.

13 pairs of ribs.

The ribs are narrower but more markedly curved. Ribs are flat.

The superior spinous processes of the first six 
dorsal vertebrae are more developed and less 
inclined posteriorly.

In the forequarter the ulna extends only half the 
length of the radius.

It extends and articulates with 
the carpus.

In the hind quarter the fibula extends two thirds 
the length of the tibia.

Femur possesses no third 
trochanter; the fibula is only a 
small pointed projection.

The last three lumbar transverse processes 
articulate with each other, the sixth articulating in 
the similar manner with the sacrum.

They do not articulate.

Carcass shows considerable development of soft 
yellow fat beneath the peritoneum, especially in 
mares, but in stallion the fat is generally of a 
lighter colour and almost white.

The kidney fat is always firmer, 
white and more abundant than in
horse.

Flesh is dark bluish red. Meat has pronounced 
sweet taste and well-defined muscle fibers.

No bluish tinge of muscle.

DIFFERENTIATION OF CARCASS OF SHEEP AND GOAT



Feature Sheep Goat

Back and 
withers

Round and well fleshed Sharp, little flesh

Thorax Barrel shaped Flattened laterally

Tail Fairly broad Thin

Radius 1.25 times length of 
metacarpus

Twice as long as metacarpus

Scapula Short and broad. 
Superior spine, bent 
back and thickened

Possesses distinct neck. Spine straight 
and narrow

Sacrum Lateral borders 
thickened in form of 
rolls

Lateral borders thin and sharp

Flesh Pale red and fine in 
texture

Dark red and coarse with goaty odour. 
Sticky subcutaneous tissue, which may 
have adherent goat hairs.

CHEMICAL METHODS

 Meat composition

o The intra muscular fat content in mutton is higher (13%) and the least is buffalo (1.0%). Beef contains 2.5%, 
Goat 3.5% and Pork 4.5%.

o Vitamin A content is significant in beef and mutton but highly insignificant in buffalo meat, Chevon and pork.

o The glycogen content is high in Horse, by at least 10 times compared to other food animals.

o Myoglobin content in horseflesh is maximum (0.7%) compared to other food animals.

 Body fat composition

o Refractive index – The refractive index value for horse fat is 53.5 when in pork fat it is less than 50 and beef fat 
it is less than 40.

o Iodine number – Horse fat (70 to 85) is the highest compared to lard (50 to 70), ox and sheep fat (at 35 to 46).

o Carotene content in buffalo fat is zero.

o Linoleic acid content – horse fat contains 1 to 2% linoleic acid where as all other fat contain less than 0.1%.

BIOLOGICAL METHODS  ELECTROPHORESIS



 This is a powerful technique of protein separation as characteristic band patterns in a supporting gel, is used to quantify 
meat species on the basis of electro phoretic mobility.

o Starch gel electrophoresis: Separation of proteins on the basis of their mobility in a supporting gel of starch at a 
constant pH and electrical field is known as starch gel electro phoresis.

o Isoelectric focussing: It is an electrophoretic technique, which utilizes the change at the surface of a protein to 
drive it through a pH gradient gel.

o Polymeric compounds, the ampholyte, set up the pH gradient.

o The proteins applied on the gel reach a point where their surface charges become neutral, the isoelectric point. 
Subsequent fixing makes the proteins to get precipitated and fixed at the same point as bands, this pattern is 
species specific.

o By determining the location, density and the area of the pattern specific bands, the meat species can be 
quantified up to the extent of 10% pork in heated mixture of beef and pork.

IMMUNOCHEMICAL METHODS

 The homologous response of coctoprecipitins (antibodies against cooked/heat denatured proteins of meat) have 
been assessed by various immunochemical techniques such as,

o Immunodiffuson (Agar gel Immunodiffusion-AGID and dry disc test).

o Immunoelectrophoresis (Counter immunoelectrophoresis-CIE and rocket immunoelectrophoresis) and

o Enzyme immunoassays (different forms of ELISA).

BASIC PRINCIPLE

 The basic principle in these methods of meat species identification is the reaction of the homologous meat extract 
(antigen) with specific antiserum raised against the particular species meat.

Raising of antisera

 Freeze dried water extracts of skeletal muscles are to be reconstituted in physiological saline to get 75 mg/ml solution.

 This has to be emulsified with an equal volume of Freunds complete adjuvant. For immunization, healthy rabbits of 4 to 6 
months of age (1.25 to 1.50 kg) are to be used.

 The antigen and the adjuvant mixture should be administrated intramuscularly in the hind legs.

 This should be followed with booster doses of antigen but with Freunds incomplete adjuvant at weekly intervals for three 
weeks.

Assessing the potency of antisera

 Separate the serum from 3ml of blood collected from the immunized rabbits one week after the last injection to assess the 
potency of the antiserum by interfacial ring test.

 Here the known antigens are layered carefully over the antiserum in precipitin tubes to form two distinct layers.



 When homologous response is rapid (white precipitate formation at the junction of two layers following 30 min incubation
at room temperature) and the heterologous response is absent (no precipitation even after 2 hr), the antiserum can be 
considered to be of good titer.

Harvesting of antiserum

 The blood collected from the immunized rabbits should be allowed to clot at room temperature and placed at 4ºC for 
18hrs.

 Then the antiserum should be decanted and centrifuged at 3000 rpm for 10min to remove the remaining blood cells.

 Merthiolate should be added to this to get a concentration of 1:10000 and the same should be stored at –20ºC.

 By tube agglutination test the antisera should be tested for reaction with heterologous and homologous species antigens.

 The unabsorbed antisera are to be rendered species specific by absorption of heterologous antibodies.

 Absorbed antiserum can be prepared by adding small amount (about 8.0 mg/ml) of freeze dried antigenic proteins of the 
species with which they cross react.

 The mixture is mechanically shaken for 4hrs at room temperature can be held overnight at 4ºC. later the same should be 
centrifuged at 3000 rpm to eliminate antigen-antibody complex formed.

 The species specific antiserum thus obtained can be used for species identification of meats by serological techniques.

Preparation of antigens

 Initially 100g of sample of meat should be minced thoroughly for two minutes, then mixed in 100ml of normal saline 
solution and refrigerated for 12 hrs to facilitate the separation of maximum quantity of meat proteins.

 The decanted extract then should be filtered through Whatman No.4 and stored under refrigeration.

 This would be useful for AGID, CIE and dry disc immunodiffusion tests.

METHODS

Agar Gel Immunodiffusion (AGID) or Agar Gel Precipatation Test (AGPT)

 By this method known and unknown samples of meat and meat mixtures can be tested against the raised antisera.

 The two reactants diffuse in to the gel during 24 hr of incubation at 37ºC and a positive reaction is indicated by the 
formation of immunoprecipitates (opaque lines) at the point of equivalence for each antigen-antibody pair.

 Research have reported detection of chicken flesh at 1, 3 and 5% levels in heated beef sausages following this method.

 The AGID (or AGPT) is a sample test but long duration of incubation (of 24 to 48 hrs) is a disadvantage.

Dry disc test

 It is based on the principles of AGID. Antigens and antibodies are absorbed on to the filter paper discs and freeze dried for 
stability.

 Known anti species anti body discs and reference meat discs should be placed on the agar surface of the petri dishes.

 Blank sample discs are to be soaked in drip/extracts of meat samples and gently deposited on parallel test positions.



 These petridishes are to be incubated overnight at room temperature for precipitation lines.

 The tests for fresh meat are called as Overnight Rapid Bovine Identification Test (ORBIT), Poultry Rapid Overnight 
Identification Method (PRIME).

 The detection level of adulteration is reported to be 3 to 5%.

Counter immunoelectrophoresis (CIE)

 The diffusion of antigen and antibody is facilitated by the application of low voltage current.

 In addition, the electro osmosis created by the alkaline agar gel moves the gamma globulins (antibodies) towards cathode.

 The meat proteins moving towards anode produce immuno-precipitates with homologous gamma globulins at the point of
equivalence.

 Adulteration at 1:300 dilutions can also be detected by CIE. The main advantage of CIE is its rapidity (just 1hr) and high 
sensitivity, compared to AGID.

Rocket electrophoresis

 The protein assay by the migration of antigens in an electrophoretic field in to a gel containing antibody is the basis of 
electroimmuno diffusion referred to as electroimmunoassay.

 Agarose containing an antibody is produced to get a gel of uniform thickness.

 Wells are punched out of the gel at one end in to which various samples can be introduced.

 On electrophoresis the various samples migrate in to the gel and form precipitation line and each sample will have a 
characteristic rocket shape of lines and the height of rocket would be proportional to the concentration of the antigen.

Enzyme immunoassay

 Enzyme linked immuno sorbent assay (ELISA) can be employed in the diagnostic procedures to study both qualitative by 
as well as quantitatively the antigen and antibodies.

 The interaction of antigen and antibody occurring as a monomolecular layer immobilized on an inert surface rendered this
procedure a rapid and convenient method of determining antigens of meat food origin. Three forms of ELISA can be 
employed in meat speciation to recognize homologous species proteins viz., Indirect, Double antibody sandwich (DAS) 
and Competitive ELISA.

o Indirect ELISA

 It involves the application of species specific antibodies and test proteins coated on to the plastic 
surface of microtiter plates.

 The antigen-antibody complexes are detected by either enzyme linked anti IgG or Protein-A (antibody
detector) producing visible color reaction with added substrate.

 The color intensity when measured objectively at a specified wavelength in a micro ELISA plate 
reader as absorbance values quantifies the results which can detect 3% adulteration.

o DAS ELISA

 This immunometric ELISA requires two species specific antibody reagents. In this the plastic surface 
of the microtiter wells is precoated with monospecific antibodies (capturing antibodies) to capture 
antigens from test samples during two or three repeated incubations.

 The second (detecting antibody) species specific antibodies are then applied to form the top half of the
sandwich.



 This enzyme conjugated antibodies, anti IgG or Protein-A, subsequently produce colour with added 
substrate.

 The DAS ELISA has improved specificity and sensitivity and can conveniently detect adulteration 
even at 0.5%.

 DAS ELISA is the most suitable type of ELISA for detecting adulterated meat.

o Competitive ELISA

 This form of ELISA involves application of pre incubated meat extracts (test antigens incubated with 
known amount of specific antibodies) on to the antigen coated plates.

 Pre incubation sensitizes only the homologous antigens and hence the antispecies antibodies will still 
be free to interact with plate bound antigens.

 Subsequently addition of conjugated anti IgG and substrate brings about colour development.

 Electrophoretic techniques such as SGE and IEF-PAGE and Immunochemical methods viz., AGID, 
dry disc test, CIE, Rocket IE and different forms of ELISA can be successfully employed to detect 
various levels of adulteration in meats and meat products.

LYMPH NODES

 Lymph is the medium by which oxygen and nutritive matter are transferred from blood to tissues and waste products are
removed.

 Lymph  node  is  a  reticular  framework  of  elastic  and  smooth  muscle  fibers  enclosing  lymphatic  tissue,  which  contains
lymphocytes.

 The response of the lymph nodes is normally rapid to an irritant, involving enlargement, congestion and possible tissue
damage.

 Hence, the size, color and consistency of lymph nodes form a valuable guide in estimation of disease process in the animal
body.

 Lymph nodes are absent in poultry, but lymphoid organs are present.

HAEMAL LYMPH NODE

 These are deep red or almost black in colour, oval and up to the size of pea, but differ from lymph nodes in their 
anatomical structure and in the absence of afferent and efferent lymphatic.

 They contain numerous white blood corpuscles with red blood corpuscles in various stages of disintegration, hence the red
colouration of the nodes.

 Haemal lymph nodes are numerous in the ox and sheep but not found in the horse and pig.

 In cattle they occur especially along the course of the aorta and in the subcutaneous fat, while in sheep and lambs they are 
commonest beneath the peritoneum, the sub lumbar region, being large and more numerous in animals suffering from 
anaemia and cachectic condition.

LYMPH NODES OF CATTLE



 These are deep red or almost black in colour, oval and up to the size of pea, but differ from lymph nodes in their 
anatomical structure and in the absence of afferent and efferent lymphatic.

 They contain numerous white blood corpuscles with red blood corpuscles in various stages of disintegration, hence the red
colouration of the nodes.

 Haemal lymph nodes are numerous in the ox and sheep but not found in the horse and pig.

 In cattle they occur especially along the course of the aorta and in the subcutaneous fat, while in sheep and lambs they are 
commonest beneath the peritoneum, the sub lumbar region, being large and more numerous in animals suffering from 
anaemia and cachectic condition.

CHEST AND FOREQUARTER


S. 
No.

Name Location ( Chest and forequarter) Number and 
size

1 Prepectorals/ Lower 
cervical

Embedded in fat along the anterior border 
of the first rib at the entrance of the thorax

2 - 4 on each 
side

2 Costocervical Inner side or just anterior side of the 1st rib 
and close to its junction with the 1st dorsal 
vertebra, adjacent to the oesophagus and 
trachea

1

3 Prescapular (Click here
-Animation)

This a large node situated about 10 cm. in 
front of the shoulder joint

1,elongated 7.5-
10 cm long

4 Intercostal / 
Dorsocostal

In the intercostal spaces at the junction of 
the ribs with their vertebrae, and deep 
seated, being covered by the intercostal 
muscle

6 - 8

5 Subdorsal Lies in fat between the aorta and the dorsal
vertebrae

4 - 6.

12-25 mm in 
length

6 Suprasternal/ 
Sternocostals

Lie between the costal cartilages and 
covered by muscle

7 Bronchial (Inspectors 
node)

Right, left and middle bronchials, found on
the either side of the right and left 

3,
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bronchiole, irregular in shape. Right is 
partially hidden by the right lung and 
absent in 25% cases. The middle bronchial 
is situated in the middle line above the 
bifurcation of the trachea, but absent in 
50% cases

4 cm X 2.5cm

8 Anterior mediastinal Numerous lying in the mediastinal space 
anterior to the heart, and related 
anatomically to the oesophagus, trachea 
and anterior aorta.

Numerous

9 Posterior mediastinal Situated in the fat along the dorsal wall of 
the oesophagus.

8 - 12 in nos, 
up to 20 cm 
long

10 Axillary/ Brachial Covered by scapula and situated in the 
muscle external to and about midway 
along the second rib.

2, 2.5cm long

11 Xiphoid/Ventral 
mediastinal

Found in the loose fat at the junction of the
sternum and diaphragm at the level of the 
6th rib

2,

absent in 50%

ABDOMEN AND HIND QUARTER

S. 
No.

Name Location ( Abdomen and Hind quarter ) Number and 
size

1 Lumbar Situated in the fat covering the lumbar 
muscles and related anatomically to the 
aorta and posterior venacava.

4 nos

2 Portal /hepatic These form a group around the portal 
vein, hepatic artery and bile duct, and 
covered by the pancreas

10-15 nos.

3 Renal Found in the suet at the entrance to the 
kidney

Vary in size 
and number

4 Mesentric Comprise a large no of elongated nodes 
which lie between the peritoneal folds of 
the mesentery and receive lymph from 

10-50 and 6 to 
121cm in length



intestine

5 Splenic Absent in cattle -

6 Gastric Numerous and difficult to group, forms a 
chain along the right and left longitudinal
grooves of the rumen. Usually found in 
caul fat or attached to the stomach

Numerous

7 Iliac Situated near the terminal branches of 
the aorta and embedded in fat

2

a. Internal iliac Junction of the sacrum and last lumbar 
vertebra

Several, 12-
50mm in 
length

b. External iliac Situated laterally to the internal iliac, 
embedded in fat in the pelvis

1-2, 13-25 mm 
in length

8 Superficial 
inguinal (Male)

Lie in the mass of the fat about the neck 
of the scrotum and behind spermatic 
cord

2 nos

9 Supramammary Situated above and behind the udder 2 on each side, 
7.5cm

10 Deep inguinal In the inguinal canal and frequently 
absent

-

11 Ischiatic Lie on the outer aspect of sacrosciatic 
ligament between anus and outer portion
of ischium near coccygeal vertebrae

2 nos

12 Sacral Not constantly present -

13 Precrural/ Pre-
femoral

Embedded in fat and can be exposed by a 
incision at the edge of the tensor fascia 
latae muscles immediately above patella

1 no.

14 Popliteal Deeply seated in the round of the beef in 
popliteal cavity posterior to the knee or 
stifle joints. This is usually exposed 
between joints embedded in fat.

2 nos.

LYMPH NODES OF PIGS

S. 
No

Name Location (Head and neck) Number



1 Sub maxillary Situated anterior to the sub-maxillary 
gland near to the angle of the jaw, and 
partially covered by the lower part of 
the parotid salivary gland

2 on each side

2 Anterior or 
upper cervical

Corresponding to pharyngeal node of 
cattle, situated a short distance behind 
and above the preceding nodes

2 nos.

3 Parotid Several on each side, red in colour, one 
of the largest being situated just 
posterior to the masseter muscle of the 
lower jaw and partly covered by the 
parotid salivary gland. In order to 
expose, a deep incision must be made 
just in front and below ear

Several

4 Prescapular Lie close to the parotid salivary gland, 
being partly covered by it’s posterior 
border

Several in 
chain

Other nodes

5 Precrural (Click 
here -

Animation)

Embedded deep in fat, about 2.5 cm. in 
front of the stifle joint

2 nos, 5 x 
2.5cm

6 Popliteal Absent in 50% cases, but when present 
superficially placed on the posterior 
aspect of the limb about hands breadth 
above the tuber calcis

2 nos,

7 Gastric Situated on the lesser curvature of the 
stomach

8 Bronchial In additional to the right and left 
bronchial, this group include one on the
bifurcation of the trachea and another 
at the apical bronchus of the right lung.

4 nos.

9 Portal Several along the portal vein, the largest
about 2.5 cm.

Several
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INTRODUCTION

Meat Composition and Rigor Mortis

 Meat is generally referred as flesh or organs of animals & fowls. Meat of all mammals when adjusted for fat has reasonably
similar nutritive value although their sensory properties differ.

  Nutritionally meat is a very good source of essential amino acids, fat-soluble vitamins (A, D, E, and K) and to a lesser 
extent of certain minerals.

 Although vitamins and essential fatty acids are also present meat is not usually relied upon for these components in a well 
balanced diet.

 Organ such as liver is a valuable source of vitamins A, B1 and nicotinic acid.



 There are difference in the contents of ancillary proteins, of free amino acids, of fatty acids and various other substances.

 Consuming a single serving of liver once a month will provide 20-30% of the recommended Vitamin A intake for the 
month.

 ICMR recommendation for per capita daily intake of protein is 65 g or 1 g per kg of live weight, fat 2500 Kcal. in adults.

NUTRITIVE VALUES OF PROTEINS OF SOME FOODS


Protein Biological value Net protein Utilization Protein efficiency Ratio

Animal protein

Egg 96 96 3.8

Milk 90 85 2.8

Meat 74 76 3.2

Fish 86 74 3.5

Vegetable protein

Cereals

Rice 80 70 1.7

Wheat 66 61 1.3

Maize 50 48 1.0

Pulses

Red gram 72 54 1.7

Bengal gram 74 61 1.1

CHEMICAL COMPOSITION OF MEAT

Proteins

 Meat proteins are largely made of the muscles and the connective 
tissues.

 Although raw materials contain 18-22% proteins it will vary animal-to-
animal and muscle-to-muscle.

Fats (Lipids)



 The lipid or fat content is generally variable. The amount of lipid 
depends upon the type/ species of animal.

 The major component of food fat is triglycerides, which contain a variety
of saturated, monounsaturated, and polyunsaturated fatty acids.

 Animal fats, which are highly digestible, supply the essential fatty acid 
linoleic acid, carry fat-soluble vitamins A, D, E and K and provide 
protection and insulation for the human body as well as energy.

 Fat contributes 2.25 as much energy per unit of weight to the diet as do 
carbohydrates and proteins.

 Further fat play a role in adding palatability to the meat because of the 
flavour, aroma etc.

 Saturated fatty acids are less subject to oxidation than unsaturated fatty 
acids.

 Poly-unsaturated fatty acids (PUFA) are soft and oily and may lower the 
quality of pork and poultry carcass thus reducing the shelf life, since 
they are more readily oxidised.

 PUFA are more concentrated in brain and is much greater than in 
muscle tissue and essential for brain development in fetus.

 Meat from free-range animals contains more PUFA than those 
maintained under intensive system. More is the PUFA lesser is the 
health risk.

 Excessive intake of saturated fat is associated positively with blood 
cholesterol concentrations, thus it is considered a risk factor for heart 
disease.

 Myristic and palmitic acid seems to increase the cholesterol 
concentrations while stearic and shorter chain fatty acids, like 
monounsaturated fatty acid do not cause any change.

Carbohydrates

 Meat as such contains very meager carbohydrates.



 The liver is the major reservoir of carbohydrates. 50% of the total 
carbohydrate is presented here and stored as glycogen.

 Muscle has very little content of glycogen.

Minerals

 Iron, copper & zinc contents of kidney and liver are much higher than 
there in muscular tissue.

 Iron & copper content in kidney & liver of pig are greater than cattle & 
sheep.

 Iron from meat source is absorbed 3-5 times more readily than iron 
from plant foods and also enhances the absorption of iron from non-
meat sources, which are concomitantly consumed.

 In meat there are also small quantities of such minerals as manganese, 
which protects against degenerative diseases of the bone; zinc which 
promotes growth sexual maturity and wound healing and of cobalt 
which is essential for synthesis of vit B 12.

 Meat is a good dietary source of minerals except for calcium, iodine and 
magnesium.

Mineral composition of muscle (mg/100g)

Mineral Beef Veal Mutton
/ 

Chevon

Chicken Pork

Copper 0.079 0.11 0.12 0.05 0.069

Iron 2.13 0.85 1.77 0.89 0.91

Magnesium 22.0 25.0 26.0 25.0 23.0

Manganese 0.013 0.03 0.02 0.02 0.013

Phosphorus 199.0 211.0 189.0 173.0 211.0

Potassium 356.0 328.0 280.0 229.0 380.0

Sodium 63.0 86.0 66.0 77.0 57.0

Zinc 4.33 3.23 4.06 1.54 2.08



Vitamins

 Meat is generally an excellent source of water soluble B-complex group 
but it is a poor source of water soluble vitamin C and of the fat soluble 
vitamin A, D, E and K that are primarily the body fats.

 All the B-complex vitamins are present in the meat but thiamin, 
riboflavin and niacin are present in highest quantities.

 Pork contains higher level of B-complex vitamins than beef, veal, lamb, 
fish and chicken.

 Vitamin -B1 in pork & folic acid in beef is higher than other meats.

 Organ meat contains higher content of vitamins than muscular tissue 
especially vitamin B12 and A.

RIGOR MORTIS

 Rigor mortis refers to the stiffening of muscles after death. This is due to formation of permanent cross bridges in the 
muscle between actin and myosin.

 Or it is also referred as irreversible state of contraction of muscles.

 It is the first and most important post mortem change in muscle after the death of the animal. It is characterized by,

o Hardening and contraction of all the voluntary muscles.

o Loss of transparency of the muscle surface and loss of bloom.

o Stiffening of joints.

o Slight rise in the temperature (about 1.5ºC) followed by decrease.

PHASES OF RIGOR MORTIS

Delay phase

 Progressive loss of extensibility (shorter duration in normal animals).

Onset

 Increase in stiffness and completion of rigor (longer duration in normal animals).

Resolution

 Increased looseness, tenderness due to mechanical breaking of myofilaments.



 Rigor mortis affects first the muscles that have been most active and best-nourished prior to death e.g. heart.

 The rigor mortis commence from head, neck extending backwards to involve body and limbs.

 Rigor reaches its greatest intensity in the left ventricle and hence this cavity is usually free of blood on post mortem 
examination.

Approximate estimate of rigor phase in meat animals in carcasses kept at ambient temperature (30ºC)

Species Delay phase Onset phase Resolution

Cattle Up to 6-7 hours 7- 20 hours In 36 hours of death

Sheep, goat Up to 3 hours 3- 8 hours In 24 hours of death

Pig Up to 4 hours 4-10 hours In 26 hours of death

Poultry Up to 40 minutes 40 min to 2 
hours

In 12 hours of death

TYPES AND FACTORS INFLUENCING RIGOR

Types of rigor depending upon the duration of phases

Alkaline 
rigor

Long delay long 
onset

Chances of DFD meat due to 
prolonged stress and depletion 
of glycogen over a period

Normal 
rigor

Short delay long 
onset

Normal animals

Acid rigor Short delay short 
onset

Chances of PSE meat due to 
sudden stress and acute 
depletion of glycogen just prior 
to death.

Advantages of rigor mortis in commercial trade

 Low pH prevents the microbial growth.

 Lactic acid helps in conversion of collagen in to gelatin hence increasing tenderness

 Improves flavour of meat on cooking.

Factors influencing speed of rigor mortis

 Temperature (ambient temperature favours the development of rigor mortis)

 Stress prior to death or handling of animals prior to death

 Glycogen content at the time of death

 Species



 Fat covering

CASUALTY SLAUGHTER

 Refers to the situation where an animal is not in acute pain or immediate danger of death, but affected with a more 
chronic condition, e.g., obturator paralysis (Click here - Animation) and post partum paraplegia following milk fever in the
cow, or benign superficial tumors.

EMERGENCY SLAUGHTER

 It is required when an animal is in acute pain or is suffering from a condition where a delay in slaughter would be contrary
to animal welfare.

 Always providing that the salvage of the carcass should not present any hazard to the consumer, Fracture, severe injuries, 
Uterine prolapse etc., acute respiratory distress, tympanitis, and obstruction of esophagus.

 The slaughter of a food animal on account of accident is fully justified on economic and humane grounds.

 The commonest injuries encountered in food animals are fractures the limb or pelvis, extensive bruising during chronic 
recumbency, prolonged transport.

 Acute respiratory distress, with danger of asphyxia, may necessitate emergency slaughter and as seen in cattle as a result 
of tympanitis or obstruction of esophagus.

 Asphyxia in cow may also result from an attempt to swallow the placenta, when a portion of membrane may occlude the 
opening of the larynx.
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 Prolonged recumbency in cows and sow may occur most frequently after parturition.

 Affections, which necessitate the emergency slaughter of sheep, include pregnancy toxaemia, which occurs shortly before 
parturition and injuries.

 In lambs and older sheep paralysis of the hindquarters is frequently caused by pressure of an abscess on the spinal cord.

CATEGORIES OF ANIMALS FOR EMERGENCY SLAUGHTER

 The animals may arrive alive but in a moribund state suspect anthrax, to the total condemnation.

 The animal may arrive dead and un-eviscerated. Such animals may have been stuck and bled or they may not be bled in all
cases dead animals arriving at an abattoir must be condemned.

 The animal may arrive in the form of a dressed carcass.

 Those unaccompanied by the internal organs must be condemned.

 Evidence of stunning, delayed skinning, setting rigor mortis, cold extremities, lymph node examination must be made.

 If there is signs of post mortem discoloration, contamination or decomposition the carcass should be unhesitatingly 
condemned.

COLD SLAUGHTER

 It refers to the slaughter and dressing of food animals which have already reached the meat plant/abattoir/slaughter 
house in dead condition within an hour or two and the reason being for the death is like stress, road or rail accident, 
climate, etc.(excluding bacterial, viral, parasitic and similar other disease conditions).

 Such animals/carcasses, having no threat to human health by consumption, shall be brought to the slaughter hall at once 
(after proper inspection by the meat inspector) and the further slaughter and dressing procedures may be carried out 
without any delay in time.

INTRODUCTION

 Unsound meat means a meat including offal those are condemned in the slaughterhouse as unfit for human consumption, 
dead animals arriving at the slaughterhouse or fallen animals found in the villages.

 The unsound meat or condemned meat must be disposed hygienically to avoid spread of disease in the area and increasing
environmental pollution.

 The condemned meat can be converted into a fertilizer or a feed supplement like meat meal, bone meal or carcass meal.

 The animals dying of deadly disease like anthrax are subjected incineration or ashing at a very high temperature so that 
the spores are completely destroyed.

 The process of converting dead animals or condemned meat in to value added products like carcass meal are referred as 
rendering.



 Actually rendering in earlier days was the process of recovery of fat from dead animals, but now a day the definition also 
covers the production of carcass meal.

 Further, dead animals and birds or unsound meat can also be disposed by other methods like burial, incineration and 
composting.

BURIAL METHOD

Advantages

 Inexpensive method, if suitable area of land is available.

Disadvantages

 There is a risk of disease transmission and pollution.

 It does not destroy prions or pathogens.

 It may reduce the value of land.

 It requires substantial land area and earth moving equipment for larger animals.

INCINERATION

Advantages

 Destroys most of the pathogens (sterilization).

 At high temperatures (upto 1000°C), inactivates prion particles.

 Significantly reduces the volume of waste material to be disposed.

 Possibility to recycle some of the heat created during the process.

Disadvantages

 If the process is not done properly, then it may pollute the air.

 The equipment, operation and the maintenance of incinerators is expensive.

 Disposal of ash after the incineration process poses a problem.

 The nutrients from these organic matters are wasted.

RENDERING

 The entire animal matter i.e. type II wastes such as inedible offal, tissues, meat trimmings, waste and condemned meat, 
bones etc. can be processed in rendering system.



 The main constituents of animal matter are fat, water and solids. The objective of rendering process is to physically 
separate the fat, the water and the solids.

 This is effected by heating and rupturing connective tissue of individual fat and muscle cells so that raw fat and other 
material bound within is freed.

 In rendering, fat recovered is used for industrial purposes, such as soap and greases.

 Fat recovered from flesh of healthy parts can also be used for edible purposes.

 Solid portion, which is known as meat meal or bone meal, is utilsed for the manufacture of stock feed and fertilizers.

 Rendering is carried out in dry rendering or wet rendering plants. In both the processes, large pieces such as heads, bones 
etc are reduced in size by prebreakers.

 Large soft offals are also cut to size before processing. Intestines, stomach and similar soft materials contain manure and, 
therefore, they are opened and cleaned before feeding to rendering plant.

WET RENDERING

 It is simple to adopt, where in the pre-ground raw material are cooked in a closed
digestor (autoclave) under a pressure of 40-60 psi by direct injection of steam on
to the raw materials for 3 -4 hours.

 After cooking, the pressure is slowly released and the liquid and the solid phases 
are allowed to separate.

 The fat, which floats on top, is drawn off and can be polished further in disk 
centrifuge to remove residual water and fine particles.

 The residual solid material (Cracklings or Greaves - residual meat fibers/ solid 
material left behind after all fat have been extracted) is removed and pressed to 
remove additional water (stick water) before being dried and milled.

 Wet rendering produces good quality fat. However it requires long cooking time.

 It is labor intensive and has significant losses (up to 20% loss in stick water) 
because soluble and suspended materials are lost.

 It is also energy intensive. Bone meal preparation generally involves wet 
rendering.

DRY RENDERING

 It consists of both batch and continuous process. The digestor or cooker of this process is a double-jacketed vessel.

 They are being used to eliminate the unwanted moisture from the raw material without loss of nutrients.



 In this process no steam or hot water is allowed or passed directly into the raw material, whereas the stem is 
allowed into the outer jacket.

 The end point temperature is often 120-140ºC and the resident time extends up to 3 hours.

 The cooker contents are then discharged into a percolating tank to remove free drain fat, and then the solid 
material is pressed (continuous operation) or centrifuged (batch process) to remove additional fat. Then the solid 
materials are ground in a mill to meal.

Advantage

 Little material is lost

 Heat recovery is possible from the vent steam

 Cooking, sterilization and drying can be carried out in the same vessel.

Disadvantage

 It is best suited for high fat low protein offals

 High temperature used produces fines, which can pass into the fa, degrading its quality.

 Labor intensive process and fat produced is of inferior quality compared to wet or low temperature rendering 
system.

 This resident time of the raw material in the digestor or cooker depends on the volume of the cooker, heat, and 
mass transfer parameter as well as the throughput of the raw material stock.

CONTINUOUS LOW TEMPERATURE RENDERING

 Continuous low temperature dry rendering is used for producing better quality 
fats. This system uses heating, separation and cooling on a continuous basis, and 
is usually regarded as the ideal process.

 The process involves mincing of raw material, melting by live steam injection at 
90ºC, continuous separation of solids from the liquid fat in a decanter centrifuge,
further heating, centrifugation to remove the fines; and cooling in a plate heat 
exchanger to below solidification point.

 A prime consideration in the rendering of fat is the prevention of the breakdown 
of fat into fatty acids and glycerides by the action of the enzyme lipase which is 
active at 40-60ºC.

 Above 60ºC lipase is inactivated. The continuos low temperature system utilises 
this action and at the same time minimizes undesirable chemical activity, 
burning, oxidation and off flavours.

 This process requires less floor area and less labour than dry batch rendering.

 The disadvantage of Continuous low temperature dry rendering is that this 
system cannot apply pressure hence it cannot sterilize by pressure-cooking and 



cannot hydrolyse hair and wool.

YIELD OF RENDERING

Yield of the Product

 The knowledge of composition of raw material is required to calculate the yield of meals from different offals.

 The proportion of each ingredient will influence the yield of the final product. Higher the moisture content lower will be 
yield.

 Irrespective of the type of raw material used the aim of rendering is to produce a final product with the moisture and fat 
content not exceeding 7 per cent.

 The factors that influence the yield are,

o Type of rendering.

o Speed of operation.

o Pressure used.

o Human factor- experience of operative contributes to loss or gain.

o In general, the yield in Dry Rendering process is 3:1.

o Wet Rendering process is 4:1.

o Blood meal preparation is 5:1.

Wet Rendering Dry Rendering

In wet rendering the material is 
cooked in added water,

In dry rendering the material is 
cooked in its own water.

Temperature of about 1100c and 
pressure of 25- 40 psi, for 60 
minutes.

Temperature of about 1300c and 
pressure of 40 psi, for 30 minutes
Better sterilisation of material at 
higher temperature

The cooker is vertical type The cooker is horizontal type

The recovery of fat is better than 
dry rendering. To produce good 
grade tallow, viscera must be cut 
and washed.

The recovery of fat is not better than 
wet rendering. Tallow is dark 
coloured. More tallow is lost in dry 
rendered meat

Yield of carcass meal is less than 
dry rendering as 25 % of meat is 
lost in the gravy.

Yield of carcass meal is more than 
wet rendering

 Flow chart



EQUIPMENTS AND THEIR USES

S. 
No

Item description Use

1 Dehiding cradles For dehiding , removal of skin



2 Containers for offal For carrying offal

3 Pre –breaker For breaking large animal carcasses (up to 500 kgs) in to
smaller particles.

4 Dry melter (dry 
rendering cooker)

For cooking the material at high temperature and 
pressure

5 Charging chute For charging the dry melter with raw material

6 Percolating tank For collecting digested material and for drainage of free 
fat from the greaves.

7 Fat transfer tank for fat transport to settling tank.

8 Fat settling tank 
1000 litters

For collecting hot fat from the percolating tank and from
the centrifugal fat extractor.

9 Centrifugal fat 
extractor

For centrifugation of fat for removal of clean fat the fat 
content of the greaves should be brought down to a 
minimum of 8-12 % after centrifugation.

10 Cooling platform For cooling defatted greaves.

11 Hammer mill unit This is to reduce particle size. It should have a bagging 
spout and bag holder. Provision of stone trap in the unit.
Automatic bagging unit should include a balance hanger 
for setting specified load.

12 Inspection / 
operation platform

fabricated from mild steel, inclusive of handrail and 
staircase.
placed beside the cooker and pre-breaker.
size – 2 x 2 meter , 1.5 meter height

13 Steam boiler
complete with 
water softener unit 
and pumps

For supply of steam for cooking.
Supplied as a complete unit with capacity 600 kg/h for 
the mentioned plant.
The boiler will automatically cut off at high temperature,
low water level and high pressure.

14 Shell and tube 
condenser

To minimize odour

15 Non-condensable 
gas tank

For removal of gases to chimney

16 Cyclone For separation of particles from the vapour

17 Cooling tower

18 Water circulating 
pump

For circulating the water through condenser and cooling
tower.



19 Chain hoist, cap. 
500 kg and 
motorized trolley

For lifting carcass

20 Electric control 
panel and switch 
panel including

for controlling various operations.

21 Automatic 
moisture control 
including:

Control unit with instrument and stabilized dc supply 
unit for the measuring circuits. The module 
accommodates two data display for count adjusts and 
maxes. Count set.

22 Set of knives with 
wooden handle
Comprising of:

 10 nos. 
Dehiding 
knives

 10 nos. 
Choppers

 10 nos. 
Butchers 
knives

For cutting carcass

23 Set of spare and 
wear parts
Recommended 
spare and wear 
parts for 3-year 
operation.

24 Set of tools For operation or maintenance of all the equipment and 
machinery of the plant. The complete list of tools should 
be provided item wise.

25 Motorised 
multipurpose saw

For cutting carcass

26 Effluent treatment 
plant

For treating the effluents arising from the carcass plant. 
The BOD 5 reduction should be to level of 250 –300 mg 
per liter.

LEGISLATION



 The UK Health and safety at work Act 1974 requires all employers to ensure as far as is reasonably practicable, the health, 
safety and welfare of their employees.

 The Act provides for a safe workplace, safe machinery and adequate information, instruction, training and supervision. 
Employees have a duty to take reasonable care of their own safety. Regulations under the Act lay down the accidents which
must be reported directly to the health and safety executive (HSE).

 These relate to deaths, major injury and other dangerous occurrences as defined by the Act.

 If the injured person goes to hospital, a report is only necessary if he or she is detained for more than 24 hours other than 
for observation.

 In all cases completion of the ‘Accident Book’ is necessary.

 The UK factories Act of 1961 lays down specific requirements for first aid arrangements.

 A first-aid box or cupboard must be provided (more than one if there are more than 150 conform to certain standard and a
responsible trained person must be in charge of it.

 If the factory employs more than 150 personnel, this person must be either a registered or enrolled nurse or the holder of a
certificate in first- aid training issued during the previous 3 years by an approved organization.

 Derails relating to the sitting of first-aid boxes, maintenance of recodes, and situation of ambulance rooms and deferral of 
cases to a doctor or hospital are also included in the factories Act.

 Failure to comply with safety regulations may involve employers in prosecution.

 The UK Health and Safety Executive (HSE) is responsible for developing standards nationally and for inspection and 
enforcement in food factories, local authorities being responsible for inspection and enforcement in shops, supermarkets 
and catering establishments.

 Because of the high number (over 1000) of hand-tool accidents which occur in the UK meat industry each year, inspectors 
of the Health and Safety Executive carried out an investigation in 1981 into the nature of knife accidents in meat and fish 
plant and reported as follows.

 Out of 254 instances of knife injuries examined 75 (29.50) involved personnel with more than 5 years experience of boning
-out.

 In 169 (66.5%) instances there was no protection provided for the non-knife hand and in 228(89.8%) cases there was no 
protection for the wrist and forearm.

 Butchers/ boners appeared to be most prone to injury, but slaughterers were involved in about one-third of the total 
incidents.

 It was concluded that injury could have been prevented in 213(83.9%) of the accidents.

 In 2000 of the cases operatives were wearing plastic or rubber aprons capable of being easily penetrated by a knife.

 Usually the non-knife hand is injured, which would tend to indicate that knife-slip is the most frequent immediate cause of
injury.

 Good knife design, proper handle guards and adequate protection for the non-knife hand, wrist and forearm together with 
the use of apron of chain-mail are essential items for safeguarding butchers and boners.

 It is important to keep knives constantly clean and sharp, knife edges being sharpened ‘little and often’.

 Many personnel resist the use of steel-mesh gloves and aprons because of their weight and awkwardness in use.

 A washable lightweight glove made of high-strengh aramid and nylon with a steel core and cut-resistant, but not cut-proof,
is now available.



 Safety of personnel in the meat industry is of the utmost importance- neglect involves injury, pain, possible infection and 
time off work.

 Death from knife wounds is not unknown in the meat trade, nor are infection and septic arthritis resulting in finger 
deformity.

 Especially in cutting and boning rooms, safety gloves and aprons are essential along with a high degree of cleanliness and 
tidy working conditions, with no extraneous material on floors to cause falls.

 The collection of blood and fat in slaughter and carcase dressing areas is notorious for causing accidents.

 Safety helmets are essential to prevent injury from moving machinery and falling trolleys and carcases.

 All machinery must be adequately maintained and in proper working order. Plastic waterproof footwear with 
microcellular soles is of great value in preventing slipping on floors.

 Special attention must be given to personnel involved in the handling, of BSE-infected animals and those handling heads 
and spinal cords of all stock.

INJURIES

 In an industry where livestock are handled where machinery and knives are used and where floors are often slippery due 
to water, blood and fat deposits, injuries, sometimes fatal, regularly occur.

 By far the most common form of injuries are cuts incurred while using sharp knives.

 Excessive force with a sharp knife, a slip when making an incision (often when cutting through contaminated hides), can 
result in a severe wound and sometimes death.

 Abrasions are sustained through knocks from equipment, falling gambrels and trolleys often being the cause of contusions 
and acute injuries.

 In addition to knives, many injuries are caused by bone splinters, which can be responsible for simple punctures or large 
lacerations and are more serious than knife cuts in that they are more liable to infection.

 Newly-employed personnel lacking in efficiency are most often at risk.

 Most of the recorded fatalities and injuries have been associated with deboning operations in which slip can occur when 
the knife is drawn towards the operative’s body.

 Fatal stabbings have resulted in penetration of the femoral artery and vein.

 In addition, modern meat plant operations entail the use of automatic equipment and monotonous tasks which on 
occasion lead to repetitive strain injury (RSI, frequently a tenosynovitis of the hand).

 While carelessness and irresponsible behavior may account for some of these accidents, other reasons include the absence 
of protective equipments (chain mesh aprons and glover, helmets, the use of blunt knives and of steels without guards, 
holding bare knives while walking, catching falling knives, improper use of steels, use of knives other than one’s own, etc.).

 Dangerous machines must be efficiently maintained, fully guarded and properly used by authorized personnel.

 Rotation of staff should assist in the prevention of RSI.

 An all-too frequent, and totally unnecessary, cause of cuts is knife slips when skinning filthy cattle on which there are 
several inches of adherent faecal material.

 Inadequate first-aid facilities and lack of proper training frequently add to the problem of injuries and infections.



 ALL wounds, cuts and abrasions should be immediately treated and tetanus toxoid should be administered especially in 
cases of deep penetrating wounds.

ALLERGIES

 Some individuals are especially susceptible to animals and their environment. Among the reported allergies are rhinitis, 
which is sometimes combined with asthma (now a prescribed industrial disease in Britain) and skin rashes.

 The former two conditions may be related directly to contact with the animals or, for example, to mouldy hay and straw 
which can set up the condition known as ‘farmer’s lung’.

 ‘Farmer’s lung’ is caused by the inhalation of large numbers of the spores of the bacterium micropolysporum faeni, the 
antigens of which stimulate antibody production in the alveoli of the lungs.

 Subsequent exposure to these microorganisms causes a localized inflammatory response, the arthus reaction, producing 
acute or chronic symptoms of coughing, chills, dyspnoea, fatigue and weight loss. Less commonly, simple chemicals, act in
a similar fashion.

 In some cases faecal bacteria and Gram negative bacterial endotoxins in organic dusts cause nose and eye irritation, 
coughing, chest tightness, headache and nausea.

 These endotoxins may also play a part in byssinosis, which is a bronchoconstriction occurring in workers handling cotton, 
flax and hemp.

 These organic dust conditions are not uncommon in intensive livestock farms, especially poultry and pig units.

 Severe dermatitis of unknown origin affecting the hands of operatives removing pancreases has been observed.

 Occupational skin diseases are relatively common, forming some 60% of all new spells of certified incapacity for which 
injury benefit is payable and accounting for twice the number of working days lost compared with all the other 
occupational diseases together.

 Many different caused exist- animals and plant contact, organic and inorganic compounds, trauma, insects, 
microorganisms, radiation, etc.

 Factors such as the pattern and intensity of exposure, individual susceptibility, skin pigmentation, presence/absence of 
skin wounds, cuts and abrasions, skin protection and the presence / absence of efficient first-aid treatment are also of 
importance.

ZOONOSES

 While injuries of various types, including electrocution, are common, workers in the meat industry, especially in the 
slaughtering sector, are at particular risk in acquiring certain zoonoses (diseases naturally transmitted between animals 
and man).

 A vitiated atmosphere contaminated with microorganisms, poor ventilation and skin injuries contributes to the 
development of zoooneses.

 The zooneses include anthrax, brucellosis contagious pustular dermatitis, erysipelas, laptospirosis, listeriosis, louping ill, 
ornithosis, psittacosis, Q fever, rabies, ringworm, salmonellosis, staphylococcsis, streptococcal meningitis, toxoplasmosis, 
TB and tularaemia.

ANTHRAX



 There has been a significant decrease in the number of cases of anthrax in great Britain in recent years. While in England 
and wales in the period 1961-65 there were 56 cases with 4 human deaths, the number of cases per year since 1969 has not 
exceeded 5 with no deaths in man.

 The disease was made notifiable in the UK under the public health Act of 1966 in December 1966 and the decline in 
incidence was most noticeable in persons employed in the hides, wool, hair, bristle, bone flour and meat and bone meal 
trades.

 This was mainly due to the introduction of vaccination (cell-free vaccine prepared from a culture filtrate containing the 
protective antigen) in 1965 for workers at risk and in 1978 to labeling of the unsterilized product.

 Annual vaccination of grazing stock where disease is prevalent using spore or alum-precipitated antigen vaccine is 
recommended.

 However, workers in the above trades and those handling infected material are still at risk, as indeed are those in the 
livestock sector.

 Infection can be introduced with the importation of bone meal, etc., Contaminated with bacillus anthracis. Certain 
environmental events such as floods may cause epizootics.

 Cutaneous anthrax appears to occur more often on the hands and arms of meat handlers, while the face and neck are more
frequently affected in workers employed in other industries.

 The fact that anthrax in animals is not necessarily associated with sudden death is sufficient reason for great vigilance and 
for efficient ante-mortem inspection at meat plants.

BRUCELLOSIS

 While personnel engaged in the handling of livestock, dressing of carcases and offal and disposal of rejected material and 
hides are at hazard, especially, when infected and reactor animals are being slaughtered, for example, as a result of an 
eradication scheme.

 In some instances cases have occurred in meat plant staff unassociated with these duties, making the source of infection 
difficult to explain – the possibility of personnel having ingested unpasteurized milk has to be borne in mind.

 In 1966 a study in Edinburgh revealed antibodies to brucella abortus in 12.5% of abattoir workers and (Personnel from the
consumption of milk) in 1% of the population in that city.

 In the United kingdom the introduction in 1967 of voluntary schemes for the testing and removal of reactors from 
individual herds followed by area eradication in 1975 and compulsory eradication in 1975 and compulsory eradication in 
1979 has ensured a marked decline in the incidence of bovine brucellosis with a parallel reduction of human infection.

 In 1972 there were 264 cases of human brucellosis in England and Wales, there being reduced in 1986 to 30 isolations of 
brucella spp.of which 6 were Br. Melitenisis, 11 Br.suis, 23 untyped but none proved to be Br.suis,23 untyped but none 
proved to be Br.abortus. Br.suit type 11 is believed to be prevalent in Britain but asymptomatic in pigs and can cause a 
bacteraemia in man on occasions.

 There has been a tendency in the past in disease eradication schemes to rely on the slaughter aspect without paying due 
regard to the needs or the personnel responsible for handling infected and reactor animals.

 Such animals must be handled with great care with strict attention to hygiene at all stages.

 Workers must attend to personal hygiene, frequently washing hands and arms using a bactericidal soap, and avoid contact
with infected organs, discharges and urine.

 Uterus and udders must not be incised and should not be handled with unprotected hands.

 Hooks or other suitable instruments may be used. These organs should be carefully disposed of as rejected offal.



 Masks and rubber gloves have been advocated but present practical problems.

CONTAGIOUS PUSTULAR DERMATITIS 
(CPD, contagious ecthyma ,’orf’)

 CPD in sheep and goats is a worldwide disease in distribution caused by a DNA virus of the par poxvirus genus of 
poxviruses.

 Lesions on the lips of lambs(mostly upto 1 year old) and under of ewes are usually apparent, but a more serious form with 
high mortality may involve the tongue, palate, lungs and digestive tract.

 Between 1975 and 1981 in Scotland there were 344 reports of or f in human being, most cases affecting adults; especially 
men.

 In 49 cases those affecting were abattoir workers, butcher or meat handlers. Veterinary surgeons may also be affected.

 It is likely that the actual number of cases greatly exceeds reported ones since many of the lesions, although intractable to 
treatment, are of minor importance.

 The lesions of CPD occur fairly frequently in abattoir workers mainly on the hands wrists and forearm and sometimes the 
face.

 The early vesicle stage is rarely seen, however, and the usual presentation is a chronic, raised, circular dark red papule 
often found on the ulnar border of the hands.

 This papule is firm to the touch and may reach 3cm in diameter. Painless at first, the papule becomes dome-shaped with a 
depressed centre which contains a clear exudate.

 Pus formation and granulation tissue eventually take place, causing pain.

 Systemic CPD Although most cases of CPD are local lesions, the virus probably gaining entrance through small wounds or 
abrasions, there is evidence that a systemic form occurs and is becoming more prevalent(Shuttle worth, 1988).

 The main features of this invasive CPD are a hemorrhagic blister at the site of virus entry, an irregular blotchy rash on 
various parts of the body with swelling, pruritis of the affected part and axillary lymphadenitis, malaise and a flu-like 
feeling.

 Later stages involve aching limbs and joints, fatigue and exhaustion and adenitis of the cervical and inguinal lymph nodes 
with acute abdominal pain requiring hospital admission.

 The average duration of clinical signs is 10 months with a range of 2-30 months.

 The homoeopathic drug thuga accidentalis has been advocated by this author as e ffective treatment for many sheep and 
goats.

 Although personnel handling sheep are most often attached, the condition has been reported in engineering staff 
concerned with the maintenance of equipment, an indication of virus persistence.

 This ability is further confirmed by the fact that while CPD is most prevalent in sheep and lambs in the spring and early 
summer, infections have been recorder in abattoir staff in mid-winter.

 Undoubtedly, indirect as well as direct contact occurs, infection being acquired by both man and animals’ being acquired 
by both man and animals through intermediate passive transfer from apparently normal animals contaminated by 
contact, knives, clothing and other forms of equipment person-to-person transmission, however is rare.

 Servable protective protective precautions should be exercised – strict personal hygiene and prompt attention to cuts and 
abrasions.



 Infected animals should be handled carefully in the lairage and, as for all zoonoses, other staff should be alerted to the 
presence of CPD.

 The use of a live vaccine applied following scarification of the axilla of sheep wound serve to reduce the incidence of CPD 
in animals and man, but few owners appear to apply it.

ERYSIPELOID AND ERYSIPELAS

Erysipeloid

 A localized cutaneous intection of pig and fish handlers, butchers, cooks and veterinary surgeons, this is caused by 
Erysipelothrix rhusiopathiae, the causal organism of swine erysipelas which may also be associated with arthritis, 
especially in finger joints.

 There is a spreading erythema and oedema at the site which in rare cases may extend to a septicemia with high fever.

 The condition responds well to treatment with penicillin or erythromycin.

 Diagnosis is confirmed by isolation of the causal organism from the local lesion or blood.

Erysipelas

 Erysipeloid must not be confused with crysipelas, an acute cellulitis of human beings in the form of a red, painful, 
oedematous spreading lesion which often has a raised border and is caused by group A streptococci.

 The lesions occur most often on the face and legs of patients, especially women, who are suffering from a debilitating 
disease.

 In some cases the condition is severe with the occanence of bacteraemia.

LEPTOSPIROSIS

Leptospirosis (Haemorrhagic jaundice, Weil’s disease, Canicole fever, Mud fever, Dairy worker fever, Swineherd disease)

 This is a bacterial disease of varying severity and sporadic occurrence transmitted by contact with the urine of infected 
animals.

 The condition is characterized by sudden onset, fever, headache, myalgia, conjunctivitis and sometimes haemolytic 
anaemia , skin and mucous membrane haemorrhage, icterus, renal failure, meningitis and mental confusion.

 Fatal cases are not common but may occur where there is jaundice and kidney failure.

 In certain parts of the world leptospirosis is an important disease in the livestock industry, e.g. in parts of north and south 
America, Russia and the near East.

 Human infections do occur from time to time, even in the British Isles, and are almost always associated with rats in 
whose urine the leptospires are shed.

 Hedgehogs, voles, shrews, skunks, opossums ( cattle, horses, sheep, pigs and dogs) may also act as carriers. The size and 
movement of the rat population may increase the risk of exposure of human beings to infective material, the disease in 
man being more prevalent during the late summer and autumn months.

 Warm humid conditions appear to favour the proliferation of leptospires. Outbreaks of leptospirosis occur where people 
are exposed to canal, lake and fresh water contaminated with animal urine.



 In addition to abattoir workers, livestock handlers, veterinary surgeons, poultry and fish handlers, sewer and canal 
workers ect. Are liable to infection.

 Because of improved working conditions, leptospirosis is not now common in miners, sewer workers and fish cleaners. 
Who were at one time frequently infected.

 The reduction of the rat population and the control of litter with the adoptions reduced the incidence of leptospirosis in 
many areas of the world.

 At least 200 different serotypes of leptospires in 23 group have been recorded in livestock, occurring in two main 
complexes: Leptospires interrogans, most of the mammalian strains and the biflexa, including the non-pathogenic 
saprophyte types.

 Most of the human cases of leptospirosis occurring in England and wales are of the interhaemorrhagiae serogroup, 
followed by heddomadis and canicola infections.

 Serovars commonly identified in causing human infection are icterohaemorrhagiae, hard go, caneeln, autumnal is, 
Pomona, hebdomadis and austyalis.

 Although infection normally takes place through the skin, especially if cut or abraded, it may also occur via mucous 
membranes and through inhalation or ingestion.

LISTERIOSIS

Listeriosis (mononucleosis)

 This bacterial disease is caused by listeria monocytogenes and manifested in man by meningoencephalitis and/ or 
septicaemia which may be fatal. Sometimes abortion takes place.

 A cutaneous form of listeriosis is also recognized in adults and appears to be increasing in incidence.

 The reservoir of L. monocytogenes is forage, silage, soil, water and a wide range of animals (domestic and wild) and birds.

 The organism has been isolated more frequently from the faeces of abattoir workers than from and other class of 
employees.

 The disease occurs mainly in pregnant women, neonates, elderly persons and immuno-compromised individuals, 
including alcoholics.

Symptoms and lesions

 Symptoms in man are usually sudden in onset with fever, nausea, headache,vomiting, mental confusion and sometimes 
coma, collapse and shock.

 Lesions of endocarditis are rare but granulomatous lesions may occur in the liver and other organs along with internal and
external skin abscesses.

 The disease is sporadic in occurrence, human infection normally occurring by ingestion of contaminated food (cheeses, 
vegetables, milk ect.) or contact with infective material(fetuses, fetal membranes, soil etc.). Infection can also be acquired 
by inhalation and by venereal transmission.

 In a few cases the ingestion of infected meat by human beings has resulted in listeriosis.

 Primary cutaneous listeriosis has been recorded by many author. McLaughlin and Low (1994) cited 1 cases in adults in 
which the disease appeared as an initial reddish rash which developed into vesicular or pustular lesions 1-2mm in 
diameter with either dark or light centers.



 These cases occurred in a lorry driver, a wholesale butcher and the remainder in veterinary surgeons and farmers. Most 
cases in the farmers and veterinarians were associated with the manual delivery of aborted bovine fetuses or stillbirths.

 Various phage type of L.monocytogenes were isolated from the cutaneous lesions and the anortion specimens.

Preventive measures

 Pregnant women, immunocompromised individuals, veterinary surgeons and farmers must avoid contact with potentially 
infective materials such as aborted fetuses and fetal membranes.

 Only properly cooked meats and pasteurized dairy products should be eaten. Freedom of all foods, especially soft cheeses, 
from listeria and other food-poisoning organisms should be ensured.

LOUPING ILL

 Flavivirus born Louping ill and related tick-borne encephalitides (Central European tick-borne encephalitis, Russian 
spring-summer encephalitis, powassan virus encephalitis etc.) occur mainly in eastern and central Europe, Scandinavia, 
Asia, Canada and the USA, causing varying severities of encephalitis in man depending on the virus involved, individual 
susceptibility and so on.

 The frequency of cuts and abrasions undoubtedly predisposes to these infections when acquired occupationally.

 An incidence of louping ill infection of 8.3% was detected in scottisg abattoir workers in 1966, an incidence which has been
markedly reduced in recent years.

 In addition to infection from biting ticks, louping ill in man may also be acquired through the consumption of infected 
milk. Adult ticks may procure infection from man.

 Symptoms usually take the form of fever headache, flu-like symptoms, conjunctivitis sometimes accompanied with 
nervous signs. The condition in man is generally mild.

 Preventive measures should include vaccination of ewes( inactivated vaccine grown in tissue culture).

PSITTACOSIS AND ORNITHOSIS

Psittacosis and ornithosis (Chlamydiosis, Parrot fever)

 Both diseases are transmissible to man, psittacosis from birds of the psittacine order (Parrots, parakeets, etc) and 
ornithosis from birds other than psittacines, A sheep strain ofChlamydia psittaci can infect pregnant women.

 The disease is worldwide in distribution and affects a wide variety of birds. Among domestic poultry it is most common in 
ducks, turkeys, geese and pigeons, which are the main source of human infection.

 The first recorded outbreak of ornithosis in the UK occurred in the winter and spring of 1979-80 and was associated with 
commercially- reared ducks. Some cases involved workers in a duck-processing plant, other occurring in 15 out of 46 
veterinary. Surgeons attending a training course on the supervision of poultry processing premises.

 A survey of workers in the British duck industry has indicated a past exposure to infection rate (based on results of 
complement fixation (CF) tests on blood samples) of 11%. The workers employed on evisceration lines showed the highest 
titres to the CF test.

 Cases of human ornithosis originating from ducks have also occurred in the Caech Republic and Denmark. In the former 
country it was found that covering the evisceration lines and improving the plant ventilation by the installation of 
extractor fans solved the problem in the workers.



 While the number of human cases arising from psittacine birds has been decreasing since the implementation of the UK 
captive Birds Order of 1976, the overall number of ornithosis cases has been rising.

 Persons may become infected more than once and, while the disease in man is usually mild, occasionally it can be severe. 
Human infection occurs be inhalation following exposure to infected aerosols , dust-infected birds droppings and nasal 
discharges and sheep fetuses and membranes. Chlamydia psittaci may also be responsible for cases of conjunctivitis in 
poultry workers, especially in dust-laden atmospheres.

 Symptoms in humans including gastrointestinal pain and vomiting, headache, insomnia and pneumonia. Valvular 
endocarditis may develop. Mild attacks of the disease may be mistaken for influenza. Recovery is usually complete but 
convalescence may be prolonged. Infection is pregnant women from a sheep source can be very serios.

 Diagnosis in man is based on serological tests(complement fixation and fluorescent antibody). In birds the organism is 
demonstrated in stained liver and spleen smears with isolation in tissue culture from fetuses, fetal membranes, etc.

 Preventive measures should include education of the public on the risk of exposure to infected exotic pet birds and 
infected ducks, geese, turkeys and pigeons, including feral pigeons; regulation of importation of birds of the parrot family; 
efficient surveillance of pet shops, aviaries, farms and processing plants; and treatment or destruction of infected stock 
combined with effective disinfection.

 Treatment with tetracyclines is usually effective. Antibiotic prophylaxis with chlortetracycline is advocated for control of 
the disease.

 Satisfactory standard of ventilation and the prevention of dusty atmospheres are essential as is the use of dust masks 
where necessary.

Q FEVER

Q Fever(Query fever, pneumorickettsiosis, abattoir fever, Balkan influenza, Balkan grippe)

 In a study of workers in an Edinburgh abattoir(Schonell et al., 1966) it was found that 28.1% showed antibodies to phase 2 
antigen of Coxiella survey in 1953 revealed an incidence of 2.13% in the general population in Britain.

 In 1966 in Northern Ireland, 28.3% of abattoir workers and 24.4% of veterinarians were positive, although there had been 
no evidence man. The disease has been reported worldwide.

 Q fever was first officially recognized in the United Kingdom in 1949 and is now routinely tested for in the differential 
diagnosis of human cases of pneumonia and pyrexia of unknown origin.

 Between 1975 and 1980 an annual average of 100 cases were reported to the public Health Laboratory Service in England 
and wales.

 Outbreaks are rare and the source of infection is often difficult to establish.

 In recent years in Australia, Q fever has been such a serious disease in abattoir workers that vaccination of susceptible 
personnel was instituted; 924 non-immune volunteers were inoculated with a Cox.

 Burnetii phase 1 vaccine, and while 34 cases occurred in 1349 non-vaccinated workers, there were no cases in the following
18months.

 Q fever is a notifiable disease in humans in some countries, notably Austraiia, Israel and Italy.

Symptoms

 The disease is man is an acute febrile condition with sudden onset, pneumonia, coughing, malaise, anorexia, myalgia and 
weakness lasting 1-2 weeks.

 Hepatitis, pericarditis and endocarditis may ensue in more severe cases.



 The mortality rate is low- probably less than 1% in treated and untreated patients.

 Many cases are asymptomatic. The organisms can survive for long periods in cardiac cases with relapse long agter the 
initial infection. The severity of Q fever increases with age.

Reservoir of infection

 Cattle, sheep, goats, cats and many wild animals and ticks form the reservoir, cattle and sheep are the main sources of 
infection, especially at parturition/ abortion when numberous organisms are shed in placentae and fetal fluids.

 Urine, faeces and milk may also be infective. Many infected animals are frequently asymptomatic.

 The organisms, which can multiply in the genital tract and mammary gland, remain viable in fodder and dust for long 
periods.

Mode of infection

  Human infection is acquired by inhalation and by direct and indirect contact with infected animals and materials(straw, 
wool, clothing, fertilizer,etc.).

 The consumption of raw infected milk may sometimes be responsible. Infection through blood and bone marrow 
transfusion has been reported.

Diagnosis

 It is by complement fixation and ELISA tests. Demonstration of Coxiella brunetii in the blood of patients is rarely 
attempted because of risk to laboratory staff.

Prevention and control 

 Along lines enumerated above. Pasteurisation/boiling of milk and hygienic measurement including disinfection, are 
important.

 High risk groups in some countries receive vaccine prepared from inactivated cox.brunetii (phase - I) infected yolk sac. 

RINGWORM

Ringworm(dermatophytosis, dermatomycosis, trichophytosis,epidermophytosis, micro-sporosis, tinea)

 A fungal disease of the skin, this is caused by several species of Trichophyton and microsporum, especially 
T.mentagrophytes and T.verrucosum (from cattle, horses, rodents and wild animals) and m canis (from dogs).

 Spores of ringworm fungi can remain viable for years on carrier animals, taskle and bedding, even longer than the active 
lesions on animals and man.

Mode of transmission

 Direct and indirect contact with animals and their harness brushes, combs, clothing, etc. Transmission from person is 
rare.

 As with many skin diseases, injuries in the form of cuts abrasions and maceration of the superficial skin layers constitute 
predisposing factors.

Clinical sings in man



 These resemble those in animals – circular, scaly, pink to red, crusty lesions with slightly raised borders which expand 
peripherally with loss of hair.

 The hands, arms and forearms are mostly affected but other body areas may be involved due to scratching.

Diagnosis

 The organisms are identified as characteristic hyaline ectothrix arthrospores in skin scrapings taken from the periphery of 
the lesion and treated with 10% potassium or sodium hydroxide.

 Culture should be made for confirmation and species identification. Examination of hairs and scales identification.

 Examination of hairs and scales under wood’s lamp(UV light) shows a yellowish- green fluorescence for microsporum but 
not for Trichophyton species.

Prevention and control

 It also above Disinfection procedures using formaldehyde are valuable for infected tools and equipment and sodium 
hydroxide for buildings.

 Care should be exercised in handling affected animals.

 Cattle appear to be more often affected during the winter months in Britain, the condition usually disappearing once 
spring sunshine arrives.

 In Russia and some other east European countries a live spore vaccine is used in cattle to protect against Trichophyton 
infection.

 Oral griseofulvin is an effective treatment.

SKIN SEPSIS

 Streptococcal and staphylococcal skin infections are fairly common in animal and meat handlers and have become more 
frequent in recent years.

 Outbreaks of skin infection due to streptococcal pyogenes have been recorded among workers in meat processing 
factories, the first outbreak occurring in Yorkshire, England, in 1978.

 In this instance there was an attack rate as high as 44% in one department (packing).

 Altogether there 103 episodes of infection in 82 workers out of a total staff complement of 347(Barnham et al., 1980).

 Group L β-haemolytic streptococci were also isolated from the clinically infected wounds, impetigo and paronychia of 15 
patients involved in the slaughter and dressing of pigs and poultry, staph aurous being recovered from 8 of these cases 
(Barnham and Neilson, 1987).

 Outbreaks associated with staphylococcus aureus and β-haemolytic streptococci (sir pyogenes being the most common) 
have been recorded in Scottish a abattoirs.

 In association with these outbreaks a survey of skin sepsis in the different classes of meat handlers revealed that knife 
injuries constituted the greatest percentage group with slaughters, inspectors and gut cleaners principally involved.

 Had this survey been carried out in a processing factory the main category or worker most at risk would have been boners.

CUTANEOUS SALMONELLOSIS AND CLOSTRIDIAL CELLULITIS



 This condition has been reported in veterinary following the delivery of dead or emphysematous calves and cannot be 
excluded as a hazard for meat plant stuff.

 The lesions take the form of pustular dermatitis or folliculate as small, red patchy spots on arms and hands apparent 
within three days of the event.

 In some cases more severe lesions, even ulcerations, have occurred with mild systemic symptoms, headache and fever.

 Several types of salmonellae have been isolated – S.dublin, S.Saint paul, S. typhimurium and S.dublin, S.Saint paul, 
S.typhimurium and S.virchow.

Clostridial cellulitis

 An unusual form of infection occurred in a male worker following a scratch from a bone in a poultry plant in wales in 1991.

 The tiny wound become a cellulitis with swelling, pain and an objectionable odour which travelled up the arm and 
eventually enveloped the whole body’, making the man a virtual social outcast.

 Various types of antibiotics were used in addition UV light, chlorophyll and oxygen without effect.

 A skin biopsy and microbiological examination revealed the presence of a clostridium bacterium which was secreting 
toxins, the cause of the foul smell.

 Recovery took place without apparent reason.

STREPTOCOCCOSIS

Streptococcosis(Str.suis infection, Str.zooepidemicus infection)

 Streptococcus suis type 2 infection is a disease of pigs, transmissible to man and characterized by meningitis which has 
been recognized in the united kingdom, Canada, USA, Brazil and Natherlands.

 Recent surveys have shown that the disease is widespread in pigs in the united kingdom, especially in the south and east. 
In is probably present in all pig-producing countries.

 After the first UK outbreak in 1973 there was an increasing number of incidents recorded, to a peak in 1976 after which 
there was an apparent decline.

 Carrier rates for Str.suis type 2 in tonsils of pigs from 12 herds in England with a history of Str.mening varied from 20% to 
90%.

 In two herds thought to be free of the disease, the carrier rates were 20% and 1.5% respectively

 In Ontario, Canada, Str.Suis type 2 was detected in 8.1% of 347 pig herds examined in 1985.

 Microbiological examination of meat operatives hands and knives showed that eviscerators involved in tongue and lung 
removal were more at risk of exposure to sir.

 Suis infection because of the presence of the organism in palatine tonsils

 In Australia and New Zealand an examination of 734 pig palatine tonsils showed that 54% were infected with Str.suis type 
1 and 73% of 959 tonsils with Str.suis type 2 organisms.

 Both forms of bacteria were recovered from the blood and reproductive tracts of 3% of normal pigs

 Streptoccal meningitis in pigs occurs agter weaning and when pigs and mixed, the organisms apparently being conveyed 
by healthy adult carrier animals in the nasopharynx.



 However, it is possible that human carriers may on occasion be implicated stress is probably a precipitating factor.

 Streptococcus zooepidemicus has been isolated from cases of mastitis in cattle.

HUMAN STREPTOCOCCOSIS

 Since 1975 there have been several reports of illness in people due to Str.suis type 2 (group R) in England, wales and 
Ireland.

 The persons affected were abattoir workers, meat processing plant operatives, butchers, farmers and veterinary surgeons.

 In one case there was no history of any occupational involvement. Some of the patients developed meningitis while others 
suffered arthritis and lymphangitis with bacteraemia.

 Fever is always present with headache, numbness of the fingers, foot pain, rigors and skin erythema.

 Streptococcus zoopidemious infection is responsible for pneumonia and upper respiratory symptoms, cervical adenitis 
endocarditic and nephritis.

 Humans acquire str.suit infection through handling contaminated meat, while Str.zooepidemicus infection occurs in 
people in contact with sick and carrier animals and by drinking infected milk.

Prevention and control 

 See under injuries earlier Tetanus (lockjaw)

 While abattoir workers are probably no more at risk than other occupations, nevertheless in an industry where livestock 
are handled and where wounds, often deep, penetrating ones, occur, the possibility of tetanus occurring is a very real one.

 In England and wales, reported cases of tetanus usually range from 15 to 24 annually with deaths varying from 1 to 10 
year, but the actual number is probably four to five times greater.

 The disease appear to be more common in persons over 45 years of age and in males.

Prevention and control

 See under ’Injuries’ earlier.

TULARAEMIA

Tularaemia ( rabbit fever, deerfly fever, O’ Hara disease)

 Tularaemia occurs worldwide and is especially common in North America where some 2000 human cases, often of rabbit 
and tick origin are reported annually in the United States.

 Japan also has an undue incidence associated with rabbits but the virulence of the causal organism, Francisella tularemia, 
is low. Some strains in North America are more virulent.

 In general, however, the fatality rate from tularemia with appropriate treatment is low, normally less than 5%.

 In addition to rabbits and hares, muskrats, lemmings, beavers, birds and some domestic animals, especially sheep, are 
sometimes infected.



 Ticks and mosquitoes are concerned in the cycle of infection.

 The skinning of infected rabbits and hares is a common means of human infection, the organism gaining entrance through
small wounds.

 Insect bites may also be responsible. Ingestion of the organism can cause a pharyngitis. A rarer modes of transmission is 
via the conjunctival sac.

 Symptoms in man are variable and include fever, headache, myalgia, pneumonia, pharyngitis, abdominal pain, diarrhea 
and vomiting.

 Where the organism is inoculated through the skin, an indolent ulcer usually develops with an adenitis in the associated 
lymph nodes.

Preventive measures

 Include the avoidance of wounds and cuts especially during the wounds and cuts especially during the skinning of 
carcases, control of rodents, dipping of sheep to control vectors and immunization of persons at high risk.

 The rodent-proofing of homes in endemicareas is recommended, with the thorough cooking of meat and boiling of water. 

PREVENTION OF OCCUPATIONAL DISEASE IN MEAT PLANT 
STAFF

 Education of workers as to the nature of zooneses and how to minimize the risk of infection by careful handling of 
potentially infected stock, carcases and offal

 Efficient veterinary ante-mortem inspection especially with casualty animals, and the immediate alerting of staff to all 
disease hazards.

 High standards of personal and environmental hygiene.

 Avoidance of cuts, wounds and abrasions with prompt and efficient treatment when they occur.

 Proper meat plant construction and layout and ventilation with good staff facilities (Showers, toilets, hand washing, use of 
bactericidal soaps, etc)

 Good first-aid facilities

 Vaccination of staff where appropriate.

 Where possible, elimination of disease in domestic animals.

 Close liaison with medical expertise.

CLASSIFICATION OF MEAT BORNE ZOONOSIS

 Meat borne illnesses are the infections or diseases, which are transmitted through meat either by direct consumption or 
handling of contaminated meat.

 Meat borne illnesses include food poisoning (Salmonella, Staphylococcus aureus, Bacillus cereus, Clostridium 
perfringens, Campylobactor jejuni or Clostridium botulinum) or transmission of diseases like tuberculosis, brucellosis, 
anthrax and parasitic infestations like cysticercus bovis, cysticercus cellulosae and trichinella spiralis, etc.



 The method of prevention and control depends upon the way of transmission of the disease or infection, type of the 
causative agent and the type of meat and meat products.

Classification of meat borne illness

 Meat borne illness of chemical or toxicological agent

o Intrinsic toxicity: fish toxin, animal eating toxic plants.

o Toxic chemicals from the soil: plant grown on the seliniferous soil / fluorite soil.

o Chemical preservatives: when added above limits e.g. nitrites.

o Accidental or criminal contamination: lead, zinc, cadmium, arsenic.

 Endogenous animal infection transmissible to man and animal

o Zoonosis acquired occasionally through the intestinal tract: Pasteruellosis, Leptospirosis, Erysipelothrix, 
Listeriosis and miscellaneous (Brucellosis, Vibrio foetus, FMD, Tularemia, Rickeettsia burnetti.)

o Zoonosis acquired chiefly through the intestinal tract: Salmonellosis, Shigellosis.

o Zoonosis acquired commonly through the occupation: Anthrax, Bovine TB, Brucellosis, ORF, Louping ill, Ring 
worm, Avian psittacosis, Streptococcal meningitis.

o Meat borne helminthic zoonosis: Trichinosis, Taeniasis, Echinococcosis.

o Rare meat borne zoonosis possibly acquired by infection: Toxoplasmosis, Sarcosporidiasis and Intestinal 
myiasis.

o Food poisoning: Salmonellosis, Shigellosis, Staphylococcosis, Botulinum, Coliform (E.coli O157:H7).

o Miscellaneous food poisoning: Cl. perfringens, Bacillus cereus, Streptococcosis.

o Viral food poisoning: Poliomyelitis, Infectious hepatitis.

GENERAL STEPS FOR CONTROL AND PREVENTION OF MEAT
BORNE ZOONOSES

 Animal identification: Identification of source of infection farm, herd and area.

 Health maintenance: public health, surveillance.

 Consumer protection strategies: avoid food poisoning / Hazard Analysis and Critical Control Points (HACCP).

 Increasing host resistance: immunization / stress reduction / genetic selection.

 Strict sanitary measures.

 Cleaning and the disinfecting of the contaminated objects and materials.

 Restricts the movement of the animals, unauthorized people, animal by-products feeds etc.

 Reducing contact potential: Separating vector / host; isolation of affected host; population control.



 Establishment of the local quarantine of infected premises and the initiation of the epidemiological studies to ascertain the
extent of infection.

 Reservoir neutralisation: Test slaughter / mass therapy.

 Immediate slaughter of all infected and the exposed animal and their disposal by deep burial in quick lime or by burning.

 Communication: mass media.

 People education: training programs.

 After reasonable interval of time, susceptible test animals are introduced on the premises and periodically examined for 
the reappearance of infection.

GENERAL PRECAUTIONS IN AVOIDING FOOD POISONING

 Food should be handled in a hygienic manner by all food handlers and infected handlers should be kept away.

 Cross contamination from raw to cooked foods can be prevented by washing hands and all equipments or surfaces in 
contact with raw foods.

 The time gap between preparation and service of food should be reduced to avoid long storage in warm environment.

 Large masses of food, which have to be reheated after should be cooled quickly to 15ºC and refrigerated immediately.

 Food should be reheated thoroughly so that the center of the food gets heated to a temperature (80ºC), high enough to 
destroy bacteria.

 Frozen foods should be thawed carefully at temperatures between 10- 15ºC and frozen food should not be cooked till it is 
thawed.

 Foods once thawed should not be refrozen unless it has been cooked well after thawing.

 Cooked foods, which are to be served hot, should be stored above 63ºC.

 Avoid cooling and heating food repeatedly.

 Leftover foods should be refrigerated immediately to keep it out of the danger zone.

 Food should be prepared in quantities required and quantities for which adequate refrigerated storage space is 
available. This will prevent perishable or high-risk items from spoiling.

 Suspected food should be discarded immediately without tasting it.

 The kitchen and cooking equipment should be cleaned daily and regular pest control measures should be taken.

 Adequate toilet and washbasin facilities with a continuous supply of water should be provided.

 High-risk foods like meat, poultry, egg and milk should be purchased from certified dealers only.

TUBERCULOSIS

Control measures in animals



 Provide clean well-ventilated shelter.

 Appropriate stocking density.

 Segregation of calf at birth and feeding with clean pasteurized milk.

 Intra-dermal testing of calves at the age of 3 months and segregation of reactor animals.

 Periodic examination of all the animals and segregation of clinically suggestive cases.

 Remove clinically suggestive and reactor animals from the herd.

 Try to identify fresh cases and observe.

 Routine check up of farm labourers and exclude the positive cases from the farm.

In human beings

 Screening, confirmation, registration and isolation of the affected individuals and animals.

 Treatment of individual cases (DOT - direct observation therapy)

 Reduced no and period of infectious cases.

 Vaccination- (Bacille Calmette–Guerin, BCG vaccine): this vaccine produces cell mediated and not humoral immunity.

 It stimulates the body defense than inducing antibody system. Hence after BCG vaccination, a primary infection will still 
take place.

 Follow up of the treated cases.

 Diagnosis and community search (smear, culture, sensitivity and full plate X-ray).

 A productive cough especially if sputum positive is the most important sign of TB. but loss of weight and anemia are often 
present can be adequately judged on clinical examination.

 Pasteurisation of the milk – Test and slaughter tuberculin reactor animals.

BRUCELLOSIS  CONTROL AND PREVENTION

 Isolation of infected cases, segregation of pre parturient females, serological surveillance, vaccination (19 or 45 / 20 strain 
for heifer, calves and Rev. 1 for goats).

 Vaccine from Br. abortus strain RB 51 is a new stable and rough live vaccine, presently used successfully in USA.

 Proper pasteurization of milk, and cooking of meat.

 Wear protective clothing while handling abortion or dystokia cases.

 There is no vaccine for human beings.

 Other measures include test and slaughter, quarantine, hygienic precautions and education of the public.

GLANDERS, LEPTOSPIROSIS, TULARAEMIA



Glanders

 Control and Prevention: isolation of the patient, test and slaughter of equines, proper disposal of the carcass.

 Malline test (intrapalpebral) of equines in endemic areas.

 There is no vaccine available hence effective quarantine and other controls are needed.

Leptospirosis

 Control and Prevention: Chlorinating swimming pool water regularly.

 Rodent control and avoid post preparation contamination of foods.

Listeriosis

 Control and Prevention: - Treatment of the individual.

 Testing of ensiled feed. Feeding low level of tetracycline. Sanitary measures.

 Do not consume raw milk. Efficacy of the vaccine is doubtful. Commercial, killed vaccine is available.

Tularemia

 Control: Wear protective clothing, avoid control with ticks, cook meat thoroughly, boil drinking water. Dipping of sheep.

 Organism does not survive in carcasses for long time unless frozen. Organism persist in mud and water, may proliferate.

 Persistent treatment may be necessary because the organisms are intracellular.

 Vaccines are available for people at high risk of infection. Recovery confers long lasting immunity.

RABIES, POX, FMD AND Q FEVER

Pox disease

 Control: Isolation of affected individual, wear protective clothing, cook meat thoroughly, and boil drinking water and 
hygienic practices.

 Pox disease affects man (small pox or variola major and alastrim or variola minor and mammals (sheep, goat, swine, 
horse, rabbit and fowl).

 In their virulent form small pox in man and sheep and goat pox are severe diseases with high mortality, the reminder are 
generally benign.

 With exception of poxviruses of sheep and goat all the pox viruses listed above are immunologically benign.

 Small pox, sheep pox and rabbit pox are transmitted by inhalation, the others by direct contact.

Rabies

 Prevention: 100% vaccination of the dog, control of stray dog population, and protective gloves while treating rabies cases.

 Wash the bite wound with 20% soap, followed by water and 0.1% Iodine, penicillin injection; observe the biting dog for 10 
days for the development of the disease.



 The area around the wound should be infiltrated with antiserum and suturing should be avoided or delayed to allow 
bleeding and drainage.

Tetanus

 Control: Clean the wound with antiseptic solution. Tetanus toxoid injection immediately.

 Take care during farm management procedures. Promote prophylactic immunization.

FMD

Control and Prevention

 Regular vaccination in endemic areas.

 Isolation and treatment of affected animals.

 Disinfection of premises

 Disposal of cotton swabs, syringes.

 Use of protective gloves by farms workers, vets.

 Pasteurisation of milk, proper cooking of meat, testing of meat meant for export.

Q fever

 Identification of infection in domestic animals.

 If suspected in sheep flock care must be taken to avoid the spread if infection by proper disposal of placenta, fetus, 
discharges and disinfecting area by 1 % Lysol or 5 % Hydrogen peroxide.

 Vaccination in human.

 Pasteurization of milk.

PARASITIC INFESTATIONS

Cysticercus bovis

 A double cycle in blast freezing tunnel at maximum temperature of -30ºC would kill the cyst in boxed beef (30 kg. Carton) 
after 48 hr. cycle followed by 72 hrs cold storage at – 23.3ºC.

 Cooking temperature of above 60ºC and salting for 21 days kills the cyst.

 In offal stored at 6.5ºC for not less than 3 weeks or - 10ºC for 2 weeks destroys the cyst (Click here - Animation).

Cysticercus cellulosae

 Cyst destruction by Heat (45 - 50ºC), salt (20% concentration), freezing (- 30ºC, 30 kg carton, 48 hrs cycle)

  

Control (T.solium and T.saginata) (Click here-Animation) (Click here-Animation)

http://www.elearnvet.net/moodle/file.php/53/Animation_-_Meat/Life_cycle_of_Cysticerci_in_human.swf
http://www.elearnvet.net/moodle/file.php/53/Animation_-_Meat/Life_cycle_of_Taenia_solium.swf
http://www.elearnvet.net/moodle/file.php/53/Animation_-_Meat/Life_cycle_of_Taenia_saginata.swf


 Identification, isolation and treatment of human case harbouring adult worms with proper disposal of faeces. Pig should 
not be accessed to human faeces.

 Adequate inspection of carcasses with condemnation of generalised cases and appropriate freezing / heat treatment of 
lesser infections.

 Education to public about sanitary measures.

Hydatidosis

 Control: Regular inspection of slaughtered animals and destruction of organs showing hydatid cyst. Sheep lung cysts are 
majority fertile and lay a major role in spread of disease. Registration of dogs and their periodical examination and 
deworming.

 Control of stray dogs and prohibition of their access to slaughter premises.

 Proper disposal of affected carcasses and offal by burial

Sarcocyst (Click here-Animation)

 Control disposal of condemned material from a slaughterhouse.

 Cooking of beef, pork at 70ºC for 15 minutes, freezing at – 4ºC for 2 days or at –20ºC for 1 day.

TRICHINOSIS

Prevention

 The parasite's (Trichinella spiralis) lack of host specificity and ability to complete its life cycle within the body of a single 
host makes the control of human trichinosis theoretically simple (Click here-Animation) .

 Ban on illegal slaughters of all animals especially pigs.

 The free roaming pig population should be controlled.

 Construction and maintenance of community toilets and people must be educated against indiscriminate defecating and 
unhygienic habits.

 Commercial rearing of the pigs must be encouraged.

 Swine should be fed only grain or cooked garbage because uncooked garbage may contain contaminated pork scraps.

 Pork should be cooked at the internal temperature of 70ºC for at least 5 min.

 A temperature of – 15ºC will destroy cyst in muscle block less than 15 cm thick. The temperature of – 18ºC for 24 hrs will 
render pork safe.

 Salting (15 %) and smoking destroys the cyst.

 Freezing at – 20ºC for five days also kills the larvae in the cyst.

 Regular trichinoscopic examination at the abattoir and disposal of affected carcasses.

 Since low-dose irradiation (0.03 M rads) is sufficient to inactivate encysted trichinae, feasibility of use of this procedure on
pork carcasses after slaughter also is being studied.

http://www.elearnvet.net/moodle/file.php/53/Animation_-_Meat/Life_cycle_of_Sarcocysts.swf
http://www.elearnvet.net/moodle/file.php/53/Animation_-_Meat/Life_cycle_of_Trichinella_spiralis.swf


Treatment

 No routine treatment for infected swine before slaughter has been developed that will clean the animals of trichina cysts.

 In human infections, thiobendazole and other supportive treatments are used.

 Similar drugs have been used experimentally in swine and have been found effective, primarily against the adult worms in 
the intestine and less effective against muscle larvae.

TOXOPLASMOSIS

 It is a parasitic disease caused by the protozoan Toxoplasma gondii The parasite infects most genera of warm-
blooded animals, including humans, but the primary host is the felid (cat) family. (Click here-Animation)

 Animals are infected by eating infected meat, by ingestion of feces of a cat that has itself recently been infected, or by 
transmission from mother to fetus. 

 Although cats are often blamed for spreading toxoplasmosis, contact with raw meat is a more significant source of human 
infections in many countries, and fecal contamination of hands is a greater risk factor.

CONTROL OF FOOD POISONING

 Personal hygiene

 Clean kitchen, work places

 Clean raw material

 Use potable water for cooking

 Proper heating of foods to an internal temperature of minimum 800C.

 Preserving cooked foods in refrigerator if the interval between cooking and consumption is more than one hour

 Avoid post-cooking contamination by proper covering the foods, use of clean stirrers, spoon etc.

 Avoid contact between raw and cooked foods.

 Reheat cooked foods thoroughly.

 Protect foods from insects, rodents and other animals.

 Wash hands repeatedly.

 The food processing plants must adopt Hazard Analysis Critical control points (HACCP) system to ensure safe and quality 
foods.

 HACCP system consists of an evaluation of all procedures concerned with the production, processing, storage, distribution
and use of raw materials and food products.

ZOONOTIC DISEASES AND THEIR SYNONYMS

http://www.elearnvet.net/moodle/file.php/53/Animation_-_Meat/Life_cycle_of_Toxoplasma.swf




Tuberculosis Pearl disease, Scrofula, Kings evil, Pthisis

Brucellosis Bangs disease, Contagious abortion, Undulant 
fever

Anthrax Splenic fever, Milzbrand, Woolsorters disease

Swine erysipelas Diamond skin disease

Glanders Farcy

Leptospirosis Weils disease, Canicola fever, Haemorrhagic 
jaundice

Listeriosis Circling disease

Ovine encephalomyelitis Louping ill

Pneumonic pasturellosis Shipping fever, Snuffles, Rhinitis in rabbits

Tularemia Rabbit fever, Deerfly fever, O’hara disease

Pox disease Variolae

Pseudorabies Mad itch, Infectious bulbar paralysis, 
Aujeszkys disease

Pseudopox Milker’s nodule, Paravaccinia

Rabies Hydrophobia, Lyssa

Tetanus Lock jaw

Foot and mouth disease Apthous fever

Contagious pustular dermatitis CPD, Contagious ecthyma, ORF, Sour mouth

Avian psittacosis and ornithosis Chlamydiosis, Parrot fever

Q fever Query fever, Abattoir fever, Balken influenza, 
Balken grippe

Rift valley fever Enzootic hepatitis

Bovine 
spongiform encephalomylitis

BSE, Mad cow disease, Prion disease

Scrapie RIDA, Tremblante Du mouton

Colibaccillosis White scour, Joint ill, Naval ill

Congo fever Crimean Congo Haemorrhagic Fever, Central 
Asian Haemorrhagic Fever

Cysticercus bovis Measly beef



Cysticercus cellulose Measly pork

Hydatidosis Disease of soiled hands, Echinococcosis

Sarcocyst Miescher’s tubes

Fascioliasis Liver fluke

Hypoderma bovis Warble fly

Hypoderma lineatum Heel fly causes grubby gullet

Lucilia sericata Sheep maggot fly, Fly blown sheep

Sarcophaga carnaria Grey meat fly

Tyroglyphus farinae Flour mite

Ring worm Taenia capitis, Kerion, Favus

Botulism Lumziekte, Limberneck, Western duck sickness

FOOD SAFETY RELATED DEFINITIONS

Food hygiene

 Arrangements required to ensure the safety and healthy nature of foodstuffs covering primary production (plant growing 
and harvest, animal breeding, slaughtering), processing, manufacturing, packaging, storing, transpor ta tion and all other 
handling operations.

Food safety

 Food safety means assurance that food is acceptable for human consumption according to its intended use.

 Food safety is the main priority while Food hygiene includes the most important arrangements and instruments to reach 
it. Both are measurable and well quantifiable, so highly regulated and enforced categories.

 Food Safety Management System means the adoption of Good Manufacturing Practices, Good Hygienic Practices, Hazard
Analysis and Critical Control Point and such other practices as may be specified by regulation, for the food business.

HAZARD ANALYSIS AND CRITICAL CONTROL POINTS (HACCP)

 HACCP (Hazards analysis and critical control points) is a management system in which food safety is addressed through 
the analysis and control of biological, chemical, and physical hazards from raw material production, procurement and 
handling, to manufacturing, distribution and consumption of the finished product.

 Minimizing problems from occurring is the paramount goal underlying any HACCP system.

 Benefits, in addition to enhanced assurance of food safety, are better use of resources and timely response to problems.

History of HACCP



 HACCP system got its start in the space program.

 In the 1960, the U. S. Army Natick Laboratories, along with NASA (National Aeronautics and Space Administration) and 
Pillsbury Company designed the HACCP system to produce safe foods for the astronauts.

 They didn’t start out to develop a new system; initially they focused on 100% assurance of safe foods.

 Once they realized standard quality control methods wouldn’t be enough, this group developed a logical system focused on
identifying and controlling potential hazards to prevent foodborne disease.

 Within two years of the 1969 Apollo missions, Pillsbury began to apply HACCP in plants producing food for the rest of us.

 Since then, HACCP has gone international from Europe to the far East, HACCP is recognized as an effective tool to 
produce the safest food possible.

 The HACCP system and guidelines for its application were defined by the Codex Alimentarius Commission in the Codex 
Alimentarius Code of Practice.

 This Commission implements the Joint Food and Agriculture Organisation (FAO) of the United Nations and World Health
Organisation (WHO) Food Standards Programme.

What is HACCP?

 HACCP (Hazard Analysis and Critical Control Points) is a systematic method of quality assurance.

 A HACCP system establishes controls that will prevent, reduce or eliminate problems from occurring.

 It does not just rely on testing the final product. It has seven principles such as;

o Principle 1: Conduct a hazard analysis.

o Principle 2: Determine the critical control points (CCPs).

o Principle 3: Establish critical limits.

o Principle 4: Establish monitoring procedures.

o Principle 5: Establish corrective actions.

o Principle 6: Establish verification procedures.

o Principle 7: Establish record-keeping and documentation procedures.

Objectives of Implementing HACCP

 By implementing a food safety and food quality program, we can eliminate costs that result from poor quality and unsafe 
food products.

 Poor quality, for example, can be spotted as defective product, wastage, and product returns.

 Besides, there are other costs associated with poor quality control such as:

o Reduction in shelf life

o Loss of customers.

o Reduction in repeat sales

o Production line downtime



o Excess inventory.

o Product liability

HAZARDS

WHAT are the hazards?

 A food hazard is anything that can cause harm to the consumer.

 Hazards can be separated into three groups,

o Biological: Microorganisms, parasites and biotoxins

o Chemical:Pesticides, herbicides, antibiotics, plastisizers, solvent residues from Packaging materials, food 
additives, processing aids, lubricants, paints, cleaning agents and sanitizing chemicals.

o Physical: Metal pieces, glass, wood, paint flakes, stones, sand, dust etc.

 Note: Food safety hazards includes allergens.

What could be the reasons for hazards exists in dairy plant?

 Dairy products can be contaminated before, during and after processing.

o Improper refrigeration of raw milk can lead to the development of heat resistant toxins.

o Product ingredients, if improperly stored/ handled, could contain chemical or other incidental contaminants.

o Poorly designed and maintained equipment may result in pathogen survival and unsanitary facilities.

o Poor work habits could recontaminate dairy products after processing.

APPLICATION OF HACCP

 HACCP can be applied throughout the food chain from milk producer to final consumer.

 Preliminary actions to be taken before HACCP system

Team exercise

 Core members of the team should at least include a microbiologist an engineer and a production manager, with other 
areas of expertise represented as necessary, for ex: Product development

 Purchasing

 Packaging

 Cleaning and

 Distribution

Specific approach



 Approach to a particular product line at a particular site rather than the general approach to the whole factory. The 
product lines include

o All processing operations

o All packaging operations

Distribution

 Priority

 A manufacturing site will probably house a number of product lines and these should be prioritized to focus resource 
where the HACCP study is expected to give the best improvement

 When a particular product line has been selected for the study the following information should be obtained.

o Specifications for the product, packaging materials, ingredients and the manufacturing process itself, target 
group of users.

o A flow chart identifying fully all aspects of the process, including equipment applied, in as much detail as 
possible, including all inputs (ever air) and outputs and all units operations.

o Details of any particular hygiene problems in the factory itself. This requires a thorough “walk through” of the 
product line in the factory itself.

o Conditions during commercialization, preparation and use.

 Existing HACCP plans should be reviewed before any change in ingredients, process conditions, packaging, and product 
formulation.

Essential requirements for application of HACCP

 The development of HACCP plans should include intensive technical support

 Training in HACCP is required for persons connected with dairy industry.

 Training for those connected with enforcement of Food regulatory system.

 The use of HACCP system should be mandatory.

 Example for application of HACCP system : Milk Processing

CCPs in fluid milk plant:

 Raw milk collection.

 Raw milk reception.

 Storage in milk tank.

 Pasteurization.

 Storage in balance tank.

 Filling of milk pouch/ bottle.

 Refrigerated storage.

 Transportation.



 Distribution.

A. Safety aspects

 Hazard: Raw milk is known to be contaminated with pathogens from time to time as it is collected from different sources 
where strict hygienic measures are seldom maintained.

 Risk: If milk improperly pasteurized it may contain pathogens.

 Concern: Pathogens may cause illness to humans who consume such milk.

B. Spoilage aspects

 Hazard: Presence of post process contamination on poorly managed plant.

 Risk: Contaminants will enter the milk.

 Concern: The contaminants will spoil the milk, making it unacceptable to consumer even though illness will not result 
from these spoilage bacteria.

 However contaminants may contain pathogens.

STAGES IN THE OPERATION OF HACCP PROGRAMME

 Hazard analysis.

 Critical control point determination.

 Specification of criteria/critical limits.

 Establishment of a monitoring system.

 Execution of a corrective action.

 Verification.

 Record keeping.

Hazard analysis

 The following elements are essential.

A. Description of the product- draw full description including raw materials, and ingredient, packaging materials, composition, 

processing conditions, factory and line layout, storage, distribution, sales practice and shelf life limitations.

B. Identification of intended use-

o Expected use of the product by the end user or consumer.

o Ex: Consumed without further processing (cooking) consideration of vulnerable groups.

C. Construct a flow diagram:

o With each step being detailed as much as possible taking into account both engineering as well as technological 
aspects. Details of any particular hygiene problems of the factory itself as the result of the thorough “walk 



through” of the product line should be indicated on the flow diagram.

o The designed flow diagram should be verified by on site confirmation during all stages and hours of operation 
and should be accordingly amended, if appropriate. Based on the information available, collected at previous 
–steps all microbiological, physical or chemical hazards are listed out at each step. Then risk assessment is 
made. Risk assessment includes estimations of likelihood that the hazard would occur and estimates of severity 
of the hazard.

o Ex: Failure to reach specific temperature:

 Pathogens may surivive

 More severe if fed to children without heating

 Finally define preventive measures

o Hazard Characteristic is based on

 Whether the product contains microbiologically sensitive ingredients.

 Whether the process effectively destroys harmful microbes or excludes their toxins.

 Whether there is any risk of PPC with harmful microbes or their toxins.

 Whether there is any abusive handling or distribution that could make the product harmful when 
consumed.

 Whether there is proper heat processing after packaging or when cooked at home.

Determination of CCP

 Entire process has to be examined. Consideration should be made at each stage for the possible consequence of a deviation
from the “normal procedure”.

 Can the hazard under study be introduced into the product via raw materials or

 processing and if so is it likely to increase to unacceptable levels?

 Is the formulation/composition of the raw materials / product critical to the safety of the product.

 Do the processes make or keep the raw materials, the intermediate product or final product safe by removing or 
preventing contamination or by keeping the hazard from increasing to dangerous levels.

 A CCP is identified by a decision tree. Decision tree determines whether the step is a CCP for an identified hazard.

 Ex: Pasteurized product used as a raw material for a fully sterilized product. Application of decision tree should be flexible,
given whether the operation is for production, processing, storage, or distribution etc.,

 Examples of CCP:

o A specified heat process at a given temperature and time to destroy pathogen.

o Refrigeration to prevent growth of hazardous organism.

o pH adjustment in food to prevent formation of toxins.

o Cooking, chilling, sanitizing, employee hygiene environmental hygiene.

Critical Limit



 At each CCP a specific set of conditions ensures that a hazard will be eliminated or reduced to acceptable levels. These are 
values of physical, chemical or biological nature, which separate acceptability from unacceptability (i.e., occurrence of 
hazards) often target values are used in practice. [temperature some what higher and flow rate somewhat low] than would 
be necessary in relation to hazard which needs to kept under control.

 Criteria used for critical limits are

o Time and temperature, conditions during pasteurization.

o A degree of cleanliness of a piece of equipment.

o The level of chlorination in water.

o Aw, pH, acidity, preservatives, salt concentration.

o Sensorial information such as texture, aroma and visual appearance.

Monitoring

 Scheduled checks or observations of a CCP relative to its critical limits and target values which is able to detect loss of 
control of the CCP. Whenever possible these checks should be quick in order to allow efficient control at the CCP and to 
execute corrective actions accordingly to regain control of the process before rejection of the products is necessary.

 Consequently physical, visual or chemical monitoring will often be preferred to microbiological testing [but useful in 
random verification of effectiveness] . Failure to control a CCP is a critical defect. Ideally monitoring should be t the 100% 
level.

 Ex:- Time and temperature of thermal process can be recorded on temperature charts. pH measurement in fluids

Execution of corrective actions

 If critical limits are exceeded, appropriate actions should be taken to ensure that the product does not reach consumer.

 If target values are not met but critical limits not exceeded, rapid actions should be taken to arrive at normal processing 
conditions.

 Actions should be clearly spelled out so that operator known what to do and he should moreover have been trained to do 
so.

 Corrective actions must be developed for each step/CCP.

 The action must demonstrate that CCP has been brought under control.

 For instance, where it may be difficult to demonstrate the safety of the product, the authorities must resort to testing 
before the final disposal of the product.

Verification

 Verification consists of methods, procedures, tests used for determining that HACCP system is in compliance with the 
HACCP plan.

 Both the manufacturing and regulatory agency have a role in verifying the HACCP plan compliance.

 Verification confirms that all hazards were identified in the HACCP plan when it was developed.

 Verification measures include physical, chemical and sensory methods and testing for conformance with microbiological 
criteria when established.

 Feed back from the customers or consumers, or consumers, market surveys etc., are other means of verification. 
Microbiological tests are most of the time not rapid and are thus not valuable tool for monitoring, however they con be 



used to verify whether the system indeed controls potential hazards. Chemical tests are not need to verify chemical 
hazards.

Record keeing

 HACCP plan must be on file at the food establishment.

 It ensures that information gathered during the installation, modification and operation of the system will be readily 
accessible to every one involved in the process as well as to external auditors.

 It helps to ensure a long term continuity of the system.

 Records should include explanations of how the CCPs have been defined, descriptions of control measures and 
modifications to the system, monitoring and verification data and a file of deviations from normal practice.

GUIDELINES FOR THE APPLICATION OF HACCP SYSTEM

Guidelines for the application of the HACCP system

Task 1 Assemble the HACCP team

Task 2 Describe product

Task 3 Identify intended use

Task 4 Construct flow diagram

Task 5 On-site verification of flow diagram

Task 6 List all potential hazards, conduct a hazard analysis, 
determine control measures

Task 7 Determine CCPs

Task 8 Establish critical limits for each CCP

Task 9 Establish a monitoring system for each CCP

Task 
10

Establish corrective action for deviations that may 
occur

Task 11 Establish verification procedures

Task 
12

Establish record keeping and documentation

Factors that influence effective HACCP implementation

Motivation

 This is the heart of any HACCP programme.

 The impetus to develop a HACCP system typically comes either from customer pressure or from regulatory requirement or
from desire for self improvement.



 The combination of a low perception of a ‘need for HACCP’ and the fear of difficulties expected during implementation is a
potent barrier to HACCP.

 Lack of motivation means lack of commitment which in turn will fail to ensure safe food.

Knowledge

 Understanding of HACCP methodology, knowledge of key hazards and expertise in the organisation’s processes and 
technologies are very essential for successful HACCP implementation.

 Lack of expertise in hazard analysis lead to difficulty in prioritizing risks, inability to identify pathogens that pose 
significant risk, and improper identification of control points that are genuinely critical in controlling hazards.

 A misconceived system will be impossible to manage as it generate confusion, create overload and dilute control measures.

Resources and Planning

 The time and material sources required depend on how well business has been run before HACCP implementation, its size
and the complexity of its product and processes.

 To be successful, it is essential to plan thoroughly with clear priorities and objectives.

HACCP team

 The quality of HACCP team depends critically on effective training, its composition and leadership. HACCP teams need to 
be multifunctional.

 An essential element is to include/involve operational staff and motivate them to contribute, particularly in putting 
together process flow diagrams in early stages of HACCP planning.

 The first hand knowledge on operational procedures and empathy for the work force improves the team efficiency.

Prerequisite programmes (PRPs)

 This covers the general (i.e., non-product specific) policies, practices and procedures that control the operational 
conditions within a food establishment thereby allowing conditions favourable for the production of safe food.

 PRP’s include area like Water and air control, Waste management, Equipment maintenance, Supplier quality assurance, 
Sanitation Pest control, Training of human resources, Recall procedure, Labelling & traceability system.

 In effect, the concept refers to a base level of practices and procedures necessary for production of safe food.

 It is an approved fact that most successful implementation of HACCP is possible only within an environment of well 
managed pre-requisite programmes.

 In many cases, PRPs will already be in place but may not designated as such or standardized.

 They would have been built up piecemeal in response to customer demands or changing legislative requirements.

 Good Manufacturing Practices (GMP) cannot substitute a CCP; but they can minimize the potential for hazards to occur, 
thus eliminating the need for a CCP.

 Failure to have PRPs in place will inevitably lead to a large number of CCP’s further complicating the implementation of 
HACCP.

 Thus PRP’s lay a strong foundation, such that HACCP team need to focus attention only at those CCP’s that are very 
critical for food safety.



SUCCESS AND BENEFITS

Critical success factors for HACCP

Preparation stage Maintenance stage

 Real management commitment

 Knowledge and expertise

o hazard analysis

o pre-requisite 
programmes

o relationship between i & 
ii

 Verification 
activities

 Awareness of 
emerging hazards

 Continued training

 Keeping the 
momentum 
growing

Benefits of implementing HACCP

 In addition to meeting the legal and moral obligation to produce food that is safe to eat, HACCP offers a variety of other 
benefits for not only the consumer, but for the food industry and the government.

 The following are examples of benefits that may be gained by implementing a HACCP program.

o HACCP can be applied throughout the food chain from the primary producer to final consumer.

o HACCP reduces the need for finished product testing by identifying the hazards associated with the inputs into 
the process and the product and devising control measures which can be monitored in order to minimize or 
eliminate the hazards.

o Significantly reduce the chance of microbiological, chemical, and physical contaminants and protect the the 
consumer.

o HACCP can reduce regulatory involvement (and hence costs) by replacing on-line inspection with regular 
auditing

o Increase productivity & profitability by minimizing the rejections through process control

o HACCP improves communications between supplier and customer.

o It encourages businesses to work together more closely and to help them understand each other’s capacity and 
requirements.

o Improved customer confidence leads to increased market share

 Thus HACCP is a ‘minimal system’ allowing businesses to understand and focus on the critical safety areas and use 
resources most effectively.

RISK ANALYSIS:ASSESSMENT AND MANAGEMENT AND FOOD 
SAFETY MEASURES



 Risk analysis is a formalized scientific approach that is widely recognised as a tool to address food safety issue and on 
which food safety regulations are founded.

 Codex describes risk analysis as a process involving three aspects.

 In view of the impending urgency to conform to international quality parameters and non-tariff barriers, the potential 
exporters should be aware of stipulated requirements of SPS and TBT agreements, which in turn demands that all 
requirements should be scientifically sound.

 Risk analysis is the key in identifying the potential hazards which may lead to food-borne illness.

 During the last several decades, risk assessment, risk management and risk communication have been formalized and 
incorporated into the specific discipline known as food safety risk analysis.

 This approach has now gained wide acceptance as the preferred way to assess possible links between hazards in the food 
chain and actual risks to human health, and takes into account a wide range of inputs to decision-making on appropriate 
control measures.

 Application of harmonized risk analysis principles and methodologies in different countries also facilitates trade in foods.

 In recent years, food safety has become a subject of increasing importance internationally. This stems in part from a 
number of recent prominent "food scares" globally: in the United States (outbreaks of Salmonella and Escherichia coli 
0157:H7) and Europe (notably the spread of Bovine Spongiform Encephalopathy or BSE).

 There is a growing public perception, shared by some members of the scientific community, that incidences of food-borne 
disease are on the rise.

 In a parallel development, the Uruguay Round of international trade talks, concluded in 1994, which resulted in the 
establishment of World Trade Organization (WTO) brought food safety to the forefront of debates concerning trade in 
food and agricultural products.

 It became necessary that international trade of food follow guidelines provided in WTO Agreements

RISK ANALYSIS DEFINITIONS PERTAINING TO FOOD SAFETY

Risk analysis

 A process consisting of three components: risk assessment, risk management and risk communication.

Risk assessment

 A scientifically based process consisting of the following steps,

o hazard identification

o hazard characterization

o exposure assessment and

o risk characterization.

Risk management

 The  process,  distinct  from  risk  assessment,  of  weighing  policy  alternatives  in  consultation  with  all  interested  parties,
considering risk assessment and other factors relevant for the health protection of consumers and for the promotion of fair
trade practices, and, if needed, selecting appropriate prevention and control options.



Risk communication

 The interactive  exchange of  information and opinions throughout  the risk  analysis  process  concerning risk,  risk-related
factors and risk perceptions, among risk assessors, risk managers, consumers, industry, the academic community and other
interested parties, including the explanation of risk assessment findings and the basis of risk management decisions.

RISK ANALYSIS

 Risk analysis is used to develop an estimate of the risks to human health and safety, to identify and implement appropriate
measures to control the risks, and to communicate with stakeholders about the risks and measures applied.

 It can be used to support and improve the development of standards, as well as to address food safety issues that result 
from emerging hazards or breakdowns in food control systems.

 It provides food safety regulators with the information and evidence they need for effective decision-making, contributing 
to better food safety outcomes and improvements in public health.

Structure of Risk Analysis

 Risk analysis represents a structured decision-making process with three distinct but closely connected components: 

o Risk Management,

o Risk Assessment

o Risk Communication

 The three components are essential, complementary parts of the overall discipline and they are highly integrated.

 In the course of a typical food safety risk analysis, almost constant interactions occur between risk managers and risk 
assessors within an environment characterized by risk communication.

 Risk analysis is most effective when all the three components are successfully integrated by the risk managers directing 
the process.

Carrying out risk analysis

 The risk analysis process normally begins with a risk management step, to define the problem, articulate the goals of the 
risk analysis and identify questions to be answered by the risk assessment, if and when one is required.

 The science-based tasks of "measuring" and "describing" the nature of the risk being analyzed are performed during the 
risk assessment phase.

 Risk management and risk assessment are performed within an open and transparent environment involving extensive 
communication and dialogue, in which a variety of interested parties may participate at appropriate points.

 The risk analysis process often results in the implementation of risk-reducing measures and continuous monitoring of 
their effectiveness by government, the industry and other stakeholders.

Risk analysis at national and international level

 Food safety risk analysis is carried out by national, regional and international food safety authorities.

 There are some important differences between these processes at the different levels.

 Internationally, Codex committees that recommend food safety standards (for example, the Committees on Food Hygiene,
Meat Hygiene, Food Additives, Contaminants in Foods, Pesticide Residues, and Residues of Veterinary Drugs in Foods) 



act as risk managers.

 Risk assessments to support the development of Codex food safety standards are provided by the three Joint FAO/WHO 
Expert Bodies: the Joint Expert Committee on Food Additives (JECFA); the Joint Meeting on Pesticide Residues (JMPR); 
and the Joint Expert Meeting on Microbiological Risk Assessment (JEMRA).

 Additional risk assessments may be provided, on occasion, by ad hoc expert consultations, and by member governments 
that have conducted their own assessments, for consideration by these expert bodies.

 National food safety authorities, in contrast, generally are responsible for carrying out risk analysis in its entirety.

 Some governments have their own institutions and infrastructure for conducting risk assessments, choosing among risk 
management options, implementing and enforcing decisions, and monitoring and reviewing the impacts of decisions. 
Other countries may have fewer resources available to carry out risk analysis tasks.

 In such cases, and even where governments have their own capacities, components of risk analysis carried out at the 
international level can be very usefully applied in the national context.

Benefits in the application of Risk analysis

o Better identification and targetting of public health problems ultimately facilitate improvements in managing 
food safety.

o Better utilization of resources by focusing on addressing the highest food safety risks.

o Trade opportunities - risk analysis provides a solid basis for negotiating access to markets in other countries by 
objectively demonstrating the absence of hazards or the effective control of hazards to produce a safe food.

o A community better informed about food safety issues, leading to improving production, manufacturing and 
trading practices.

 Food safety is a fundamental public health concern, and achieving a safe food supply poses major challenges for food 
safety officials.

 Changing global patterns of food production, international trade, technology, public expectations for health protection and
many other factors have created an increasingly demanding environment in which food safety systems operate.

 An array of food-borne hazards, both familiar and new, poses risks to health and obstacles to international trade in foods.

 These risks must be assessed and managed to meet growing and increasingly complex sets of food safety objectives.

 Risk analysis, a systematic, disciplined approach for making food safety decisions developed primarily in the last two 
decades, has a structure having three major components: risk management, risk assessment and risk communication.

 Risk analysis is a powerful tool for carrying out science-based analysis and for reaching sound, consistent solutions to food
safety problems.

 The use of risk analysis has certain challenges which need to be looked into so that it can promote ongoing improvements 
in public health and provide a basis for expanding international trade in foods

RISK ASSESSMENT

 Risk assessment is the scientific evaluation of the probability of occurrence and severity of known or potential adverse 
effects resulting from human exposure to a food borne hazard.

 It is the scientific part of risk analysis and takes into consideration the nature and sources of hazard, how it affect human 
health and how it behaves under various conditions.



 This actually comprises of four steps: hazard identification, hazard characterization (dose response assessment) exposure 
assessment and risk characterization.

 It is well recognized internationally that increased scientific, legal and political demands are being made on the standards, 
guidelines and other recommendations elaborated by international setting organizations like Codex. This is, in part, due 
to:

o increased consumer interest in food safety

o the WTO's SPS and TBT Agreements

o harmonization initiatives

o calls for increased scientific rigour

o the need for transparency

Principles of Food Safety Risk Assessment

 Principle 1: Health and safety aspects of Codex decisions and recommendations should be based on a risk assessment, as 
appropriate to the circumstances.

 Principle 2: Food safety risk assessment should be soundly based on science, should incorporate the four steps of the risk 
assessment process, and should be documented in a transparent manner.

 Principle 3: There should be a functional separation of risk assessment and risk management, while recognizing that some
interactions are essential for a pragmatic approach.

 Principle 4: Risk assessment should use available quantitative information to the greatest extent possible and risk 
characterizations should be presented in a readily understandable and useful form.

BASIC COMPONENTS OF A RISK ASSESMENT

The risk assessment process is generally represented as consisting of four steps, described by Codex as hereunder.

Hazard identification:

 Specific identification of the hazard(s) of concern is a key step in risk assessment and begins a process of estimation of 
risks specifically due to that hazard(s).

 Hazard identification may have already been carried out to a sufficient level during risk profiling ; this generally is the case
for risks due to chemical hazards.

 For microbial hazards, the risk profile may have identified specific risk factors associated with different strains of 
pathogens, and subsequent risk assessment may focus on particular subtypes. Risk managers are the primary arbiters of 
such decisions.

Hazard characterization

 During hazard characterization, risk assessors describe the nature and extent of the adverse health effects known to be 
associated with the specific hazard.

 If possible, a dose-response relationship is established between different levels of exposure to the hazard in food at the 
point of consumption and the likelihood of different adverse health effects.

 Types of data that can be used to establish dose-response relationships include animal toxicity studies, clinical human 
exposure studies and epidemiological data from investigations of illness.



 Response parameters may be categorized according to the risk management questions that are asked of risk assessors; for 
example, for chemical hazards, type of adverse health effects induced by different doses of chemical hazards in animal 
tests; for microbial hazards, infection, morbidity, hospitalization and death rates associated with different doses.

 Where economic analyses are undertaken, hazard characterization should include the large impact of food-borne illness 
that is due to complications following the acute phase.

Exposure assessment

 Exposure assessment characterizes the amount of hazard that is consumed by various members of the exposed 
population(s).

 The analysis makes use of the levels of hazard in raw materials, in food ingredients added to the primary food and in the 
general food environment to track changes in levels throughout the food production chain.

 These data are combined with the food consumption patterns of the target consumer population to assess exposure to the 
hazard over a particular period of time in foods as actually consumed.

 Characterization of exposure may vary according to whether the focus is on acute or chronic adverse health effects.

 Risks from chemical hazards are typically assessed against long-term or lifetime chronic exposure to the hazard, often 
from multiple sources. Acute exposures are also frequently considered for certain contaminants and pesticide and 
veterinary drug residues. Risks from microbial hazards are typically evaluated in terms of single exposures to a 
contaminated food.

 The level of a hazard in a food at the time of consumption is often very different from that when the food is being 
produced.

 Where necessary, exposure assessment can scientifically evaluate changes in levels of hazard throughout the production 
process to estimate the likely level at the time of consumption. In the case of chemical hazards in foods, there may be 
relatively little change from levels in raw materials.

 In the case of microbiological hazards in foods, marked changes in levels can occur due to pathogen growth and heat 
treatment, and cross-contamination at the time of final preparation for consumption may add to the complexity of the 
evaluation.

Risk characterization

 During risk characterization, outputs from the previous three steps are integrated to generate an estimate of risk.

 Estimates can take a number of forms and uncertainty and variability must also be described if possible.

 A risk characterization often includes narrative on other aspects of the risk assessment, such as comparative rankings with
risks from other foods, impacts on risk of various "what if" scenarios and further scientific work needed to reduce gaps.

 Risk characterization for chronic exposure to chemical hazards does not typically include estimates of the likelihood and 
severity of adverse health effects associated with different levels of exposure.

 A "notional zero risk" approach is generally taken and where possible the goal is to limit exposure to levels judged unlikely 
to have any adverse effects at all.

RISK ASSESSMENT FOR CHEMICAL HAZARDS

 Chemical hazards in foods include food additives, environmental contaminants such as lead, mercury and dioxins, natural 
toxicants in food, such as glycol alkaloids in potatoes and aflatoxins in peanuts, acrylamide, and residues of pesticides and 
veterinary drugs.

 Adverse health effects are usually predicted for long-term exposure to chemicals.



 For certain chemicals, such as some mycotoxins, marine toxins, pesticides and veterinary drugs, both acute and chronic 
health effects need to be considered.

Hazard Identification

 Hazard identification describes the adverse effects of the substance, the possibility of causing an adverse effect as an 
inherent property of the chemical, and the type (age group, gender, etc.) and extent of the population that may be at risk.

 Because sufficient human data from epidemiological studies are often not available, risk assessors frequently rely on 
results from toxicological studies in experimental animals and in vitro studies.

Hazard Characterization

 Hazard characterization describes and evaluates dose-response relationships for the most critical adverse effects reported 
in the available studies.

 This includes consideration of mechanistic aspects (e.g. whether the mechanism of action of the chemical observed in 
often high-dose experimental studies is also relevant to human exposure at lower levels).

 In cases where the toxic effect results from a mechanism that has a threshold, hazard characterization usually results in 
the establishment of a safe level of intake, an acceptable daily intake (ADI) or tolerable daily intake (TDI) for 
contaminants.

 For some substances used as food additives the ADI may not need to be specified, i.e. no numerical ADI is considered 
necessary.

 This may be the case when a substance is assessed to be of very low toxicity, based on the biological and toxicological data, 
and the total dietary intake of the substance, arising from the levels permitted in foods to achieve the desired function does
not represent a hazard.

Exposure Assessment

 Exposure assessment describes the exposure pathway or pathways for a chemical hazard and estimates total intake.

 For some chemicals, intake may be associated with a single food.

 For others the residue may be present in multiple foods, as well as in drinking water, and sometimes in household 
products, such that food accounts for only a portion of total exposure.

 For chemicals, exposure assessment often uses values at certain points on the continuum of exposure, such as the mean. 
Such point estimates are referred to as deterministic models.

 Some exposure models are emerging, such as for intake of pesticide residues, that takes into account the distribution of 
food consumption by a population.

 These models, generally called probabilistic, provide more details on the distribution of exposed consumers, but are not 
inherently more accurate than deterministic models.

 If the level of exposure as determined by the exposure assessment is lower than the ADI or TDI, the chemical in foods is 
within safe limits.

Risk Characterization

 Risk characterization in chemical risk assessment primarily takes the form of defining a level of exposure presumed to 
pose a "notional zero risk."

 Quantitative risk assessment methodologies have only rarely been applied for chemical hazards thought to pose no 
appreciable risk below certain very low levels of exposure (i.e. those with mechanisms of toxic action believed to exhibit a 
threshold), probably because the approach described above has generally been considered to provide an adequate margin 
of safety without a need to further characterize the risk.



 In contrast, quantitative risk assessment models have been applied by some governments as well as by international 
expert bodies (JECFA) for effects that are judged to have no threshold, i.e. for genotoxic carcinogens.

 These models employ biologically-appropriate mathematical extrapolations from observed animal cancer incidence data 
(usually derived from tests using high doses) to estimate the expected cancer incidence at the low levels typical of ordinary
human exposure.

 If epidemiological cancer data are available, they also can be used in quantitative risk assessment models.

Application of Toxicological Guidance Values

 Toxicological guidance values can be Acceptable Daily Intake (ADI) for food additives, pesticides and veterinary drugs, 
and Tolerable Daily Intake (TDI), Provisional Tolerable Weekly Intake (PTWI) and Provisional Tolerable Monthly Intake 
(PTMI) for other contaminants

 For veterinary drug and pesticide residues, maximum residue levels (MRLs) are derived from controlled studies and are 
generally established so that the theoretical maximum daily intake of residues (calculated by any of several accepted 
methods) does not exceed the ADI.

 For environmental contaminants and other chemicals that appear in food, regulatory standards often define "permissible 
levels" (or maximum levels (MLs) established by risk managers).

 In assessing the risks of these hazards it is recognized that as a practical matter it is often neither economically nor 
technically feasible to apply the same "notional zero risk" model to unavoidable contaminants as to other chemicals in the 
food supply.

 MLs are generally set so that the estimated intake does not exceed the TDI or PTWI.

 Risk managers may ask the risk assessors to compare the health protection impact of different proposed MLs.

 In such cases, the risk assessors focus on the exposure assessment to provide a more in-depth scientific basis for the risk 
management choices.

RISK ASSESSMENT FOR BIOLOGICAL HAZARDS

 Biological hazards are generally assessed in terms of a single exposure resulting in an acute health risk.

 Biological risk assessments typically use a quantitative model to describe the baseline food safety situation and estimate 
the level of consumer protection currently afforded.

 Then, some of the inputs into the model are changed, such as the level of the hazard in the raw food at the time of primary 
production, the conditions of processing, the temperature at which packaged material is held during retail and in the 
home.

 Changing inputs in a series of simulations enables the risk assessors to predict the impacts of the various control measures
on the level of risk compared to that estimated in the baseline model.

Hazard Identification

 A wide range of biological hazards can cause food-borne illness.

 Long-familiar hazards include microbes, viruses, parasites and toxins of biological origin, but new hazards are continually 
being identified, such as Escherichia coli O157:H7, the prion agent of BSE, and multi- antibiotic resistant strains of 
Salmonella.

 In a given case, a risk profile may have identified specific strains or genotypes of pathogens that pose risks in a particular 
situation, and assessment may focus on these.



Hazard Characterization

 A wide range of hazard factors (e.g. infectivity, virulence, antibiotic resistance) and host factors (e.g. physiological 
susceptibility, immune status, previous exposure history, concurrent illness) affect hazard characterization and its 
associated variability.

 Epidemiological information is essential for full hazard characterization.

 While dose-response data are essential for quantitative biological risk assessment, such data are often difficult to obtain 
for specific hazards.

Exposure Assessment

 Food-chain exposure pathway from the farm ie., From the point of production to the point of consumption through 
vendors/processing and retailer, so that a human dose-response curve can be used to generate estimates of risk

 The level of human exposure depends on many factors including: the extent of initial contamination of the raw food, 
characteristics of the food and the food processes in terms of the hazard organism's survival, multiplication or death, and 
storage and preparation conditions before eating.

 Some transmission pathways, for instance those for Campylobacter in poultry, may involve cross contamination at retail 
or in the home.

Risk Characterization

 Risk estimates can be qualitative, e.g. high, medium or low rankings for a pathogen, or presented in quantitative terms, 
e.g. cumulative frequency distributions of risk per serving(s), annual risks for targeted populations, or relative risks for 
different foods or different pathogens.

 Biological characteristics of the pathogen/host relationship are often uncertain and modelling the exposure pathway from 
production to consumption often suffers from substantial data gaps.

 Due to this, risk characterization for microbial hazards may be somewhat inaccurate, but the greater strength of microbial 
risk assessment lies in its ability to model different food control measures and their impact on estimates of relative risks.

 Modelling "what-if" scenarios, such as changing the assumed prevalence of infection in the live animal population from 
which the food is derived, is also an essential part of economic analysis.

RISK MANAGEMENT

 Risk management involves the weighing of policy options in the light of results 
of risk assessment and if required selection and implementation of appropriate 
control options. This is a continuing process and constitutes the managerial and 
political part of risk analysis.

 It is primarily one of the three aspects of risk analysis, the others being risk 
assessment and risk communication. The Codex has adopted the following 
definition: risk management is the process of weighing up the various possible 
policies, taking account of the evaluation of risks and other factors involved in 
the health protection of consumers and the promotion of fair trade practices, and
taking decisions accordingly, i.e. choosing and implementing the appropriate 
prevention and monitoring measures.



 The management of food-related risk therefore involves balancing the 
recommendations formulated by the experts commissioned to scientifically 
evaluate the risks, and the resources of all types that social and commercial 
groups and manufacturers can set aside for dealing with these risks.

 Food safety risks can be viewed as a function of the probability of an adverse 
health effect and the severity of that effect, consequential to a hazard(s) in food.

 The "scientific" view is the primary one for decision-making, but risk managers 
also apply other legitimate factors in identifying the most appropriate risk 
management option in managing the

PRINCIPLES OF RISK MANAGEMENT

 The general principles applied in the food safety risk management by the Codex are briefly presented below:

Principle 1

 Protection of human health should be the primary objective in risk management decisions.

 Decisions on acceptable levels of risk should be determined primarily by human health considerations, and arbitrary or 
unjustified differences in the risk levels should be avoided.

 Consideration of other additional factors (e.g. economic costs, benefits, technical feasibility, and societal preferences) may 
be appropriate in some risk management contexts, particularly in the determination of measures to be taken. These 
considerations should not be arbitrary and should be made explicit.

Principle 2

 Risk management should follow a structured approach.
The elements of a structured approach to risk management are: Risk Evaluation, Risk Management Option Assessment, 
Implementation of Management Decision, and Monitoring and Review.

 However, in a practical context, it may not be necessary to include all the elements.

 For example, risk management decisions at the national level are likely to use all of the elements of risk management, 
whereas the risk management activities of Codex do not generally include implementation, monitoring and review.

Principle 3

 Risk management decisions and practices should be transparent, consistent and fully documented.

 Risk management should include the identification and systematic documentation of all elements of the risk management 
process including decision-making, so that the rationale is transparent to all interested parties.

Principle 4

 Risk management should take into account the whole food chain  
Risk management should address each of the segments in the food chain as individual continuums, when considering 
means for controlling the public health risks associated with food (both domestic and imported products).

 This should typically include primary production, product design and processing, transport, storage, distribution, 
marketing, preparation and consumption.



Principle 5

 Risk management should ensure the scientific integrity of the risk assessment process by maintaining the functional 
separation of risk management and risk assessment.
Functional separation of risk management and risk assessment serves to ensure the scientific integrity of the risk 
assessment process and reduce any conflict of interest between risk assessment and risk management.

 However, it is recognized that risk analysis is an on-going, two-way interactive process, and risk managers should ensure 
effective interaction with risk assessors for practical application.

Principle 6

 Risk managers should take account of risks resulting from regional differences in hazards in the food chain and regional
differences in available risk management options.

 The risk managers should consider the full implications of the range of uncertainty and variability conveyed by the risk 
assessors in decision-making.

 For example, if the risk estimate is highly uncertain the risk management decision might be more strict.

Principle 7

 Risk management should include clear, interactive communication with consumers and other interested parties in all aspects
of the process.

 On-going reciprocal communication among all interested parties is an integral part of the risk management process. Risk 
communication is more than the dissemination of information, and a major function is the process by which information 
and opinion essential to effective risk management is incorporated into the decision.

Principle 8

 Risk management should be a continuing process that takes into account all newly generated data in the evaluation and
review of risk management decisions.

 Subsequent  to  the  application  of  a  risk  management  decision,  periodic  evaluation  of  the  decision  should  be  made  to
determine its effectiveness in meeting food safety objectives. Monitoring and other activities will likely be necessary to carry
out the review effectively.

ROLE OF FOOD CHAIN PROFESSIONALS IN RISK 
MANAGEMENT

 The first responsibility of professionals is the marketing of their products.

 They can participate in the policy to improve food safety in various ways.

Self-monitoring and Company Laboratory Accreditation

 Food  companies  can  monitor  the  health  quality  of  the  foodstuffs  they  produce  by  carrying  out,  on  their  own  initiative,
laboratory  analyses  of  their  products  and  by  appropriate  monitoring  of  the  production  processes:  this  is  called  self-
monitoring.

 They can thus act immediately, where necessary, in advance of official checks, to remedy a health problem (for example, when
a hygiene problem is identified).

 These companies can use an external laboratory, or have their own analytical laboratory.



 To give their analyses the necessary credibility, companies can seek accreditation of their own analytical laboratory.

 They can thus give guarantees of reliability and transparency recognized by the regulatory authority and by their clients.

Guides to Good Hygiene Practices

 In  several  countries,  production  processes  have  guides  to  good  hygiene  practice  recommended  by  the  risk  manager
(regulators).

 These guides, produced by professional organizations and validated by the relevant authority on the scientific advice of the
apex institute  of  public  hygiene,  are  based on the implementation of  the HACCP system which defines methods for  the
monitoring and surveillance of specific identified risks.

The Development of Company Certificate

 Company can go for voluntary system of certification for quality management system.

 Certification  is  carried  out  mainly  by  an  independent  and  accredited  organization,  for  implementation  of  ISO  9000
standards.

Product Standardization

 Standards signal will have to accept a number of commitments.

 Many  companies  are  thus  setting  up  technical  reference  systems  which  describe  the  characteristics  of  products,  the
manufacturing process or analytical and control methods, as a result of a voluntary strategy.

RISK COMMUNICATION

 Risk communication, the third component is the central and integral part of effective food safety management.

 It is the exchange of information and opinion interactively among risk assessors, risk managers and other interested 
parties.

 Effective communication of information and opinion on risks associated with real or perceived hazards in food is an 
essential and integral component of the risk analysis process.

 Risk communication may originate from official sources at international, national or local levels.

 It may also be from other sources such as industry, trade, consumers and other interested parties.

 In this context, interested parties may include government agencies, industry representatives, the media, scientists, 
professional societies, consumer organizations and other public interest groups and concerned individuals. In some cases, 
risk communication may be carried out in conjunction with public health and food safety education programmes.

 Risk communication is an inseparable element of the risk management framework.

 Risk communication helps to provide timely, relevant and accurate information to, and to obtain information from, 
members of the risk management and risk assessment teams and external stakeholders, in order to improve knowledge 
about the nature and effects of a specific food safety risk.

 Successful risk communication is a prerequisite for effective risk management and risk assessment.



 It contributes to transparency of the risk analysis process and promotes broader understanding and acceptance of risk 
management decisions.

 Numerous reports in the international literature have described how to communicate about risks.

 Communicating effectively with different audiences requires considerable knowledge, skill and thoughtful planning, 
whether one is a scientist (a risk assessor), a government food safety official (a risk manager), a communication specialist, 
or a spokesperson for one of the many interested parties involved in food safety risk analysis.

 The fundamental goal of risk communication is to provide meaningful, relevant and accurate information, in clear and 
understandable terms targeted to a specific audience.

 It may also lead to more widely understood and accepted risk management decisions.

 Effective risk communication should have goals that build and maintain trust and confidence.

 It should facilitate a higher degree of consensus and support by all interested parties for the risk management option(s) 
being proposed. The goals of risk communication are to:

o Promote awareness and understanding of the specific issues under consideration during the risk analysis 
process, by all participants;

o Promote consistency and transparency in arriving at and implementing risk management decisions;

o Provide a sound basis for understanding the risk management decisions proposed or implemented;

o Improve the overall effectiveness and efficiency of the risk analysis process;

o Contribute to the development and delivery of effective information and education programmes, when they are 
selected as risk management options;

o Foster public trust and confidence in the safety of the food supply;

o Strengthen the working relationships and mutual respect among all participants;

o Promote the appropriate involvement of all interested parties in the risk communication process; and,

o Exchange information on the knowledge, attitudes, values, practices and perceptions of interested parties 
concerning risks associated with food and related topics.

 Communication of updated risk assessment information to food manufacturers is very important to enable the food 
industry including dairy industry to correctly design HACCP programmes.

 Thus when risk assessment is put together with risk communication (distribution of information on risk and on the 
decision taken to combat a risk) and used to promote sound risk management (actions to eliminate/minimize risk), risk 
analysis is complete.

 This if included as a component of hazard analysis, HACCP can be designed and implemented in the most effective and 
economic way.

RISK ANALYSIS AS THE BASIS FOR HAZARD ANALYSIS

 The purpose of hazard analysis is to identify and list out the potential hazards (physical/chemical/biological) which cause 
injury/illness if not controlled.



 Hazard analysis is targeted at one particular food in one particular plant and in principle is independent of presence of 
same hazards in other foods.

 Risk analysis is a more horizontal tool for the government to protect public health.

 Hazard analysis is one of the most demanding tasks for a HACCP team.

 It is advisable to categorize the hazards into one of the four areas viz.: hazards controlled or minimized by focusing on 
CCP; hazards controlled or minimized by GMPs; hazards to be of such low risk that no control is needed and hazards that 
can be designed out of the process.

 An exhaustive hazard analysis based on risk assessment can definitely reduce the number of hazards that need to be 
included in HACCP, thereby improving its efficacy.

INTRODUCTION

 Food safety is concerned with preventing animal products, not fit for human consumption, reaching consumers.

 As food can become contaminated with biological and non-biological contaminants at several steps in the production, 
processing and utilization, controlling these contaminants is a constant challenge.

 Food safety concerns pertain to pesticide and veterinary drug residues, antibiotic resistance, chemical residues, heavy 
metals, mycotoxins and hormonally active substances, adulterants, food borne-pathogens, emerging pathogens, 
reemerging old pathogens, risks from irradiation of foods borne-pathogens, emerging pathogens, reemerging old 
pathogens, risks form irradiation of food and genetically modified foods.

 In India an integrated food safety act in the form of Indian Food Safety Act, 2006 has been promulgated for 
implementation by ministry of health, Government of India for ensuring availability of safe and wholesome food for 
human consumption International organizations concerned with food safety are FAO, WHO, OIE, IPPC and Codex.

 Food safety is ensured through quality control programmes which are in plant as well as regulated by approved agencies, 
Several approaches are employed in ensuring food safety. Some of these include TQM, HACCP, GMP, GAP, IOS etc.

 Objecting proper withdrawal times for drugs and chemicals good animal feeding practices, good environment 
management practices of hygiene in production, products processing and distribution and effective monitoring and 
control programmes developed processing and distribution and effective monitoring and control programmes developed 
with active participation of stake holders would ensure to a large extent production and consumption of wholesome 
animal products.

ANIMAL PRODUCTS SAFETY  INDIAN SCENARIO

 Indian situation is unique in that it is production by message rather than mass production observed in western countries.

 While production, processing and utilization is on small scale but monitoring quality and safety aspects and following 
international trade requirements has been a problem of multi dimension.

 A number of constraints are observed in assuring food safety in the Indian situation:

o Small scale production with multimillion units distributed over a range of agro-climatic and economic zones 
resulting sampling problems.

o Inadequate means for adopting quality control aspects by primary producers.

o Unreasonable economics of quality control programmes. Inability to demonstrate that investments on quality 
aspects would fetch beneficial returns.



o Lack of modernization in production and processing.

o Inadequate and poor quality infrastructure for monitoring food safety aspects, particularly microbes and 
residues.

o Processing and consumption pattern.

o Low per capita consumption and lack of awareness

o Lack of risk demonstration.

o Diverse feed resources and climatic condition

o Indiscriminate use of chemicals and pesticides.

o Unorganized production and processing and pesticides

o Constraints of potable water supply affecting hygiene

o Lack of appropriate sampling plans

o Natural calamities and consequences

o Lack of cold chain facilities.

o Fast changing and diverse life styles.

 Scientific information in setting quality and safety and standards for in international trade.

 These standards, along with the many codes of practice, guidelines and other recommendation prepared by the 
commission also serve as guides and draft models for national food standards. However, there is a continuing need to 
update this guidance new information is being developed constantly in this field.

 Awareness programmes on food safety aspects have an important role to play in Indian situation and extension 
programmes with appropriate audio-visual aids and distribution of literature among stakeholders would immensely 
contribute for achieving cost effective food safety goals.

 Every day, People face many hazards, including hazards related to food they consume, Hazards associated with food can 
result in injury and harm to human health.

 Millions of people worldwide suffer from some sort of food poisoning each year.

 Uncontrolled and abusive application of agricultural chemicals, environmental contamination, use of unauthorized 
additives, improper food quality control and handling practices during food processing and other abuses of food along the 
food chain can all contribute to the introduction of hazards or the failure to reduce hazards related to food.

 The effects on human health of hazards associated with food, the increasing importance and rapid growth of world food 
trade and the demand by consumers for a safe food supply make the analysis of the risks associated with food important 
today than ever before.

 Consumers have expressed concern about the safety of food additives, agricultural and veterinary chemical residues, 
biological, chemical and physical contaminants, radionuclide contamination and uncontrolled and unacceptable food 
handling and processing practices which can result in the introduction of hazards to food at all stages along the food chain,
from primary production to the consumer.

 These concerns have been voiced most often by consumers in developed countries, but improvements in global 
communication have heightened the interest of consumers throughout the world regarding these matters.

 Food hazards can be classified into three categories: Physical, chemical and biological. Physical hazards (e.g. Stones in rice
or beans; bone pieces in meat) are most likely to be understood by people.



 Far more complex and less understood is the nature of the impact of chemical and biological hazards on human health 
because of the complexities of the interaction between hazards on human biochemistry and the absence of empirical date 
to confirm the theories.

 One means by which risks related to food are reduced or minimized to acceptable safe levels is through the establishment 
of food quality and safety standards.

 Establishing these standards for food has been the role of the joint FAO/WHO food standards programme, through the 
codex Alimentarius commission, since its beginning in 1962.

 Since that time, science has contributed considerable information to the scientific evaluation of hazards and the 
assessment of the associated risks.

 The codex alimentarius commission has used this.

ROLE OF VETERINARIANS IN FOOD SAFETY

 Veterinarians have a major responsibility of epidemiological surveillance of animal disease and ensuring the safety and 
suitability of meat. They are uniquely equipped to play a central role in ensuring food safety, especially the safety of foods 
of animal origin. Food safety, especially the safety of foods of animal origin.

 Food safety and quality are best assured by an integrated, multidisciplinary approach, considering the whole of the food 
chain.

 Eliminating or controlling food hazards at source. i-e., a preventive approach is more effective in reducing or controlling 
food hazards at source i.e. a preventive approach is more effective in reducing or eliminating the risk of unwanted health 
effects than relying on control of the final product, traditionally applied via a final quality check approach.

 Approaches to food safety have evolved in recent decades, from traditional controls based on good practices (Good 
Agricultural Practice, Good Hygiene Practice, etc.), via more targeted food safety systems based on Hazard Analysis and 
Critical Control Points (HACCP) to risk-based approaches using food safety risk analysis.

 The traditional approach, whereby food operators were primarily held responsible for food quality while regulatory 
agencies were charged with assuring food safety, has been replaced by more sophisticated systems that give food operators
primary responsibility for both the quality and the safety of the foods they place on the market.

 The role of the supervisory authorities is to analyze scientific information as a basis to develop appropriate food safety 
standards (both processing and end product standards) and monitoring to ensure that the control systems used by food 
operators are appropriate, validated and operated in such a way that the standards are met. In the events of event of non 
compliance, regulatory agencies are responsible to ensure that appropriate sanctions are applied.

 Veterinarians play an essential role in the application of the risk analysis process and the implementation of risk based 
recommendations for regulatory systems, including the extent and nature of veterinary involvement in food safety 
activities throughout the food chain.

 Each country should establish its health protection objectives, for animal health and public health, through consultation 
with stakeholder (especially livestock producers, processors and consumers) in accordance with the social, economic, 
cultural religious and political contexts of the country. These objectives should be put into effect through national 
legislation and steps taken to raise awareness, both within the country and to trading partners.

 Veterinarians contribute with the direct performance of some veterinary tasks and through the auditing of animal and 
public health activities conducted by other government agencies, private sectors veterinaries and other stakeholders.

 In addition to veterinarians several other professional groups are involved in ensuring food safety throughout the food 
chain, including analysts, epidemiologists, food technologists, human and environmental health professionals, 
microbiologists and toxicologists.



 Irrespective of the roles assigned to the different professional groups and stakeholders by the administrative system in the 
country, close cooperation and effective communication between all involved is imperative to achieve the best results from
the combined resources. The veterinary authority retains the final responsibility for satisfactory performance of delegated 
activities.

 Veterinarians play a key role in ensuring that animals are under hygienic conditions and in the early detection, 
surveillance and treatment of animal disease, including conditions of public health significance. The veterinary services 
may also provide livestock producers with information, advice and training on how to avoid, eliminate or control food 
safety hazards (e.g. Drug and pesticide residues, mycotoxins and environmental contaminants) in primary production 
through animal feed.

 Producers’ organizations, particularly those with veterinary advisors, are in a good position to provide awareness and 
training as they are regularly in contact with farmers and are well placed to understand their priorities.

 Technical support from the veterinary Services is important and both private veterinarians and employees of the 
veterinary authority can assist.

 The veterinary services play a central role in ensuring the responsible and prudent use of biological products and 
veterinary drugs, including antimicrobials, in animal husbandry. This helps to minimize the risk of developing 
antimicrobial resistance and unsafe levels of veterinary drug residues in foods of animal origin.

 Inspection of live animals (ante mortem) and carcase (post mortem) plays a key role in both the surveillance network for 
animal diseases and zoonoses and ensuring the safety and suitability of meat and by products for their intended uses.

 Control and/or reduction of biological hazards of animal and public health importance by ante and post mortem meat 
inspection is a core responsibility of the veterinary services and they should have primary responsibility for the 
development of relevant inspection programmes.

 Wherever practicable, inspection procedures should be risk based. Management systems should reflect international 
norms and address the significant hazards to both human and animal health in the livestock slaughtered.

 The Codex Alimentarius Code of Hygienic Practice for Meat (CHPM) constitutes the primary international standard for 
meat hygiene and incorporates and incorporates a risk based approach to application of sanitary measures throughout the 
meat production chain.

 Section 3.10 of the OIE terrestrial code contains guidelines for the control of biological hazards of animal health and 
public importance through ante and post mortem meat inspection, which complement the CHPM.

 The veterinary authority should provide for flexibility in the delivery of meat inspection service. Countries may adopt 
different administrative models, involving degree of delegation to officially recognized competent bodies operating under 
the supervision and control of the veterinary authority.

 Animal identification and animal traceability systems should be integrated in order to be able to trace slaughtered animals
traceability systems should be integrated in order to be able to trace slaughtered animals back to their place of origin, and 
products derived from them forward in the meat production chain.

 Another important role of the veterinary services is to provide health certification to international trading partners 
attesting that exported products meet both animal health and food safety standards.

 Certification in relation to animal disease, including zoonoses, and meat hygiene should be the responsibility of the 
veterinary authority.

 Certification may be provided by other professions (a sanitary certificate) in connection with food processing and hygiene 
(eg . Pasteurization of dairy products) and conformance with product quality standards.

QUALITY MANAGEMENT

 The concept of quality management is not confined to abattoirs or meat plants but is applicable to any field.



 It is considered as the new frontier of state in veterinary and animal husbandry activities.

 Whether we work in private or public sector, out role is to provide goods or services to our clients.

 The client could be our boss, a department head, government, a farmer, animal owner, etc.

 The client should get what he wants with due regard to the needs of other people and the cost involved.

 Many systems have been developed in the past to ensure delivery of quality goods and serviced.

 This focuses on client needs is embodies in quality management.

 In food industry and in animal trade, risk analysis is used to investigate potential problems in order to achieve quality 
management.

 Quality management is defined as “that aspect of the overall management function that determines and implements 
quality policy”.

 The focus of quality management is “meeting given standards or specification and getting it right first time, achieving 
customer/client satisfaction, avoiding reworking”.

 Quality management embraces a continuous improvement process.

 In order to understand quality management, it is necessary to define other terms used.

 GMP - Good Manufacturing Practices

 SOP - Standard Operating Procedures

GMP  GOOD MANUFACTURING PRACTICE

 Good Manufacturing Practice or GMP (also referred to as 'cGMP' or 'current Good Manufacturing Practice') is a term that 
is recognized worldwide for the control and management of manufacturing and quality control testing of food processing 
devices .

 Since sampling product will statistically only ensure that the samples themselves (and perhaps the areas adjacent to where
the samples were taken) are suitable for use, and end-point testing relies on sampling, GMP takes the holistic approach of 
regulating the manufacturing and laboratory testing environment itself. An extremely important part of GMP is 
documentation of every aspect of the process, activities, and operations involved with meat processing device 
manufacture. If the documentation showing how the product was made and tested (which enables traceability and, in the 
event of future problems, recall from the market) is not correct and in order, then the product does not meet the required 
specification and is considered contaminated (adulterated in the US).

SSOP SANITATION STANDARD OPERATING PROCEDURE

 Sanitation Standard Operating Procedures is the common name give to the sanitation procedures in food production 
plants which are required by the Food Safety and Inspection Service of the USDA and regulated by 9 CFR part 416 in 
conjunction with 21 CFR part 178.1010. It is considered one of the prerequisite programs of HACCP .

 SSOP’s are generally documented steps that must be followed to ensure adequate cleaning of product contact and non-
product surfaces. These cleaning procedures must be detailed enough to make certain that adulteration of product will not
occur. All HACCP plans require SSOP’s to be documented and reviewed periodically to incorporate changes to the physical
plant. This reviewing procedure can take on many forms, from annual formal reviews to random reviews, but any review 
should be done by “responsible educated management”. As these procedures can make their way into the public record if 
there are serious failures, they might be looked at as public documents because they are required by the government. 



SSOP’s in conjunction with the Master Sanitation Schedule and Pre-Operational Inspection Program, form the entire 
Sanitation operational guidelines for food related processing and one of the primary backbones of all food industry 
HACCP plans.

 SSOP’s can be very simple to extremely intricate depending on the focus. Food industry equipment should be constructed 
of sanitary design; however some automated processing equipment by necessity is difficult to clean. An individual SSOP 
should include:

o The equipment or affected area to be cleaned, identified by common name,

o The tools necessary to prepare the equipment or area to be cleaned

o How to disassemble the area or equipment

o The method of cleaning and sanitizing

 SSOP’s can be stand alone documents but they should also serve as work instruction as this will help ensure they are 
accurate.

 All these above stated procedures are to be followed strictly without any deviation to achieve the best hygiene standards in 
processing of meat and meat products.

QUALITY SYSTEM AND QUALITY CONTROL

Quality System

 It is defined as the organizational structure, responsibilities, procedures, 
processes and resources for implementing quality management in India (ISO 
9001/2000).

Quality Control

 It is defined as the operational techniques and activities that are used to fulfill 
requirements for quality (Checking of freezer temperature, proximate analysis of 
a product, testing of water quality, etc.).

 The process of establishing and designing a quality management system is like 
that of a problem solving which could be summarized as:

o To define what outputs are required (Planning customer specifications)

o To analyse what is required in terms of people, materials equipment and 
information (Resource management).

o To put the process together efficiently with safeguards (Management 
control).

o To communicate, train staff, monitor outputs, correct problems, review 
and improvements.



 Quality management is an approach to improve the effectiveness and flexibility 
of an organisation as a whole.

 It is the quality process that leads to every person in every department of an 
organisation working together to reduce errors and prevent waste.

 The concept of obtaining good data and management. This will lead to 
continuous improvement of out process.

RISK ANALYSIS

 Scientifically based risk analysis is the key stone in bringing order and understanding to the international trade of animals,
plants and agricultural goods.

 Two to three decades ago, epidemiology was holding the position of quality management and risk analysis but now there is
heightened worldwide interest for the latter.

 The approach of quality management and risk analysis is considered very important in veterinary medicine and as such 
this theme is being given appropriate importance in veterinary curriculum.

 Scientific risk analysis is a tool of structured problem solving which the veterinarians have to use in day to day practice.

 Risk analysis and quality management are interdependent and practiced together.

RISK

 In a general sense, risk is defined as the chance of a bad consequence or loss.

 The Office Internationale des Epizootics (OIE) has defined risk as “the likelihood and the magnitude of occurrence of an 
adverse event, a measure of the probability of harm and the severity of the adverse effects”.

 In a simple term “Will it go wrong?” Likelihood and magnitude have a precise statistical meaning: magnitude calls for a 
measure.

 Very commonly risk analysis is categorised according to the amount of computation effort applied to the problem.

 Thus we have “qualitative and quantitative” applied to risk analysis methods. To add to the confusion, some risk analyses 
are termed as “semiquantitative”.

RISK ANALYSIS PROCESS

 The four steps involved in risk analysis are:

o Hazard (Click here-Animation) identification: Making up a comprehensive list of all the potential risk items 
(Click here-Animation) (Click here-Animation) (Click here-Animation)

o Risk Assessment: Objectively evaluating or estimating the likelihood and magnitude of the issue.

http://www.elearnvet.net/moodle/file.php/53/Animation_-_Meat/Hazard.swf
http://www.elearnvet.net/moodle/file.php/53/Animation_-_Meat/Physical_Hazards_in_Food.swf
http://www.elearnvet.net/moodle/file.php/53/Animation_-_Meat/Invisible_Chemical_Hazards_in_Food.swf
http://www.elearnvet.net/moodle/file.php/53/Animation_-_Meat/Invisible_Microbiological_Hazards_in_Food.swf


o Risk Management: Identifying and implementing measures which can be applied to reduce risk.

o Risk Communication: Open exchange of information between all stake holders risk analysts, decision makers, 
politicians, public, etc.)

 This is just a commonsense way of solving a problem and a process that many people use every day. The four steps could 
be expressed in simple language as:

o What are the issues or problems that I must consider?

o What is the situation? How important are the issues?

o Having done the analysis, what is the best way to handle this problem?

o Who do I have to inform or explain this to? How should I explain it?

 HACCP (Click here-Animation) is a technique that has been developed to apply quality management to some of the 
industries.

 Risk analysis and HACCP (Click here-Animation) are linked together in the identification of control points like CCP or 
RCP.

 Both quality management and risk analysis are directed to help managers achieve better results. (Click here-Animation)

 They are proactive in avoiding problems rather than just reacting when things go wrong. (Click here-Animation)

PESTICIDE RESIDUES IN MILK AND MILK PRODUCTS

 The use of pesticide has a long history in the world agriculture. The Romans used sulphur as an insecticide and the Greeks 
and Chinese used arsenics.

 Even simple chemicals like table salt used to kill moss on paths and copper sulphate was used as fungicide on leaves.

 Pesticides are key stone components of crop protection. The use of pesticides in food production has provided numerous 
benefits in terms of increasing production and quality.

 Since chemical control of pests is so successful, there has been an explosive expansion in the development of synthetic 
organic pesticides.

 As a result, consumers are exposed to pesticides that post a threat to public health by entering into the food chain.

 A food chain is a hierarchial order of organisms beginning with some producers, each of which feeds on the organism 
below it.

 At each successive stage of food chain the concentration to toxic chemicals is greatly increased and the largest amount of 
residues seems to occur in tissues of animals, near the top of food chain particularly the predator and carnivorous and the 
most important, the man himself, posing threat to the society at large.

 Mainly through the crop fields, the pesticides have entered into out food chain and are now omnipresent-in air, water, soil,
vegetables, fruits, food grains, animal feeds, meat, milk and milk products.

 Thus consumers must be given appropriate information about pesticide residues in food to help them make their own risk 
assessment.

 Synthetic organic insecticides including mainly, organochloride (OC), organophosphate (OP) and organocarbamate 
(OCm) pesticides exhibit a high degree of persistence in the environment as compared to the other classes of pesticides.

http://www.elearnvet.net/moodle/file.php/53/Animation_-_Meat/HACCP_-System.swf
http://www.elearnvet.net/moodle/file.php/53/Animation_-_Meat/Principles_of_HACCP.swf
http://www.elearnvet.net/moodle/file.php/53/Animation_-_Meat/Benefits_of_HACCP.swf
http://www.elearnvet.net/moodle/file.php/53/Animation_-_Meat/Why_HACCP_is_Needed.swf


 The OC compounds are the most persistent and bio-accumulative while OP and OCm have acute toxicity and less 
persistence.

 More potent and less persistent OP compounds have advantage over OC in that they are readily decomposed by physico-
chemical and enzymatic processes in the animal body.

 These are less persistent with a systemic action, less toxic than OP but have adequate potency against crop pests.

Consumption pattern of pesticides

 Out of 57 insecticides registered for use in agriculture, the top 10 namely 8 OP pesticides (monocrotophos, malathion, 
methylaparathion, phosphamidon, phorate, quinalphos, dimethoate, chlorpyriphos), 1 OCm (carbaryl) and 1 OC 
(endosulphan) account for 80 per cent of total insecticides used (Agnihotri, 2000).

 Monocrotophos, a highly toxic insecticide was banned in USA in 1988 but in India it is still a top selling pesticide.

Status of pesticide residues in foods

 Due to change in consumption pattern of insecticides in India during 1995-2000, the presence of OPPR and OCmPR has 
been observed in most of the food commodities including milk.

 Thus, though OC pesticides have been banned and there is decrease in the consumption of these pesticides, yet their 
existence can not ruled out because they are persistent in nature and get recycled in to the biosystem through soil, water 
and manure.

Portals of pesticides into the food chain

 Pesticides are absorbed either through skin or gastro-intestinal tract.

 Due to its lipophilic nature, it is mainly stored in adipose tissues.

 Mobilization of adipose tissues during weight loss or lactation causes these xenobiotics to re-enter into the blood stream 
resulting in their harmful effect.

 Aldrin is metabolized to dieldrin inside the body and is apparently independent of the site of entry to the body.

 However, dieldrin may be stored as such in the body and is recovered unchanged from the animal products and body 
tissues.

 Animals are subject to big danger as most of the pesticide sprayed on crop remains as residue on their byproduct, the main
ingredients of animal feeds.

PESTICIDES IN FOODS
Pesticides in Foods

 The presence of organo-phosphorus pesticide residues has been noticed in water samples.

 Malathion and monocrotophos were also detected from a few ground water samples.

 Milk and milk products form an important component of human food.

 Milk is a complete fluid comprising of all the nutritions required by a neonate for growth and sustenance.

 Dairy milk and its products have shown to have a high incidence of contamination with residues of persistent 
organochlorine insecticides in India.



 DDT was banned for use in agriculture and its use has been restricted for public health programmes in India with effect 
from January 1996 while HCH was banned from 1.4.1997 onwards. Consequently residues of these insecticides started 
declining in milk.

 The Punjab State Cooperative Milk Producers Federation (MILKFED) depots of Ludhiana revealed the presence of 
residues of lindane only.

 Besides knowing the status of contamination of milk with organochlorine insecticides, it has become imperative to check 
the milk for the presence of residues of other insecticides also apart from organochlorines.

 This is so because in the last few years, there has been a change in the usage pattern of insecticides in Indian agriculture 
from organochlorines to other group of insecticides viz. organophosphates, synthetic pyrethroids and carbamates.

 In India, a lot of work has been done since 1972-to-date on the incidence of organochloro pesticide residues in milk and 
milk products revealing the presence of DDT and BHC.

 Apart from g -HCH and DDT, residues of chlorpyriphos were also found to be present.

 The trend of insecticide residues in milk seems to be changing. With the ban imposed on the usage of HCH and DDT in 
agriculture, their residues have started declining.

 The report that milk from areas where pesticides had been used for mosquito eradication contained higher levels of the 
residues, emphasizes the need for such monitoring of pesticide residues in milk.

Pesticide Residue Level in Milk and Milk Products in India

Product DDT 
(ppm fat basis)

BHC 
(ppm fat basis)

Milk 0.01 - 216 0.02 - 61

Human Milk 1.4 - 102.2 1.25 - 27.52

Butter 1.6 - 11.36 0.55 - 1.51

Ghee 0.25 - 7.24 0.30 - 23.80

Infant Formula 0.17 - 4.30 0.12 - 5.70

Skim Milk powder 0.80 - 1.24 0.43 - 0.78

 A comparison on the levels of the residues of the milk samples from the Southern States analysed in the present study 
indicated that samples from Karnataka had the highest levels of both HCH and DDT residues. Samples from Andhra 
Pradesh had the lowest levels of HCH; DDT residues were lowest in the samples from Tamilnadu.

Maximum Residue Limit (MRL) for Certain Pesticides and their Residues in Milk

Pesticides MRL 
(mg/kg on Milk Basis)

Pesticide 
Residue in Milk (ppm)

Aldrin 0.006 0.022

Dieldrin 0.006 0.12 - 2.5

Chlordane 0.002 -

DDT 0.05 0.045 - 0.089



Endosulphan 0.004 0.006

Endrin 0.0008 0.02 - 1.5

Heptachlor 0.006 0.002 - 0.60

Methoxychlor 0.02 0.018

Hexachlorbenzene 0.02 0.027

g BHC (Lindane) 0.01 0.018

a BHC 0.05 0.02 - 61

b BHC 0.02 0.03

d BHC 0.02 0.021

HARMFUL EFFECT OF PESTICIDE RESIDUES:A REAL 
THREAT

 Residues of certain pesticides are known to be a cause of cancer.

 In Kuttanad, the rice bowl of Kerala, where pesticide consumption has increased over the years, cancer of the lips, 
stomach, skin, brain, leukemia, lymphoma and multiple myeloma is quite frequent. It also causes liver, kidney and ling 
damage. Skin contact and inhalation causes nose bleeding.

 Parachlorophenols, toxophens are known carcinogens.

 The main symptoms of pesticide poisoning include headache, disorientation, weakness and nausea in smaller doses.

 Pesticide can cause embryo deformity and mutation as well as sterility in animals. Among the human being the high 
incidence of crippling bone deformity and congenital abnormalities occurred around Malnud region of Karnataka.

 This deformity was caused by the presence of endrine and ethyl parethrine residues in fish and crabs, which were 
consumed by the victims.

 Pesticide residues also cause blood discrasias, allergic sensitivity, psychiatric sequel, neurologic alterations, hypertension, 
cardiovascular diseases etc.

 Many newborn babies or calves are daily exposed to toxic effect of pesticide through milk.

 The species in which milk is high in fat the body burdens of chemicals and fat stores can be transferred to the suckling 
offspring in a matter of weeks.

 Pesticides as such are immunosuppressive, they alter the structural integrity of immune systems, which in turn lower the 
resistance against antigen/infectious agent and thus deregulate the immune system.

MEASURES TO CONTROL PESTICIDE RESIDUES IN FOOD

Genetically modified seeds / crops



 Breeding crop for resistance against insects and pests is one of the most important avenues to put a check on the non-
judicious use of insecticides.

Dietary constituent

 Some of the dietary constituents such as different fibre fractions have been found to have beneficial effect on the excretion 
of pesticides residues from the body systems.

 Among the different fibre fractions lignin is the most effective in reducing pesticide residues through hydrogen bonding.

Antidote

 These chemicals are fat-soluble and are stored in adipose tissues of the animals following ingestion or body exposure.

 Therefore, research needs to be directed towards finding a suitable needs to be directed towards finding a suitable antidote
for chronic poisoning of pesticides in livestock.

 Certain chemicals or feed additives have been used by which the pesticide residues can be removed from the body.

 Charcoal, a mechanical antidote has been used widely along with others of the same kind like bentonite, mineral oil, 
animal or vegetable fats, calcium salts, pectin and lignin.

 Studies revealed that charcoal is the better absorbent for two most prevalent organo-chlorine pesticides i.e BHC and DDT 
and there was a sustainable decrease in the transfer of organochlorine pesticides residues from feed to milk in animals fed 
with charcoal supplemented feeds.

Time of Spray

 Crops should be sprayed much early before harvesting.

Processing of Foods

 Washing of fruits and vegetables can remove 70-80 per cent surface residues of OP, 66-80 per cent OCm, 29-90 per cent 
OC and 9-50 per cent pyrethroids.

 Hence washing and scrubbing of food and vegetables for 30-60 second is advisible.

 In case of systemic pesticides which enter the cell strain and get uniformly distributed in plant cells and tissues, peeling 
and boiling or cooking is quite effective in reducing residues from 10-100 per cent.

 Thus, washing coupled with peeling and boiling wherever possible can help the consumer minimize the exposure to 
pesticide residues.

Industrial Effluent Management

 The dumping of industrial effluents in rivers, canals or any other water body should be prevented and properly managed.

Use of Biopesticides

 Biopesticides are living organisms or a product derived from an animal or plant source and which kills the pesticides.

 These biopesticides are safer for human beings and also do not leave any toxic residues in crops/environment and hence 
should be given due importance.

Integrated Pest Management (IPM) Techniques

 The FAO through its regional projects has been extending technical support in the promotion of integrated pest 
management (IPM) and safe use of pesticides by way of organizing training for the field functionaries in the states.



 A number of international institutes, national institutes, state agricultural universities, voluntary health organizations 
keep on making sporadic efforts to organize training and demonstrations on safe use of less persistent and easily 
biodegradable synthetic pesticides.

 However, keeping in view the large number of users of pesticides, systematic and coordinated efforts are needed in this 
direction.

Integrated Nutrient Management (INM) Techniques

 Under conventional farming fertilizers, herbicides, insecticides and fungicides are applied at a uniform rate throughout 
the crop field.

 On the other hand, precision agriculture lays emphasis on judicious crop management at micro level where only required 
amounts of inputs are applied.

o Adoption of Integrated Crop Management System (ICMS) through which the use of pesticides can be reduced.

o Encouragement of organic farming.

o Application of more biodegradable pesticides such as Organophosphates.

o Strict ban required on the use of Organochlorine pesticides.

o Treat pasture/food crops much before grazing or harvest.

o Adoption of genetically modified insect pest resistant seed for commercial cultivation.

 If agrochemical companies get together and publish the information on dose rate efficacy of individual pesticide from 
different companies it would help in selection of the right pesticide for the job whilst minimizing residues in food and 
effect on the environment.

ANTIBIOTIC RESIDUES IN MILK

 Antibiotics are no doubt one of the most useful tools and proved highly beneficial in the relief of suffering and in saving 
life.

 They proved equally beneficial growth promotion arid improved production performance with increasing demand for the 
animal protiens all over the globe.

 Infact use of use of antibiotics in animal production has become essential feature in the day to day activities.

 But antibiotics are not witout disadvantges in both veterinary and human medical practices and human health hezards.

 In veterinary medicine antimicrobials (antibiotics) were first used for the treatement of mastitis in dairy cows.

 The most dominating antiboitics residues in milk are β -lactums and sulphadrugs, but tetracyclin, aminoglycosides, and 
chloramphenicol also get secreated if they are used to treate the animals of certain diseases.

 The excreation of a residue in the memary gland depends on the degree of its ionization, its solubility in fat & water and 
the difference between the pH of plasma and milk.

 The lipid soluble antibiotics which ionize as bases move readily from blood to milk, organic bases ionize at pH of milk and 
they can’t diffuse back towards the blood.

 The level of drug residues in milk are also affected by their route of administration.

 When injected, less than 0.3% of the drugs appears in the milk, but intramemmary infussion leads to total excreation into 
the milk (92%).



 The presence of these antibiotics and their residues leads to health hezards to the consumers of milk.

 It has been reported that 12% of milk in USA and 11% of milk in UK are adultrated with β -lactum antibiotics.

 The Codex Alimentarious Commission have been developing standards for safe levels a Maximum Residue Limits (MRL’s)
for veterinary drugs (Table 1).

 The chances of residual antibiotics in milk are remote because in India, dairy farming is in hands of small holders and 
rural poor.

 They take atmost care in keeping their animal healthy. Hand milking is practised which lowers the incidence of mastitis.

 Farmers mostly rely on ethno veterinary medicines, being cheaper than alopathic medicine, to cure their animals.

 How ever in few organized dairy forms and in urban areas antibiotics and other drugs i.e. tetracyclin, pencillin, ampicyllin,
amoxycillin, streptomycin etc., are used extensively used in dairy animals to control mastitis and other diseases.

 During survey conducted in southern states of India 1.4, 5.4, 2.2 and 3.9% milk samples collected from individual farmers,
organized farms, unorganized farms and milk tankers respectively were found to be contaminated with residual antibiotics
(Table 2).

 The presence of as low as 5 – 10 IU of penicillin in milk can cause allergic reactions in human beings.

 Such milks also creates difficulty in the preparation of fermented milk products, including inadiquate clotting and 
improper cheese ripening.

 Long term exposure to low levels of antibiotics also leads to suppression of human immune system .

MRL FOR DRUGS IN MILK, % OF DRUG CONTAMINATION IN 
MILK

 Table 1. Maximum Residue Limits for Veterinary Drugs.

Veterinary Drugs MRL in milk, 
μg/kg, (μg/kg= ppb)

Codex

Albendazole 100

Benzylpencillin 4

Ceftiofur 100

Chlortetracycline 100

Clenbuterol 0.05

Cyfluthrin 40

Deltamethrin 30

Dihydrostreptomycin 200

Diminazene 150



Eprinomectin 20

Febantel 100

Fenbendazole Included in Febantel

Gentamicin 200

Imidocarb 50

Isometamedium 100

Ivermectin 10

Lincomycin 150

Neomycin 500

Oxfendazole Included in Febantel

Oxytetracycline Included in Chlorotetracycline

Procaine benzylpencillin Included in Benzylpencillin

Spectinomycin 200

Spiramycin 200

Sulfadimidine Included in Dihydrostreptomycin

Sulfadimidine 25

Tetracycline Included in Chlorotetracycline

Tilmicosin 50

CLASSIFICATION OF ANTIBIOTICS

 Antibiotics used in the treatment and management of animals can be chemically grouped in to the following main classes.

Aminoglycosides: eg

 Apramycin, gentamicin, lincomycin, streptomycin, neomycin, amikamicin and kanamycin, are having complex but closely 
related structures.

 The aminoglycosides are broad-spectrum antibiotics active against both gram-positive and gram-negative organisms but 
not effective against anaerobes and fungi.

 They are not well absorbed by alimentary tract or by tropical application so they are usually administered parenterally and
pose great health hazards, if present in milk & milk products.

β - Lactam compounds

 This group consists of natural penicillin and semi-synthetic penicillin and cephalosporins.



 Penicillins and cephalosporins interfere in the development of bacterial cell wall and are widely used in the treatment of 
mastitis.

 After injection of penicillin-G, the milk of the treated animals’ remains contaminated for several days.

 Cephalosporins are similar to Penicillin in antimicrobial action but less frequently used in veterinary medicine because of 
its high cost.

Macrolides

 This group consists of a large lactone ring attached with sugar moieties.

 It includes erythromycin, spiramycin, tylosin, oleandomycin, clindamycin and roxithrocin.

 The macrolides are active aginst gram-positive bacteria specially staphylococci which are resistant against penicillin.

 Many times these compounds are also used as growth promoter.

 They have better tissue penetration ability and frequently used in veterinary medicine.

Sulfonamides

 Sulfonamides interfere with folic acid synthesis thus inhibiting the bacterial growth.

 Sulfamethaxazole, Sulfadimidine, sulfamethoxypyridazine, sulfaethoxypyridazine incombination with trimethoprin are 
commonly used in the treatment.

 In addition sulfaguanidine and sulfaquinoxaline are also used as feed additive. They are broad spectrum and possess good 
tissue distribution.

 They have long half-life and have very good chance of its residues in milk of lactating animals.

Tetracyclines

 Chlortetracycline, oxytetracycline, rolitetracycline, tetracycline, demethylchlortetracycline and doxycycline are the major 
antibiotics of this group.

 The structure consisted of basic naphthalene ring and posses excellent solubility in aqueous medium.

 These compounds are active against both gram-positive and negative bacteria.

 However, their systemic absorption in tissues is slower as compared with penicillin, but are well distributed in tissues and 
less frequently excreted.

 Their residual occurrence may be more in milk bones or calcified organs.

IMPORTANT DEFINITIONS RELATED TO RESIDUES

 Important Definitions: For better understanding, it is necessary to understand the terminology by regulatory officials. 
These terms are designed by number of reports of joint meeting of Food and Agriculture Organization (FAO) and World 
Health Organization (WHO)

 Residues: Parent compounds or metabolites of drugs/chemicals, having pharmacological action, if persisted in edible 
products and are likely to harm human health is called as residue. A residue may also occur if drugs or chemicals or added 
unintentionally in food products. Residue of a drug is expressed in mg/kg or mg/ml (ppm) or ug/kg or ug/ml (ppb), ŋg/kg
or ŋg/ml (ppt).



 Unintentional Residues: Unintentional residue is that, which occur in feed and food (milk & meat) as a result of 
circumstances. Such chemicals are never added to protect the food or feed against infection of bacteria, fungus, or 
parasite. The unintentional residues also include the residue of a drug or chemical that occurs as a environmental 
contaminants. The unintentional residue can not be differentiated from residue due to actual use of drug or chemicals.

 Tolerance Levels: The maximum permissible residual level, which may be present in tissues or milk of animals. A 
tolerance level is the maximum allowable level of a drug or chemical in feed or food at a specified time of slaughter, 
milking, processing, storage, marketing and up to time of consumption by human. It is expressed in mg/kg or mg/ml 
(ppm) or ug/kg or ug/ml (ppb), ŋg/kg or ŋg/ml (ppt). There are four types of tolerance

o Finite Tolerance: It is defined as a measurable amount of drug (no-carcinogen) that is permitted in food. For 
this purpose the ADI of human is generally determined by applying the safety factor of 1:100. If the drug or 
chemical is teratogens the safety factor of 1:1000 is applied.

o Negligible Tolerance: The toxicologically insignificant amount of residue, resulting in a daily intake of small 
fraction of maximum ADI is defined as negligible tolerance. Principle for determination of negligible tolerance is
similar to that which is used to calculate finite tolerance except that a factor of at least 1:2000 is used and upper 
allowable limit is imposed.

o Zero Tolerance: Zero tolerance is determined on the basis of extent of toxicity of drugs/chemicals. For such 
chemicals no residue is permitted in feed or food because of extreme toxicity in most of the consumers. Zero 
tolerance is mostly applicable for carcinogenic drugs.

o Temporary Tolerance: The temporally tolerance is a valid only for the restricted period and subjected to 
revision of availability of experimental data. Generally it is for new drugs and sometime it is also referred as 
Interim or Administrative tolerance.

 Withdrawal Time: Time required a drug concentration to fall below the tolerance level is called as withdrawal time. 
Sometime it is also referred as “Discard Time” or “Withhold Time”. It is expressed in hours, days, weeks or months.

 Acceptable Daily Intake (ADI): The ADI is daily dose of a drug or chemicals residue, which is taken during the entire life-
time of a person and appears to be without appreciable risks to health on the basis of all the facts known at that time. ADI 
value is always subject to revision whenever new information becomes available. It should also be based on the 
environment and surrounding conditions. It is expressed as mg/kg.

 Target Species: Its use refers to the determination of safety and efficacy of a drug directly within the species or in species 
which is near to very similar, for which therapeutic claims are made by manufacturer.

ANTIBIOTIC RESIDUES IN MILK AND MILK PRODUCTS

 Dairy cows administered with antibiotics for the treatment of mastitis and other bacterial infections produce milk 
containing antibiotic residues for sufficient period of time after treatment.

 Treated cows are therefore required to be excluded from the milk supply chain for a specific withdrawal period to ensure 
that antibiotic residues no longer remain in their milk.

 Antibiotic residues enter the milk supply when treated cows are returned to the milking herd early or when a cow retains 
antibiotic residues in her system for an extraordinary period.

 Thousand of research papers have been published to determine the withdrawal period, maximum residual limit (MRL), 
Acceptable Daily Intake (ADI), tolerance level and other data on residue of different antibiotics and antimicrobial drugs in 
milk and milk products.

 Many of these reports on all such parameters are overlapping and sometime contradicting each other.

 After considering all variations into account, some important data on residue of antibiotics and antimicrobials are being 
presented below.

Antimicrobial agents



MRL in milk (mg/ 
kg.)

Ceftiofur sodium 0.12

Dihydrostreptomycin and 
streptomycin

0.21

Gentamicin 0.13

Neomycin 0.54

Pectinomycin 0.24

Benzyl penicillin 0.004

Oxytetracycline 0.01

Table 1 The Maximum Residual Limits (MRL) fo some important antibiotics are given hereunder .

THE WITHDRAWL/DISCARD PERIOD OF SOME IMPORTANT 
PARENTERAL ANTIBIOTICS

Drug Milk discard (hr)

Amoxycillin 96

Cloxacillin 84

Ampicillin 48

Streptomycin 48 - 78

Neomycin 72

Dihydrostreptomycin 48

Erytromycin 72

Procain penicillin 72

Penicillin-G 48

Sulfamethazine 96

Sulfaethoxypyridizine 72

Sulfabromomethazine 96

Sulfonamides + TMP 72

Gentamicin 60



Tylosin 96

Thiabendazole 96

WITHDRAWL PERIOD OF INTRAMAMMARY 
ANTIMICROBIALS

Drug Milk discard (hr)

Penicillin G 60 - 84

Cephalosporins 60 - 96

Oxytetracycline 96

Chlortetracycline 96

Dihydrostreptomycin 24 - 96

Cloaxacillin 48

Amoxycillin 60

Erythromycin 36

Ampicillin 48 - 48

Tetracycline 60 - 72

Neomycin 60 - 84

Fluoroquinolones 60 - 84

ACCEPTABLE DAILY INTAKE (ADI) OF SOME 
IMPORTANT ANTIMICROBIALS

Antibiotics ADI (mg/ kg.)

Benzyl penicillin 0.0005 (or o.o3 mg/person/day)

Oxytetracycline 0.003

Spiramycin 0.005

Sulfamethazine 0.004

TOLERANCE LEVEL OF SOME OF THE ANTIBIOTICS IN 
MILK



Antibiotic Tolerance Level (ppm)

Bacitracin 0.05

Ampicillin 0.01

Lincomycin 0.01

Streptomycin 0

Neomycin 0.15

Dihydrostreptomycin 0

Procain penicillin 0.05

Penicillin-G 0

Tylosin 0.05

Chlortetracycline 0

Sulfamethoxin 0.01

Sulfamethazine 0.1

Thiabendazole 0.05

POSSIBLE POTENTIAL HEALTH HAZARDS ASSOCIATED 
WITH ANTIBIOTIC RESIDUES IN MILK

Antibiotic residues in milk may lead to,

 Allergic reactions

o A small percentage of people are violently allergic to antibiotic residues and even extremely small doses can be 
fatal, however other groups of people are sensitive to low drug concentrations that cause mild reactions and 
discomfort.

o β-lactam group of antibiotic (penicillins and cephalsporins) and some of sulfonamides are mainly responsible 
for allergic reactions.

o The possible cellular mechanisms of allergy, hypersensitivity reactions and anaphylactic shock are explained 
with the help of following diagram.

 A continued low-level intake of antibiotics through food could result in a buildup of antibiotic-resistant organisms in 
humans.

 Injudicious and very frequent use of antibiotics in animal husbandry and agriculture may be partly responsible for quick 
emergence of antibiotic resistant bacteria, which in turn may decrease effectiveness of similar antibiotics used in human 
medicine.

 Bacteria that cause animal diseases could develop antibiotic resistance and transfer this resistance to other pathogens 
capable of causing human illness, thereby decreasing therapeutic effectiveness of antibiotics.



 Two examples of antibiotic resistant bacterial pathogens are Salmonella Typhimurium DT 104 and methicillin-resistant 
Staph. aureus, both of which are major human health concerns.

 The potential for development of antimicrobial resistant bacteria, and antibiotics that are no longer effective against 
animal and human bacterial pathogens have lead to an increased awareness and concern on the use of antimicrobials in 
food producing animals.

 Carcinogenic Effect: Residue of some of antimicrobials like sulfamethazine and nitrofurazone are also considered to have 
carcinogenic action.

 Antibiotics interfere with growth of starter cultures used in making yogurt and cheeses.

 The inhibitory levels of some of the important antibiotics is presented in following table

Inhibitory level (ug/ml) of certain antibiotics against starter cultures in milk

Antibiotic Inhibitory level Concentration for
complete inhibition

Penicillin (units) 0.05 0.1

Chlortetracycline ( μ g) 0.02 1.0

Oxytetracylie ( μ g) 0.01 2.0

Chloramphenicol ( μ g) 0.20 10

 One of the major problems with drug residues is the consumers' perception.

 Consumers want a safe food that is free from residues of antibiotics, herbicides, pesticides, and other drugs. Sometime all 
of these concerns may lead to panic situation and may result in major social unrest and economic losses to the dairy 
industry.

 Some antibiotics like aminoglycosides affect the neuromuscular junction and acts like D-tubucurarine.

 It blocks the nicotinic receptor and does not allow muscle contraction.

 Additionally aminoglycosides also cause nephrotoxicity and ototoxicity.

 They damage both vestibular and auditory branch of VIIIth cranial nerve which lead to ataxia, hearing impairment and 
inability to bear weight. Streptomycin, gentamicin and tobramycin damage vestibular branch to a greater extent as 
compared to auditory branch, however, the maximum damage to auditory branch is due to neomycin, kanamycin and 
amikacin.

o Tetracylcines as a group of antibiotic chelate calcium and phosphorus in bones and teeth and form tetracycline-
ca-orthophosphate complex which is yellow in colour and gets deposited on teeth.

o Initially this yellow complex is reversible, however after 2-3 months it is oxidized and form oxidized tetracycline
-ca-orthophosphate complex that becomes irreversible. Tetracyclines are more toxic to young ones and it also 
affects fetus.

o Cholemphenicol is one of the most toxic antibiotics present in milk & milk products. Its main adverse effects are 
blood dyscariasis, aplastic anemia, bone marrow depression and gray baby syndrome.

MYCOTOXINS

 Mycotoxins are natural products produced by the molds that may infest agricultural commodities.



 Mycotoxins are undesirable because of their adverse effects on both human and animal health, the likelihood of which 
increase as mycotoxin levels increases.

 Mycotoxins are naturally occurring substances and their control depends on accurate analysis of representative samples 
for their level. Precision specific analysis of aflatoxin levels can be made by the following methods

o Thin Layer Chromatographic method (TLC method)

o HPLC method

Aflatoxin

 Aflatoxins along with Ochratoxin are currently the mycotoxins of great concern in Europe and other countries.

 Aflatoxins has been found to contaminate corn, milk, peanut, cottonseed and dried fruits.

 Aflatoxins can cause liver damage or cancer, decrease milk and egg production and cause immunosupression.

 The international agency for research on Cancer of the World Health Organization has placed aflatoxin on the list of 
human carcinogens.

 In Europe, levels of 4 ppb of total aflatoxins present (all fractions of aflatoxins like B1, B2, G1 and G2 put together) and 2 
ppb of B1 are currently being regulated as the safety level for many commodities, both for those grown within and for 
those being exported to the European Community.

 In the United States, FDA has established an aflatoxin limit of 20 ppb for foods, feeds and most ingredients.

Ochratoxin

 Ochratoxin is produced in several commodities by several mold species.

 Ochratoxin has been found to be a carcinogen for both animals and humans.

 Barely, Corn, Oats and wheat have been found to have Ochratoxin present.

 In addition, Ochratoxin has also been reported in Sorghum, rice etc.

 Residues of Ochratoxin can be found in both pig and poultry meat.

Fumonisin

 In addition to Ochratoxin, Fumonisin has become the fastest growing mycotoxin and this was established during research 
studies carried out.

 This mycotoxin is involved in producing eukoencephalomalacia in horses and pulmonary edema in swine.

Deoxynvalenone

 Deoxyvalenone (DON) is also known as vomitoxin because of its impact on livestock through interface with animal growth 
and acceptance of feed.

 DON has been implicated in moldy corn toxicosis of swine and may play a role in the human disease alimentary toxic 
aleukia.

 Because of deep concern about the presence of DON many customers are insisting on levels less that 2 ppm for animal 
feed and 1 ppm for commodities destined for human consumption.

Zearalenone



 It is most frequently found in corn but also occurs in wheat, barely, grain, Sorghum and feed.

 Zearalenone is estrogenic and decreases reproductive efficiency in animals at feed concentration of less than 1 ppm.

Tolerance level

 Several factors are considered when establishing tolerance levels for mycotoxins.

 Aflatoxin, fumonisin and ochratoxin are carcinogenic. So human levels must be kept as low as possible.

 Limits in human food are based on levels that do not unduly restrict the food supply and can be readily analyzed.

 Levels in animal must be kept low enough to prevent toxic effects in animals and consequent economic loss.

 Levels may be different for different animals and may vary with the age of the animal. Consideration of these factors leads,
not surprisingly, to different allowable mycotoxin levels in different situations.

 Detection of mycotoxins on a worldwide level is becoming increasingly common.

 In order to insure a safe food supply, all commodities destined to be imported, exported or consumed within a country 
must be tested for residues of mycotoxins.

 Hence it is prudent to develop a proactive and consistent mycotoxin control program.

Maximum residue level

Mycotoxins (micrograms/Kg)

 Aflatoxin B1 50 -100

 Aflatoxin M1 10 - 50

 Citrinin 50

 Ochratoxin 50

 T2 Toxin 50

HEAVY METAL CONTAMINATION IN MILK AND MILK 
PRODUCTS

 Metals have become increasingly important as a pollutant group during the last few decades and widely have been 
considered as potentially dangerous environmental toxins.

 Heavy metals (Atomic density >5 g cm-3), which occur naturally in soils, waters, and living organisms, can have severe 
impact on living organisms and humans in excessive concentration.

 The heavy metals considered threat to environment are: arsenic (As), cadmium (Cd), chromium (Cr), copper (Cu), lead 
(Pb), mercury (Hg), nickel (Ni) and zinc (Zn).

 These metals can enter the soil environment from a variety of sources.

 For example, direct discharge of industrial wastes, into rivers and lakes has led to a series of well documented ecological 
disorders in India.



 Today more and more varied sources of metals are being discovered that can taint the quality of agricultural and animal 
products.

 Contamination of food crops through root uptake of metals from soils facilitates the entry of metals into the food chain.

 Consumption of sea foods from various sources may supplement dietary intake of metals by humans.

 Most risk in humans from heavy metals is associated with the chemical forms of metals that are biologically available for 
absorption through the gastrointestinal tract, and physical state of the compound involved.

 Transfer of heavy metals to the animal / human body results accumulation in vital organs (liver, kidney, lungs, bones 
etc.,).

 Consequently, they disrupt many physiological and bio-chemical processes and exert health hazards.

 The threat is relatively higher in areas where distribution of contaminated foodstuff is confined within the affected area.

 The risk from consumption of animal products mainly comes from ingestion of animal tissues, primarily kidney, liver, 
heart, and brain, that bioaccumulate metals.

 Similarly there are incidences of heavy metal contamination in milk and dairy products, which are important parts of 
human nutrition.

 However, milk and milk products are generally considered to be practically free from toxic trace metals.

 Because milch animal act as biological filter, holding back most of the metallic contaminants emanating from feed.

 During manufacturing, processing and packaging at the dairy plant, milk and milk products are unlikely to be 
contaminated with these elements to any great extent.

 The main elements/heavy metals of interest for food safety are arsenic, cadmium, lead and Hg, whilst Ca, Fe, Se and Zn 
have some nutritional value when present at higher concentration.

 Other metals may emerge as a future problem. Cattle may become ill if they consumed high concentration of any of these 
metals.

CLASSIFICATION OF MICROELEMENTS

 Soil is a large reservoir from which most of the elements are derived.

 The behavior in the food chains it depending on the ionic or covalent nature of the chemical compound.

 In the transfer through the food chain (Plants Cow - Milk) ionic species are generally diluted in moving through each link, 
whereas the covalent species may be concentrated many metal causes several effects in living organisms including the 
intermediate metabolism and in the respiratory chain with the mutual synergism and antagonism.

 On the basis of practical significance the microelements may be divided into four categories.

o Essential microelements: e.g. Fe, Zn, Cu, Mn, Mo, Co, Se, I, Fl.

o Possible essential microelements: Examlpe Cr, Ni, Si, Sn, Vn.

o Toxic microelements: Example As, Cd, Pb and Hg

o All other elements: Example Bo, Li, Rb, Sr, Ba, Ce, Ag Bi

 Sources of toxic trace elements in milk and milk products



 The principal route of the metal contamination of milk and milk products are shown in Figure 1, the main routes are:

o Secretary Route: That is by the secretion in the milk when dairy cows take up metal or other organic material 
from contaminated feed or by medical treatment.

o Post Secretary Routes: Uptake of the metals by milk from contact with dairy equipment and containers.

 Looking to the need of hour we are bound to discuss about toxic trace elements and their impact on dairy products.

TOXIC ELEMENTS

 The toxic metals of high environmental concern are Arsenic (less important), cadmium (Cd), lead (Pb) and mercury (Hg) 
due to their well-studied toxicity even in low concentration, which may be reached in food under various circumstances.

 Other effects include off flavor in food, which can be caused by evaluated concentration, which may originate from 
unsuitable food processing equipment.

 The toxic effect of the toxic heavy metals are summarized as: Lead-Neurophysilogical development; Cadmium- 
Nephrotoxic; Mercury- Nerve poison and Nephrotoxic ; Arsenic- Inorganic As is of less toxicological concern.

 The element that are absolutely toxic for humans and other animals include mercury, lead, cadmium, barium, tin and 
chromium these elements are poisonous even in very low concentration.

 Some of them, particularly Hg, Pb and Cd are accumulated in a body, which constitutes and additional danger in the case 
of prolonged absorption.

 Table shows the data worked out by Committee of Experts of FAO/WHO, who used the results of long term toxicological 
studies to determine Provisional Tolerable Weekly Intake (PTWI) levels of Pb, Cd, Hg, As, Al and Sn in mg/kg of body 
weight. For Cu, Zn and Fe, the committee has assigned values of Maximum Tolerable Daily Intake (MTDI). It follows from
the table that even the indispensable elements such as Cu, Zn, Fe, Ni and others, when present in food in quantities higher 
than the allowable are also harmful to human health and thus are subject to restriction

Provisional doses of metals according to Expert Committee of FAO/WHO

Elements Provisional Tolerable Weekly 
Intake (PTWI)

Mg/kg bwa of adults mg/60kg body
wt.

0.05b 3.0

0.07 0.42

0.005 0.03

0.003 CH3Hg+ 0.2 CH3Hg+

0.015 0.90

7.0 420.0

14.0 840.0

Maximum Tolerable Daily Intake 
(MTDI)
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ARSENIC AND CADMIUM

Arsenic

 There is a substantial evidence to establish the essentiality of As in animals and it is likely that these trace elements are 
also essential for humans.

 The nutritional function of these elements is still unclear, however small amount of Arsenic may be essential for normal 
growth and development.

 Arsenic has wide distribution in environment. It occurs naturally in soils in concentration ranging form 1- 40 ppm, in 
water supplies and in air.

 It is used in agriculture for insects control. The major pathway to milk and milk products is thought to be from cow’s 
grazing in Arsenic contaminated area.

 The National Health and Medical Research Council has proposed an allowable level of Arsenic of 0.15 mg/kg in milk and 
1.5 mg/kg in others products.

 The levels of Arsenic in dairy products was studied by several workers are given below:

o Milk 0.030-0.060ppm, 0.050ppm, 0.002mg/kg

o Normal cow’s and goat milk 20-60ng/ml

o Curd Cheese 0.005mg/kg

o Renneted cheese 0.006mg/kg

Cadmium

 Cadmium is a toxic element with no evidence of its essentiality.

 It chemically resembles Zn and is found in nature wherever Zn is found.

 During the first 50 years of his life, an average man accumulates about 30 mg Cd in his body (WHO, 1972).

 Cd is used in the manufacture of pesticides and in some fertilizers and is obtained as by-product of the refining of Zn and 
other metals.

 It is from such sources that environmental contamination occurs. Under normal production and manufacturing condition,
milk does not come into contact with Cd.

 The most likely sources of contamination of milk are by the cow ingesting Cd from fodder and water. Cd combines readily 
with the casein and whey protein in milk.

 Cadmium has been implicated in heart disease and possibly linked to sudden infant death syndrome, however known 
effects of Cd are renal damage, anemia, hypertension and liver damage.

 In market basket food survey in the USA and Canada, it was estimated that the contribution of Cd from milk and milk 
products to the total diet was from 17-19%.



 The safe doses for the adult for Cd recommended by an expert group of the WHO/FAO, as the tolerable weekly intake is 
0.42 mg.

 Milk and milk product even after excessive consumption will only contribute a small percentage (<1%) to the PTWI.

 Several countries have establish 5-10 µg/kg as the guide line level for Cd. The level of Cadmium in dairy products is given 
below,

o Product Level

o Market Milk (Unpoll.) 0.001-0.010mg/lit.

o Market Milk (Poll.) 0.012-0.020mg/lit.

o Market Milk 0.017-0.030mg/lit.

o Milk 0.00002-0.00008 mg/kg, 0.001-0.032mg/kg, 4.9-10.1 µg/lit., <0.001mg/kg, >5ng/ml

o Butter 0.010-2.0mg/kg

o Cheese 0.010-0.110mg/kg

o Dried milk infant food 0.010-0.030mg/kg

o Eva. and condensed Milk 0.010-0.020mg/kg

o Cheese 0.170-0.500mg/kg, 1.2801ppm, 0.004mg/kg

o Dried Milk 0.011mg/kg

LEAD AND MERCURY

Lead

 Lead is a highly cumulative poison to man. Lead is naturally present in normally all components of the environment and 
man takes Pb from the air as well as from food and drink.

 The toxicity of Pb includes inhabitation of haemoglobin synthesis leading to anemia and encephalopathia.

 The normal adults has a body burden of Pb in the range from 90-400 mg with an average of about 120-mg.

 Exposure of infants and young children to even modest amounts of Pb in the environment appears to have detrimental 
effects on intellectual and behavioral development.

 Soils and air, particularly in urban environments are readily contaminated from Pb-based paints, sewage sludge and 
leaded petroleum products.

 The sources of contamination of milk product with Pb are air containing Pb dusts from manufacturing process and 
mining, fallout from automobile exhausts, Pb in water supplies, direct contamination of product during processing and 
storage and use of sulphuric acid in casein manufacture.

 The WHO has set series of standards for metals in food.

 The current recommended maximum level of Pb should not exceed 10 mg/kg for cheese in tin foil, 0.2 mg/kg for milk or 
2.0 mg/kg for milk and milk products in tinplate containers.



 The WHO has also established a provisional tolerable weekly intake for adults of 1.5 mg of Pb per person (this figure was 
set in 1993 after a download revision from 3 mg to bring it in line with the previously set for children). Moreover the 
guideline level for Pb in milk ranging from 50-200 mg/kg in several countries.

 The levels of Lead encountered in dairy products during a study are given below.

o Product Level (Mg/Lit)

o Market milk 0.023-0.079

o Cows milk 0.020-0.040 , n.d.-20 µg/kg, 20-50 ng/ml, 0.002-0.003mg/kg, < 0.01mg/kg, 26.5-29.3µg/lit.

o Butter 0.074-0. 460, 0.0027-0.1188

o Whole milk powder 0.052-0.115

o Cheese 0.028 mg/kg, 0.0908 ppm

o Dried milk 0.091

Mercury

 Mercury has no vital function in living organism and is considered highly toxic contaminants. Mercury occurs widely in 
the environment and has long been known to be neurotoxic on occupational exposure.

 There is an increasing concern about its toxic properties because of the widespread use in industry and agriculture.

 The toxicity of Hg depends on its chemical form: methyl mercury is considered the most hazardous compound.

 Mercury enters in the environment through various sources. Possible ways for the animal to ingest Hg compounds are 
primarily through the fodder and drinking water but also through treatment of the cows with Hg containing medicines.

 Direct contamination of milk is possible with use of Hg containing disinfectants residues.

 The safe doses for the adults for Hg, recommended by an expert group of WHO/FAO as the tolerable weekly intake is 
0.3mg.

 Several countries have established guideline levels for Hg in milk ranging from 2-20µg/kg levels of Hg in dairy products.

 The following shows the reported level of Hg in different products.

o Milk (mg/kg) 0.005-0.015, 0.001-0.006, < 1 ng/ml, < 0.00007, 0.004

o Fermented Product 0.1-2.0 µ g/100g

o Curd cheese 0.006 (mg/kg)

o Renneted cheese 0.009 (mg/kg)

 The nutritional role, requirements and metabolism as well as the quantative relationship between dietary intakes and 
health for a no. of trace elements have been clearly defined though there are still considerable deficiencies in our 
understanding of these issues.

 Now days, newer analytical techniques having greater sensitivity have been employed to determine the levels of trace 
elements in dairy products.

 The trace elements level so determined can be regarded as more accurate than the results obtained from earlier work.

 However, for some of the trace elements, there is still a wide variation in reported values in the literature which due at 
least in parts, to analytical difficulties.



 While the chemical forms of some of the trace elements (Fe, Zn, Cu and Mn) in milk are fairly well defined the forms of 
many of the trace elements are unknown studies are required to characterize the chemical forms of a no. of trace elements 
in milks.

DRUGS, DRUG RESISTANCE, TOXICITY, ALLERGY

 Drugs are used

o To control / prevent infections

o To promote growth in modern animal production system

o To delay deterioration

o To ensure maximum utilization

 However, there is growing consumer resistance to the presence of unwanted residues in food. The primary concern of 
consumers are:

Drug resistance

 It has been postulated as a problem because it help in stimulating resistance.

 Also, it helps in transferring resistance from non-pathogenic bacteria in the meat to, pathogenic bacteria within the 
consumer’s digestive system.

Toxicity

 As drugs are intended to be toxic to various forms of parasite so they have inherent toxic, mutagenic, teratogenic or 
carcinogenic effects.

Allergy

 Eating food containing sufficient residual drug invoke an allergic reaction in consumers.

FACTORS WHICH LEAD TO RESIDUES

Clearance rate: Conditions that prolong the clearance rate can lead to tissue residues at slaughter.

 Diseased condition, age of animal and husbandry practices can also result in tissue residues irrespective of using the drugs
according to recognized doses and route of administration (Click here - Animation).

 Drugs when administered at a dose rate in excess of the recommended level, by unauthorized routes on at more frequent 
intervals than specified can alter the withholding time.

 Withholding time is required to ensure that all tissues ar clear of residues.

 The pharmacokinetics of specific drug has a major effect on persistence in the animal tissue.

 Formulation can give slow or rapid release. Slow release formulation is preferred because it prolong therapeutically active 
concentrations of therapeutic drugs in tissues and also minimize the stress involved in repeated handling of animals.

 The chemical composition of some drugs prevent rapid metabolism and, in some animals in which the metabolic processes
are reduced as result of disease, persistence can occur.

http://www.elearnvet.net/moodle/file.php/53/Animation_-_Meat/Potential_Contaminants.swf


 The route of administration e.g. by injection, orally, etc affects the rate of excretion.

 Residues or contaminants may enter the food chain from intentional or accidental exposure of chemicals.

 For all chemicals, which produce residues, acceptable level should be  established.

 Acceptable daily intake (ADI) calculation depends on the toxicology of the compound.

 These toxilogical effects are determined by acute and chronic studies involving genotoxicity, carcinogenicity, mutagenicity,
teratogenicity, nenaotoxicity and effects on the immense and reproductive system.

Residue

 It is defined as a substance having a pharmacological action, of their metabolites and of other substances transmitted to 
animal products and which are likely to be harmful to human health.

 All chemicals administered knowingly or unknowingly to animals result in some trace residue remaining in the carcass, 
but it is important to differentiate between safe and unsafe residual concentration rather than to insist on zero residues.

SAFE USE AND PRECAUTIONS

 The supply of veterinary medicines is controlled by law.

 Medicines should be bought from veterinary surgeon, a registered distributor or a pharmacist.

 Dosage level should be checked.

 Proper route and site of administration.

 Complete treatment programme should be carried out.

 Animals should not be sold for slaughter before the end of withdrawal period.

 Records should be kept.

ACCEPTABLE DAILY INTAKE(ADI) AND MAXIMUM RESIDUE 
LEVELS (MRLs)

Acceptable daily intake (ADI)

 The term ‘Acceptable daily intake’ was first used by the joint FAO / WHO expert committee on food additives (JECFA) in 
1958.

 It is defined as an estimate of the amount of a food additive, expressed on a body weight basis, that can be ingested daily 
over a life time without appreciable health risk.

 These result in a defined maximum quantity which may be consumed daily by even the most sensitive group in the 
population without any untoward effects.

Maximum residue levels(MRLs)

 In residue analysis this is the standard of quantity assurance which is sought.



 MRL is a concept developed to estimate the maximum acceptable human intake over a lifetime.

 It is generally expected that the MRL of an analytic of any foodstuff is determined by three factors:

o A min. dose, which produces detectable effects in human medicine, produces a recognizable effect.

o A safety factor in the range 10 : 1000 is lower (1 : 10) if a preparation is already acceptable in human medicine or
higher (1: 1000) if there is any evidence to indicate or special risk from experience with chemically similar 
compounds.

o A series of factors to balance the proportions of the particular tissues in the average diet.

 MRL is a figure set for acceptable on tolerable intakes believed, on the evidence available, to be safe for man but which 
may be modified compounds or downwards in the light of any new toxicological findings.

DETECTION LIMIT

Residues are classified into two groups

 Banned substances

o In this case, there is no permitted limit. e.g. Diethylstilboestnol.

 Permitted substances

o e.g. Sulphonamides

o With permitted substances a risk assessment will be carried out prior to a making authorization being granted 
and the ADI will have been identified.

o Fore these permitted substances, the detection limit of an analytical procedure is regarded as being the lowest 
concentration of analyte that can be distinguished with reasonable confidence from a sample blank containing 
zero concentration of the analyte.

o Detection limit of an analytical system should be defined as the concentration corresponding to a measurement 
level three standards deviation above the mean value obtained by testing a series of blank samples.

o Proper care should be taken during meat inspection and sample handling.

o In order to make regulating controls effective, it is necessary to have secure control and proof of continuity from 
sample collection to the issue of the test result.

o At all subsequent stages, the authorized offices who handle the sample must record all activities.

o Samples are collected and dispatched from the plant. Sample may be sent through normal transport or mail only
if in a secure container.

o These are sealed by tamper proof labels on seals which are opened only within the laboratory.

o It is important to preserve the residue in the samples by carefully managing all stages from collection to 
analysis.

ANTIMICROBIAL SUBSTANCES : MAXIMUM RESIDUE LEVELS 
FOR BOVINE





S.No Compounds Target tissue Conc. (µg/g)

1. Sulphonamide Muscle, liver, kidney, fat 100

Muscle, liver, kidney, fat 502. Benzylpenicillin

Milk 4

Muscle, liver, kidney, fat 503. Ampicillin

Milk 4

Liver, kidney, muscle, fat 4004. Etyromycin

Milk 40

Kidney 1000

Muscle, fat, liver 500

5. Streptomycin

Milk 200

Kidney 600

Liver 300

Muscle 100

6. Tetracycline

Milk 100

Muscle, liver 100

Kidney, fat 50

7. Iylosin

Milk 

Muscle, Kidney 508. Inimethoprim

Liver, fat, milk 

Liver, Kidney, fat 300

Muscle 200

9. Spinamycin

Milk 200

Liver, Kidney 100010. Tilmicosin

Muscle, fat 50

MAXIMUM RESIDUE LEVELS FOR COMMON 
ANTHELMINTICS

S.No Anthelmintic Species Target tissues



MRL 
(µg/kg)

Bovine, Ovine Muscle, kidney, 
fat

101 Levanisol

Porcine, poultry Liver 100

Bovine Liver 100

Ovine Fat 40

Porcine Liver 15

2 Ivermectin

Fat 20

Bovine Liver 203 Abamectin

Fat 10

Bovine Muscle, liver 1500

Kidney 5000

4 Closantel

Fat 2000

5 Oxfendazole Bovine, Ovine Milk 10

6 Thiabendazole Bovine, Ovine, 
Caprine

Muscle 100

All food producing 
species

Liver 10007 Febantel, 
Fenbendazole

Muscle, kidney, 
fat

10

Bovine Liver 158 Doramectin

Fat 25

Bovine, Ovine Fat 500

Liver 100

9 Moxidectin

Muscle, Kidney 50

Bovine, Ovine Muscle, kidney, 
liver

15010 Iniclabendazole

Fat 50

ANTIMICROBIALS



 Group containing several classes of compounds used to treat or prevent bacterial infection.

 An antibiotic is a chemical substance, produced wholly or partly by a microorganism which has the capacity to inhibit the 
growth of or to kill bacteria.

 Commonly used antimicrobial agents include the penicillin, the aminoglycides like streptomycin, tetracycline, tylosin.

 Nystation and Griesafution are important fungicides. Antibiotic residues are considered undesirable and can be detected 
sometimes by seeing the site of injection.

 The site of injection is discoloured and may be hemorrhagic if treatment was administered shortly before slaughter. 
Antibiotics may interfere with food processing.

 They cause allergic reactions in sensitized consumers. Sub-therapeutic levels of antimicrobials in feed are most commonly 
used in pig, poultry, etc.

 Tissue residues result from sub-therapeutic use due to failure of intra removal period, cross-contamination between 
animals on the farm during transport or in the lairage and cross-contamination of feeding stuffs during the inlling process.

HORMONES AND BAGONIST

Hormones

 Hormones are used for therapeutic and growth modifying purposes in animals.

 They are important because they may be associated with Neoplasia.

B-Agonist

 The B-agonists have the activities of Neunotransmitter and of hormones and as such have both physiological and 
metabolic activities.

 They are important in residue analysis because they have major metabolic effects by repartitioning energy from fat to lean 
meat production.

 There are about 20 B-agonists e.g. Clenbutenol, salbutanol, mabuterol.

 These are added to feed of cattle to reduce the fat content of the carcass which are preferred by the consumers.

 For this effect, the dose required is several times greater than therapeutic.

  At this conc. residues accumulate in the edible tissues such as kidney or liver.

PESTICIDES AND INSECTICIDES

Pesticides

 Pest control chemicals are toxic to living organisms.

Insecticides

 The chlorinated hydrocarbons are extremely durable, persistent and bio-accumulating compounds which find their way 
into the food chain.



 Recently developed organophosphate pesticides are excreted rapidly and don’t persist.

 They are more toxic in small amounts as their biological activity is greater e.g. DDT was one of the most successful 
synthetic insecticides but the bioaccumulation that occurred in various food chains resulted in its banning by the 1970s.

 The toxicity of DDT was quite low, but the ease with which it could be incorporated into many formulations resulted in 
high environmental load.

 Before a pesticide is approved for use, it is examined by the independent experts of the Advisory Committee on pesticides 
and the precautions that must be observed during use are specified.

 The organophosphates (e.g. coumaphos, malathion, dichlorophos, diazinon) are extremely toxic to mammals but are 
highly efficient insecticides.

 They are less persistent in the environment than organochlomies because they can be hydrolysed chemically and 
enzymically.

 The organophosphate compounds produce less tissue residues or compared to organochlorides so they have been used 
successfully in cattle to eradicate warble fly with few adverse effects.

 Sometimes they may enter food chain through plants so proper pre-harvest precautions should be then use of 
organophosphate as sheep dips has led to the much under used of the synthetic pyrethoid containing products.

 These are not as effective at eliminating the sheep scab mite and are potentially very harmful to environment.

 Agrochemicals based on phenols are used as preservatives or herbicides. Although these are not used in food crops or 
livestock, they pose residue problems when treated products are used for bedding, when absorbed by animals or poultry, 
they cause disagreeable flavours in meat on egg products.

Name of the 
compound

Maximum residue 
limit (mg/kg)

Aldrin, dieldrin 0.2

Benomyl 0.10

Carbofuran 0.1

Chlordane 0.1

Cypermethryn 0.2

2,4-D 0.05

DDT 7

 Tain and tissue reaction which accompany the s/c administration persists long after 60 day withdrawal period.

ANTHELMINTICS

 Pesticides are used to remove internal parasites such as liver fluke and nematodes. e.g. The salicylanide flukecides, 
oxyclosanids, closental and rafoxanide are active againstFasciola hepatica.

 They are used to control infections and are extensively bound to plasma proteins in treated animals.

 Nitnoxynil is a bright orange-red compound used widely in the treatment of Fasioliasis.



 It is of particular concern in meat hygiene since the brightly coloured s

 Triabendazole was the first highly effective broad spectrum anthelmintics followed by benzimidazole and 
probenzimidazole.

 These anthelmintics have high therapeutic indices but the main toxic effect is teratogenicity.

 When twice the normal dose of parbendazole was given to sheep in the tried week of gestation, congenital defects of the 
skeleton were observed.

 Avermectins are produced by fermentation of the actinoxycete streptomyces avermititis and include ivermectin, 
moxidectin and donamectin.

 These have a broad range of activities against interval and external parasites of animals.

HEAVY METALS,ARSENIC,SELENIUM AND OTHER 
SUBSTANCES

Heavy Metals

 Excessive intake of heavy metals in food lead to intoxication in man.

 These are caused by contaminated cereals or by accidental additions.

 These can be associated with soils naturally high in the element or through environmental contamination from local 
industry and are cumulative in animal tissue.

 Lead accumulate in the tissues of animals grazing close to smelting plants or in animals ingesting points or substances 
with high lead contents.

 Ruminants are more commonly affected than other species.

 During chronic exposure e.g. from low level environmental contamination, the metal accumulates in the bones.

 Acute cases are rare and occur most commonly after ingestion of lead containing paint.

 In these, the highest concentrations are found in liver and kidney.

 At PM, the muscles of acutely poisoned bovines is usually pale.

Arsenic

 Animals are exposed to inorganic or organic arsenic compounds when they are given feed, forage or liquids contaminated 
with arsenical compounds like arsenical herbicides, rodenticide and insecticide.

 Arsenic containing compounds are used for parasite control and for the treatment and control of swine dysentery.

 Chronic toxicity occur when arsenical compounds are fed at low levels because the metal accumulates in the liver, kidney 
and bones. Arsenic is slowly excreted in the faeces, sweat and milk.

 Where it is suspected that toxicity has occurred after chronic ingestion, than a withholding period of 40 days is needed.

 Shell fish can accumulate high conc. if taken from polluted waters.

 Bottom feeders from these areas also accumulate the metal but free-swimming fin fish are less affected.



 Mercury preparations are widely used in agricultural and horticultural dressings and in vet. medicines.

 They are most frequently associated with feeding to animals of seed grain treated with mercury containing dressings to 
prevent fungal growth.

 Absorbed inorganic mercury is stored in the liver and kidneys. The metal is excreted slowly in the urine, but to a smaller 
extent in faeces, saliva, sweat and milk.

 Cadmium accumulates in body tissues and cause kidney failure.

 The origin of this residue may be sewage sludge or organocadmium fungicides kidney malfunction begins when the 
concentration are above 200 µg/g wet weight.

 Copper supplemented feeds are prepared for pigs. The metal tends to be accumulated in the liver and kidney.

 No clinical cases are unlikely to be detected ante-mortem but an enlarged yellow liver, jaundice and haemoglobinuria can 
be observed during PM inspection.

Selenium

 Acute selenium poisoning occur in cattle grazing pasture that contains plants which accumulate this element.

 The most common sign of selenium deficiency is flaccid white muscle.

Other substances

 Fluorine – cases of fluorosis have been reported in cattle grazing pasture contaminated with industrial discharges.

 The chronic disease is associated with staining of the teeth and excessive were and degenerative changes in the skeletal 
system and internal organs.

NSAIDS
(Nonsteroidal antiinflammatory drugs)

 NSAIDS are of two types – Carboxylic acid and Colic acids.

 Phenylbutazone is a powerful NSAID widely used in house to provide symptomatic relief from muscle, bone and joint 
lesions. Also used in ruminants and dogs.

 It is used to nasal lameness in horses. Although designed for slow 7/v use, it is frequently given as i/m injection, when it 
cause severe local irritation in addition to cardiac and renal dysfunction and ulceration of the elementary tract.

 Because of its toxicity to man, phaylbutazone and similar NSAIDS are not approved for use in food-producing animals, 
even through they don’t accumulate in high conc. in tissues and are almost completely metabolished.

 Horses undergoing treatment should not be slaughtered for human consumption.

NATURAL TOXINS

 Mycotoxins – These are products of toxigenic moulds (fungi) growing in food and food stuffs.

 These agents have caused many problems in livestock, and the potential for residue in meat, poultry or dairy products is a 
cause of public concern.



 Aflatoxins are produced by Aspergillus flavus and Aspergillus parasiticus. There are 4 major types of toxins – AFB1, AFB2

, AFG1 and AFG2.

 Much of the ingested toxin is excreted within 24 hours and excretion is almost complete within 96 hours after ingestion 
ceases.

 Liver and kidneys retain detectable quantities for longer periods than other tissues.

 Dairy products are considered vulnerable to residue accumulation and transmission of toxic amounts into human food.

 Ochrectoxins are produced by penicillin species and some aspergillus strains.

 Ochartoxin A is the most common and the most toxic to mammals, birds and fish.

 The kidney is the primary target organ, but liver damage has been observed at high conc.

 It has been shown to be tenitogen but not carcinogenic.

 The highest risk for consumes is the potential for residues to accumulate in kidney. Lower conc. occur in liver, fat and 
muscle.

 In poultry, residues have been detected in liver, kidney and muscle but not in eggs.

 A 48- hours withholding period is sufficient to clear muscle.

 In ruminants, ochratoxin A is detrinfied in the rumen, hence accumulation in their tissues is highly unlikely shellfish 
toxin.

 It contains three groups of natural toxins, which are grouped according to the clinical signs produced in the consumer:-

 Paralytic shellfish toxins

 Dianahoetic shellfish toxin

 Anamnestic shell

 These result from the accumulation of toxins produced by algae in the environment which are eaten by the shell fish.

INTRODUCTION

 The Sanitary and Phytosanitary Agreement (SPS) is an agreement that sets out the basic rules to ensure food safety, and 
animal and plant health standards for international trade.

 In response to international trade, several forums and conventions were held from time to time and finally after the 
successful conclusion of the Uruguay Round (1986-94) of the trade negotiations under General Agreement on Tariffs and 
Trade (GATT), World Trade Organization (WTO) was formed in 1995.

 At present there are 148 members of the WTO. As a member country, India is obliged to uphold WTO rules and 
obligations including the Agreement on the Application of Sanitary (animal) and Phytosanitary (plant) Measures.

 India, under its commitments to the SPS Agreement, must consider all import requests from other countries concerning 
agricultural products.

 Since the SPS agreement came into force in 1995, India has gained access to new markets for animal and plant products 
and foods.

 To harmonize the International trade, WTO has drafted 23 Agreements,



 The most related to Agriculture research and developments are

o Sanitary and Phytosanitary Measures (SPS)

o Technical Barrier to Trade (TBT)

o Trade Related Aspects of Intellectual Property Rights (TRIPS)

o Dispute Settlement

o Subsidies and countervailing measures

o Antidumping

 Out of these six Sanitary and Phytosanitary Measures Agreement has the direct impact with the zoonoses.

 What SPS Agreement deals?

o All relevant laws

o Decrees

o Regulations requirements

o Procedures and production methods

o Testing

o Inspection

o Certifications and approval procedures

o Quarantine treatment

o Transportation of animals or plants with materials for their survival during transport

o Method of risk assessment

o Sampling procedures

o Packaging and labeling requirements directly related to food stuffs.

SANITARY AND PHYTOSANITARY (SPS) MEASURES

 According to SPS Agreement, a SPS measure is any measure applied

o To protect animal or plant life or health within the territory of the Member from risks arising from the entry, 
establishment or spread of pests, disease- carrying organisms or disease- causing organisms

o To protect human or animal life or health within the territory of the Member from risks arising from additives, 
contaminants, toxins or disease causing organisms in food, beverages or feedstuffs

o To protect human life or health within the territory of the Member from risk arising from diseases carried by 
animals, plants or products thereof, or from entry, establishment or spread of pests or

o To prevent or limit other damage within the territory of the member from the entry, establishment or spread of 
pests.



BASIC GOALS AND OBJECTIVES

 Basic goals and objectives of Sanitary and Phytosanitary Measures Agreement are as follows -

 The SPS Agreement has two fold objectives:

o Recognize the sovereign right of members to provide the level of health protection.

o Ensure that SPS measures do not represent unnecessary, arbitrary, scientifically unjustifiable or disguised 
restriction on International trade.

 Indeed, the SPS Agreement allows member countries to set their own food safety and animal and plant health standards.

 In order to achieve its objectives the SPS Agreement encourages the members to follow International standards, 
guidelines and recommendations.

 The WTO takes the help of three International Organizations for drafting international standards, guidelines, and 
recommendations. As per Annex-A of SPS Agreement they are as:

o Codex Alimentarius Commission (CAC) establishes standards, guidelines, and recommendations for food safety 
(including all principle food products).

o The Office of the International des Epizooties (OIE) develops standards, guidelines, and recommendations for 
control of animal health and zoonoses.

o International Plant Protection Convention (IPPC) develops standards, guidelines, and recommendations for 
plant health.

o For matters not covered by the above Organizations, appropriate standards, guidelines, and recommendations 
promulgated by other relevant international Organizations (WHO, World Bank, Inter-American Institute for 
Agricultural operation (IICA), Regional International Organization for Plant Protection and Animal Health 
(OIRSA), Organization for Economic Co-operation and Development (OECD) open for membership to all 
members as identified by committee.

BASIC SPS RIGHTS

 Article 2 of the SPS Agreement recognizes the sovereign right of each country to set its own food safety, and animal and 
plant health standards. While encouraging countries to use international standards, the SPS text clearly recognizes that, 
under certain circumstances, countries have the right to maintain standards that are stricter than international standards 
to protect human, animal, and plant health, as long as the more stringent standard is justified by science.

 In addition, while all SPS measures must be based on a risk assessment, a country has the right to decide the appropriate 
level of risk, subject to the condition that any arbitrary or unjustified distinction does not result in discrimination or a 
disguised restriction on trade.

Risk Assessment

 Article 5 of the Agreement covers assessment of risk and determination of the appropriate level of SPS protection.

 A risk assessment is the technical assessment of the nature and magnitude of risk.

 It involves an effort to quantify the specific level of risk posed by a substance or situation.

 Countries are obligated to ensure that SPS measures are based on risk assessment, taking into account techniques 
developed by the relevant international organizations.



CODEX ALIMENTARIUS COMMISSION (CAC)

 The organization is working since 1962 for establishing the food quality and safety standards to achieve the provisions of 
SPS and TBT Agreement. It has 172 members.

 The member delegates meet annually in alternate years at FAO, Rome and WHO, Geneva. The Codex Alimentarius meets 
every two years.

 The delegations consists of governmental and non-governmental officials but can also include industry or consumer 
representatives as well as academic experts.

 Non-governmental organizations (NGOs) can obtain “observer” status for the participation.

 Its work has resulted in drafting 43 Codes and 204 different forms of standards, as well as numerous(3000) Maximum 
residue limits (MRL) for pesticides and (54) veterinary drugs and “30” Maximum tolerable levels for food contaminants.

Objectives of CAC

 Protection of the health of the consumers.

 Assurance of fair practices in food trade.

 Coordination of all food standards work.

Enforcement

 Traditionally the Codex “standards” were considered mandatory regulations while “guidelines” were optional.

 Because Codex does not have power to enforce the trade standards it develops, acceptance of standards and guidelines by 
member countries was not an issue .

OFFICE INTERNATIONAL DES EPIZOOTIES (OIE)

 The OIE is the world organization for animal health recognized by the SPS Agreement founded on 25th.of January, 1924, 
headquarter at Paris-France.

 The total members on August 2004 were167.

 The OIE has the three main objectives

o To inform members of the occurrence and course of diseases throughout the world and of means of controlling 
these diseases;

o To co-ordinate international research devoted to the surveillance and control of animal diseases; and

o To promote the harmonization of health regulations for trade in animals and animal products among members.

How these objectives are achieved?

 These are achieved through different activities including the establishment of standards, guidelines and recommendations
pertaining to animal health.

 Examples of the OIE work in this area include the following:

o International Animal Health Code(for mammals, birds, and bees)



o Manual of Standards for Diagnostic Tests and Vaccines

o International Aquatic Animal Health Code(for fish, mollusks and crustaceans) and

o Manual for Aquatic Animal Diseases

o Lists of countries recognized as being fee from the most serious diseases(FMD,R.P)

 The OIE keeps lists of the most important diseases. (OIE list still exist…please check)

 List A diseases are transmissible diseases that have the potential for very serious and rapid spread, irrespective of the 
national borders, which are of serious socio-economic or public health consequence and which are of major importance in 
the international tradeoff animal and animal products. Example , FMD, RP, Blue tongue etc.

 List B diseases are defined as transmissible diseases which are considered to be of socio-economic and/or public health 
importance within countries and which are significant in the international tradeoff animals and animal products. Eg. 
Bovine brucellosis. Bovine tuberculosis

 The above mentioned codes as well as their associated Manuals are designed as reference documents to be used by the 
veterinary administrations or the competent authorities of the member countries, to assist them in establishing the health 
regulations that their countries should apply to the import and export of live animals and animal products, so that the 
spreading of the pathogens responsible for list A or List B diseases to other animals or to human beings is avoided.

 In addition to recommendations specific to list A or list B diseases, the OIE has also developed the general principles 
relating to the risk analysis methodology, which is comprised of four components, namely import risk assessment, 
assessment of veterinary services, zoning/regionalization, and surveillance and monitoring.

INTERNATIONAL PLANT PROTECTION CONVENTION(IPPC)

 IPPC is a multilateral treaty for international cooperation in plant protection.

 The secretariat of the IPPC is located at the FAO headquarters in Rome.

 The convention makes the provision for the application of measures by Govts. to protect their plant resources from 
harmful(phytosanitary measures) which may be introduced through international trade.

 The IPPC is deposited with the Director-General of the FAO and is administered through the IPPC secretariat located in 
Plant Protection Service.

 The SPS Agreement identifies the IPPC as the organization providing international standards.

 IPPC work includes standards on pest risk analysis, requirements for the establishment of pest risk analysis, requirements
for the establishment of pest-free areas, and others which give specific guidance on topics related to the SPS Agreement.

FOOD SAFETY AND STANDARDS ACT 2006 (FSSA)

 Till now, the food trade in India is controlled by nine different laws -The Prevention of Food Adulteration Act, 1954 (37 of
1954); the Fruit Products Order, 1955; the Meat Food Products Order, 1973; the Vegetable Oil Products (Control) Order,
1947;  the  Edible  Oils  Packaging  (Regulation)  Order,  1998;  the  Solvent  Extracted  Oil,  De-oiled  Meal,  and  Edible  Flour
(Control) Order, 1967; the Milk and Milk Products Order, 1992; any other order issued under the Essential Commodities Act,
1955  (10  of  1955)  relating  to  food;  Infant  Milk  Substitute,  Feeding  Bottles  and  Infant  Foods  (Regulation,  supply  and
distribution) Act, 1992.

 Besides, eight ministries look into various aspects of food safety - Ministry of Food Processing, Ministry of Health, Ministry of
agriculture, Ministry of Food & Consumer Affairs, Ministry of Commerce, Ministry of Rural Development, Ministry of HRD
(Department of Women & Child Welfare), and Department of Science & Technology.



 Food Safety and Standards Authority of India has been established under Food Safety and Standards Act 2006 which is a
statutory  body  for  laying  down  science  based  standards  for  articles  of  food  and  regulating  manufacturing,  processing,
distribution, sale and import of food so as to ensure safe and wholesome food for human consumption and for aligning with
international food trade. Food safety and standards Act consolidated eights acts and orders to systematically develop the food
processing industries in India.

 Laws are framed by different ministries/departments which leads to overlapping laws with different quality standards &
labeling requirements

 The FSSA was designed to remove multiple regulations, to blend with international law, based on science and risk analysis,
facilitating trade without compromising consumer safety, innovation in foods, and to achieve a common goal of consumer
safety, healthy nation, enabling innovation, reducing load on regulatory authorities and moving towards self regulation, and
larger share in global food trade.

 The objective of FSSA is to consolidate the laws relating to food, establish Food Safety and Standards Authority of India (
FSSAI) for laying down science based standards for articles of food, regulate the manufacture, storage, distribution, sale and
import of food products, and ensure availability of safe and wholesome food for human consumption

 The plethora of laws and multiple control points had led to a system which was over-regulated and under-administered. It
was  for  this  reason  that  the  concept  of  Integrated  Food  Law  was  introduced  and  materialized  as  The  Food  safety  and
standards Act 2006. Unification and consolidation of regulatory procedures including obtaining license, undergoing audits,
renewals, and approvals are viewed as the major benefits of the FSSA. This act aims to integrate the food laws in the country in
order  to  systematically  and  scientifically  help  in  development  of  the  food  processing  industry  and  observe  shift  from  a
regulatory regime to a self-compliance system.

 Harmonization of Indian Food Regulation with internationally accepted standards like Codex is viewed as a prerequisite for
protection of consumer health and allowing full facilitation of international trade. The principle of harmonization is also
enshrined in the Food Safety and Standards Act under section 16 (3)(m) which states that the Food Authority shall “promote
consistency with between international technical standards and domestic food standards, while ensuring that the level of
protection adopted in the country is not reduced”. In preparing domestic food regulations and standards, many countries
including Malaysia, Indonesia, Thailand etc take full advantage of Codex standards and food safety lessons learned in other
countries especially Codex categorization system, Additive approvals and risk management measures. Taking into account
the experiences in other countries while tailoring the information, concepts and requirements to the national context is a
preferred way to develop a modern regulatory framework that will both satisfy national needs and meet the demands of the
SPS Agreement and trading partners.

SANITARY REQUIREMENTS AS PER MMPO

 The premises shall be clean, adequately illuminated and ventilated, properly white washed or painted.

 There shall be proper and adequate arrangements for disinfection and deodorization. There should preferably be space 
around it on all sides.

 The building shall be of permanent nature and shall be of brick, masonry / cement concrete and any other material which 
would ensure cleanliness.

 The doors shall be fitted with hydraulic door closures so that they close automatically to prevent insects, flies etc entering 
the premises or thermostat air curtains for similar purposes.

 The ceiling or roof shall be of permanent nature. The floor should be cemented, tiled or laid in stone to withstand the use 
of acid or alkali.

 Walls should be tiled or otherwise made impervious to water up to a height of at least 1.5 meters from the floor level.

 The establishment shall be so maintained as to permit hygienic production and all operations in connection with the 
handling or processing or manufacturing milk or any milk products shall be carried out carefully under strict sanitary 
conditions as laid down by or under the Factories act, 1948 as for the time being in force. The premises shall not be used as
residential premises, nor shall it have or be capable of having direct access with such premises. 

 There shall be adequate supply of water. Water shall be of pure and potable quality and free from pathological MO.

http://www.fssai.gov.in/


 The water shall be examined periodically chemically and bacteriologically by a recognized laboratory and a certificate 
obtained to the effect that it is fit for human consumption.

 The licensee shall bear the cost of such examination. The registration certificate holder shall ensure water availability of a 
minimum 3.5 to 4 times the quantum of milk to be handled(i.e. rated capacity of the dairy) including the water, if any, 
recovered from milk through condensing plant.

 There shall be an effective drainage system and provision for treatment of refuse and effluents before disposal.

 Such facilities shall conform to the requirements laid down by the local water and drainage control authorities and the 
respective state pollution control board.

 When ever 5 or more employees of either sex are employed, sufficient number of toilets for each sex as under shall be 
provided (IS: 1172-1971)

Number of 
workers

No. of 
toilets

No. of wash 
basins

No. of 
urinals

Upto 25 1 1 2

25 to 49 2 2 3

50 to 100 3 3 4

100 and above 5 5 7

 It should be ensured that the employees wash their hands with soap or detergent before they resume work.

 The staff medically examined once in 6 months to ensure that they are free from infectious, contagious and other diseases.

 A record of such examination, signed by a medical practitioner, shall be maintained for inspection.

 The staff working in that plant shall be inoculated against the enteric group of diseases and vaccinated against small pox 
once in a year and a certificate shall be kept for inspection.

 In case of epidemic, all workers should be inoculated / vaccinated. Employees suffering from a hand or face injury, 
suppurating skin infection or clinically recognizable infectious disease shall not be permitted to work in the premises.

 A person having a bandage, plaster or protective cover for any injury shall not be allowed to handle raw materials or 
unprotected products.

 The staff working in processing and preparation of product shall be provided with white aprons or uniforms and head 
gears, which shall be clean.

 The management shall see that all workers are neat, clean and tidy. The management shall also provide facemasks to all 
workers working in butter, powder and cheese making and packing section.

 Motor vehicles, tank wagons, trolleys, insulated containers etc used for transport or distribution of milk products shall 
always be maintained in clean condition and all the parts coming in contact with milk shall be made of stainless steel or 
food grade resin coating impregnated with fibre glass.

 Every three years the surfaces shall be coated with food grade resin and a certificate thereof shall be kept for inspection in 
case of resin coated vessels.

 Adequate CIP system shall maintained, each consisting of hot water, acid and lye tank with necessary pipes and fittings 
provided in such a way that the CIP solution is circulated to each and every equipment till all equipment and accessories 
are cleaned up to required standards.

 The equipment used for handling milk and milk products shall confirm to sanitary standards as may be fixed from time to 
time by Milk and Milk Products Advisory Board (MMPAB)



INTERNATIONAL OFFICE OF EPIZOOTICS(OIE)

 The OIE complements the Codex Alimentarius Commission (CAC) in the area of animal diseases, for instance brucellosis, 
tuberculosis, Bovine Spongiform Encephalopathy (BSE).

 The SPS Agreement attaches equal importance to OIE recommendations just as to CODEX standards.

 OIE publishes the International Animal Health Code: animal health standards for international trade in animal products.

 A key function is to inform government veterinary services through an Early Warning System of the occurrence of 
epizootics, likely to endanger human health.

INTERNATIONAL AGREEMENTS FACILITATING DAIRY TRADE

 The trade reforms initiated by the world trade organization (W T O) have already changed the business environment.

 The technical barriers to trade (T. B. T.) and sanitary and phyto sanitary (SPS) agreements have been brought under W T 
O to facilitate and mitigate obstacle to international trade.

 These agreements envisage application of international standards, international certification systems and bringing 
transparency in the promulgation of national regulatory requirements as means of facilitating international trade of food.

 S P S is particularly applicable to food industry and adoption of H A C C P standard under the agreement makes it 
mandatory for the food industry to apply food safety management systems for facilitating international trade.

Technical Barriers to Trade (T. B.T) agreement

 It covers all the types of standards including aspect of food standards (except requirements related to sanitary and 
phytosanitary measure) and include large number of measures designed to protect the consumer against deception and 
economic fraud.

 Food standards it covers relate to quality requirements, labeling and methods of analysis.

 The agreement provides all the technical standards and regulation must have a legitimate propose and that the impact or 
cost of implementing the standard must be proportional to the trade.

 It should also facilitate trade. Under this agreement, each country has to operate an enquiry point, which is able to answer 
all reasonable enquiries from member countries and interested parties on technical regulations, standards and conformity 
assessment systems.

Sanitary and Phyto Sanitary Agreement (S. P. S.) :

 The SPS Agreement covers those aspects of food that are related to health i.e., food additives, residues of pesticides and 
veterinary drugs, codes of hygienic practices.

 The SPS imposes on the use of national laws and regulations in the protection of animal, plant or human health or life 
from food borne risks and animal health or plant carried diseases.

 The agreement sets important parameters governing the adoption and implementation of food quality/safety and animal 
health measures and recognizes the standards, guidelines and recommendations determined by the Codex Alimentarius 
Commission (CAC) and International Office of Epizootics (OIE) as the minimum basis for International trade in livestock 
sector (Bhasin, 2004).

 The SPS Agreement requires that members of the World Trade Organization shall base their sanitary or phytosanitary 
measures on international standards, guidelines or recommendations which, in the case of food safety, are those 
established by the Codex Alimentarius Commission relating to food additives, veterinary drugs and pesticide residues, 



contaminants, methods of analysis and sampling and codes and guidelines of hygienic practices.

 As these international standards are presumed to be consistent with relevant provisions of the SPS agreement, they serve 
as a benchmark for comparison of national sanitary and phytosanitary measures

CODEX ALIMENTARIUS

 The name Codex Alimentarius is taken from Latin and translates literally as “food code” or “food law”.

 The Codex Alimentarius is a series of food standards, codes and other regulations adopted by the Codex Alimentarius 
Commission (CAC) that countries can use as models in their domestic food legislation and regulations, and which can be 
applied to international trade.

 Codex provides the assurance that any foods produced according to its codes of hygienic practices and complying with its 
standards are safe and nutritious and offer adequate health protection.

 The CAC was created in 1962 by two United Nations organizations, the Food and Agriculture Organization (FAO) and the 
World Health Organization (WHO) with its secretariat at Rome.

 Its main purpose is to promote consumer protection and to facilitate world trade in foods through the development of food
standards, codes of practice and other guidelines (FAO/WHO, 1999).

 Since it’s inception, the CAC has been responsible for implementing the Joint FAO/WHO Food Standards Program (FAO, 
2000). The purpose of Codex is

o To guide and promote the elaboration of definitions and requirements for foods and assist in their 
harmonization

o To facilitate world trade

o To promote consumer protection

 The complete list of standards (including text) adopted by Codex Alimentarius Commission up to 2001 is also available on 
line

 Besides, standards belonging to a common subject group have been grouped and are available in separate volumes of the 
Codex Alimentarius.

 Collectively, the 13 volumes contain general principles, general standards, definitions, codes, commodity standards, 
methods and recommendations as hereunder.

o Volume 1A - General requirements

o Volume 1B - General requirements (food hygiene)

o Volume 2A - Pesticide residues in foods (general texts)

o Volume 2B - Pesticide residues in foods (maximum residue limits)

o Volume 3 - Residues of veterinary drugs in foods

o Volume 4 - Foods for special dietary uses (including foods for infants and children)

o Volume 5A - Processed and quick-frozen fruits and vegetables

o Volume 5B - Fresh fruits and vegetables

o Volume 6 - Fruit juices

http://codexindia.nic.in/codstd.htm


o Volume 7 - Cereals, pulses (legumes) and derived products and vegetable proteins

o Volume 8 - Fats and oils and related products

o Volume 9 - Fish and fishery products

o Volume 10 - Meat and meat products; soups and broths

o Volume 11 - Sugars, cocoa products and chocolate and miscellaneous products

o Volume 12 - Milk and milk products

o Volume 13 - Methods of analysis and sampling

CODEX STANDARDS AND INDIA'S FOOD SAFETY SYSTEM

 The SPS Agreement provides for harmonization of the SPS measures of member countries with the international 
standards set by Codex.

 The Agreement, however, allows members to lay down more stringent standards than those of Codex, providing they can 
be scientifically justified.

 In India, international standards, guidelines, and recommendations are increasingly used to guide domestic as well as 
international trade.

 The Directorate General of Health Services in the Ministry of Health and Family Welfare is working to integrate Codex 
standards into national food laws as much as possible.

 Where specific local needs justify more stringent requirements, specifications are being fixed based on scientific data.

 India is now reorienting its food laws to emphasize food safety as well as food quality.

 National standards for both domestic and export trade lay down parameters for pesticide residues, antibiotic residues, 
heavy metals, aflatoxin, pathogens, and other contaminants.

 The Export Inspection Council of India (EIC), the official certification body for exports, is developing standards for 
exports based mainly on Codex, but it also takes into account that an importing country may impose stiffer requirements.

 Because Codex standards are increasingly used as a benchmark for global trade, India has increased its participation in 
several Codex committees to ensure that domestic conditions are reflected in the development of international safety 
standards, thereby facilitating acceptance of Indian products in global markets.

 At Codex meetings, India has proposed that risk assessment studies be conducted in developing countries and that the 
resulting data be taken into consideration when framing Codex standards. Within India, risk analysis and setting of 
national standards are supported by new data generated at several research institutes.

 The Hazard Analysis Critical Control Point (HACCP) approach has been recognized by Codex as a tool for assessing 
hazards and establishing control systems that focus on preventive measures rather than relying primarily on end-product 
testing.

 Besides incorporating the HACCP approach into the new hygienic codes, Codex is developing guidelines for applying 
HACCP systems to small or less-developed businesses.

 The Codex HACCP and food-hygiene standards have been adopted by the Bureau of Indian Standards, the national 
standards body in India.

 Food processing units are being encouraged to adopt these systems on a voluntary basis.



ISO 9000 SERIES AND ITS REFERENCES TO DAIRY INDUSTRY

 The ISO 9000 series of International Quality System standards first published in 1987 by International Organization for 
Standardization and adopted as IS 14000 series by BIS.

 Basically, it consists of five standards, ISO 9000, 9002 and 9003 and ISO 9000 and ISO 9004.

 The major steps involved in installation of system are setting up a team, training, review documentation, audit 
assessment, certification and surveillance.

 In India, BIS acts as third party to obtain ISO 9000 / IS 14000 series of standards.

ISO No. Title

ISO 8402 : 
1994

Quality management and quality assurance – vocabulary

ISO 9000 – 1 : 
1994

Quality management and quality assurance standards – Part 1 : 
Guidelines for selection and use.

ISO 9000 – 2 : 
1997

Quality management and quality assurance standards – Part 2 : 
Generic guidelines for the application of ISO 9001, ISO 9002 and 
ISO 9003 (first revision of ISO 9000 – 2 : 1993).

ISO 9000 – 3 : 
1997

Quality management and quality assurance standards – Part 3 : 
Guidelines for the application of ISO 9001 to the development, 
supply and maintenance of software (first revision of ISO 9000 – 3 : 
1991)

ISO 9000 – 4 
1993

Quality management and quality assurance standards – Part 4 : 
Guide to dependability to programme management

ISO 9001 : 1994 Quality Systems – Model for quality assurance in 
design/development, production, installation and servicing.

ISO 9002 : 
1994

Quality systems – Model for quality assurance in production, 
installation and servicing

ISO 9003 : 
1994

Quality systems – Model for quality assurance in final inspection and
test

ISO 9004 : 1 : 
1994

Quality management and quality system elements – Part 1 : 
Guidelines

ISO 9004 – 3 : 
1991

Quality management and quality system elements – Part 2 : 
Guidelines for services

ISO 9004 – 3 : 
1993

Quality management and quality system elements – Part 3 : 
Guidelines for processed materials



ISO 9004 – 4 : 
1993

Quality management and quality system elements – Part 4 : 
Guidelines for quality improvement

ISO 10005 : 
1995

Quality management – Guidelines for quality plans

ISO 10006 : 
1997

Quality management – Guidelines for quality in project management

ISO 10007 : 
1995

Quality management – Configuration management

ISO 10011 – 1 : 
1990

Guidelines for auditing quality systems – Part 1 : Auditing

ISO 10011 – 2 : 
1991

Guidelines for auditing quality systems – Part 2 : Qualification 
criteria for quality systems auditors

ISO 10011 – 3 : 
1991

Guidelines for auditing quality systems – Part 3 : Management of 
audit programmes

ISO 10012 – 1 : 
1992

Quality assurance requirements for measuring equipment – Part 1 : 
Meterological confirmation system for measuring equipment

ISO 10012 – 2 : 
1997

Quality assurance requirements for measuring equipment – Part 2 : 
Guidelines for control of measurement processes

ISO 10013 : 
1995

Guidelines for developing quality manual

Hand Book ISO 9000 Handbook for small business – What to do – Advice from 
ISO/TC 176

ISO 9000:2000

 ISO  9000:2000  is  a  quality  standard  developed  by  the  International
Organization for Standardization (ISO).

 The standard aims to evaluate a firm’s ability to effectively design, produce, and
deliver quality products and services.

 This version of the standard tries to enhance customer satisfaction by including
more top-management involvement and continual improvement.

 ISO 9001:2000 use a process approach and aims to achieve customer satisfaction
by meeting customer requirements, to improve the system continuously, and to
prevent nonconformity in products and/or services.



 ISO 9001:2000 provides  guidelines  for  organizations  to  establish  their  quality
systems by focusing on procedures, control, and documentation.

 The  system  is  based  on  the  concept  that  certain  minimum  characteristics  of  a
quality  management  system  could  be  usefully  standardized,  giving  mutual
benefit  to  suppliers  and  customers,  and  focusing  on  process  rather  than
product/service quality.

 ISO 9001:2000 focuses on customers’ needs and expectations. One of the most
important customer expectations is to have safe food products.

 ISO  9001:2000  allows  an  organization  to  integrate  its  quality  management
system with the implementation of a food safety system. When food companies
are  implemented  quality  assurance  systems  according  to  ISO  9000  series,
ensuring quality procedures and reinforcing legislative requirements.

 ISO 9000 standards are internationally recognized and designed to demonstrate
that  the  supplying  organization  has  achieved  a  basic  level  of  quality  by  the
formalization and documentation of its quality management system.

 The  effective  deployment  of  ISO  9000  quality  management  system  has  been
widely recognized in recent years as a means of building sustainable competitive
advantage and thereby enhancing firm performance.

ISO 22000 : 2005

 ISO is the International Organization for Standardization. It was set up in 1947 and is located in Geneva, Switzerland. Its 
purpose is to develop standards that facilitate international trade.

 ISO 22000 is a global food safety management system standard series consisting of following standards:

 ISO 22004: 2005 - FSMS guidance on the application of ISO 22000: 2005.
& ISO 22005: 2007 - Traceability of feed and food chain.

 ISO 22000: 2005 was developed by ISO TC 34 (Technical Committee 34). TC 34 is responsible for food products. ISO 
22000: 2005 (first edition) was formally approved during 2005 by over 75% of the ISO member bodies who participated 
in the voting process. ISO published this international standard on September 1, 2005.

 ISO 22000 is a generic food safety management system standard. It defines a set of general food safety requirements that 
apply to all organizations in the food chain. These requirements are listed in sections 4, 5, 6, 7, and 8 of ISO 22000.

 If your organization is part of the food chain, ISO 22000 wants you to establish a food safety management system (FSMS).
It then wants you to use this system to ensure that food products do not cause adverse human health effects.

 ISO 22000 is designed to be used for certification (registration) purposes. In other words, once you've established a FSMS 
that meets ISO's requirements, you can ask a registrar to audit your system. If your registrar agrees that you've met the 
ISO 22000 requirements, it will issue an official certificate that states that your FSMS meets the ISO 22000 food safety 
requirements.

 However, you don't have to be certified (registered). ISO does not require certification (registration). You can be in 
compliance without being formally registered by an accredited auditor.

http://www.bis.org.in/cert/fsms.htm
http://www.bis.org.in/cert/fsms.htm


 You can self assess your system and simply declare to the world that your FSMS complies with ISO 22000 (if it does).

 Of course, your customers and business partners are more likely to believe that you have an effective FSMS if an 
independent auditor says so.

ISO 22000 can be used by,

 Primary producers

o Farms

o Ranches

o Fisheries

o Dairies

 Processors

o Fish processors

o Meat processors

o Poultry processors

o Feed processors

 Manufacturers

o Soup manufacturers

o Snack manufacturers

o Bread manufacturers

o Cereal manufacturers

o Dressing manufacturers

o Beverage manufacturers

o Seasoning manufacturers

o Packaging manufacturers

o Frozen food manufacturers

o Canned food manufacturers

o Confectionery manufacturers

o Dietary supplement manufacturers

 Food service providers

o Grocery stores

o Restaurants

o Cafeterias



o Hospitals

o Hotels

o Resorts

o Airlines

o Cruise ships

o Seniors lodges

o Nursing homes

 Other service providers

o Storage service providers

o Catering service providers

o Logistics service providers

o Transportation service providers

o Distribution service providers

o Sanitation service providers

o Cleaning service providers

 Product suppliers

o Suppliers of tools

o Suppliers of utensils

o Suppliers of equipment

o Suppliers of additives

o Suppliers of ingredients

o Suppliers of raw materials

o Suppliers of cleaning agents

o Suppliers of sanitizing agents

o Suppliers of packaging materials

o Suppliers of other food contact materials

 Of course, the previous catalogue does not exhaust the list of organizations that could benefit from the use of this 
standard.

 ISO 22000 applies to all organizations directly or indirectly involved in the food chain, not just the ones listed here.

OBJECTIVES AND BENEFITS



 To establish a food safety management system (FSMS).

o to plan and implement a FSMS for your organization.

o to operate and maintain your organization's FSMS.

o to update and improve your organization's FSMS.

 To ensure that products do not cause adverse health effects.

 To demonstrate compliance with external safety requirements.

o to demonstrate compliance with legal safety requirements.

o to demonstrate compliance with regulatory requirements.

o to demonstrate compliance with statutory requirements.

o to demonstrate compliance with customer requirements.

 To evaluate your customers' food safety requirements.

 To provide safe products and enhance customer satisfaction.

 To export food products and penetrate international markets.

 To communicate safety issues throughout the food chain.

o to communicate with your organization's customers.

o to communicate with your organization's suppliers.

o to communicate with other relevant interested parties.

 To ensure that you comply with your food safety policy

o to demonstrate compliance to all interested parties.

 ISO 22000 uses roughly the same basic structure as the ISO 9001 quality management standard.

 This should make it a bit easier for ISO 9001 certified organizations to pursue ISO 22000 certification.

Family

 ISO 22000:2005 is the first in a family of standards that will include the following documents :

o ISO/TS 22004, Food safety management systems - Guidance on the applicationof ISO 22000:2005, which will 
be published by November 2005, provides important guidance that can assist organizations including small and 
medium-sized enterprises around the world.

o ISO/TS 22003, Food safety management systems - Requirements for bodies providing audit and certification of 
food safety management systems, will give harmonized guidance for the accreditation (approval) of ISO 22000 
certification bodies and define the rules for auditing a food safety management system as conforming to the 
standard. It will be published in the first quarter of 2006.

o ISO 22005, Traceability in the feed and food chain - General principles and guidance for system design and 
development, will shortly be circulated as a Draft International Standard. In partnership with the International 
Trade Centre (ITC) - the technical cooperation agency of the United Nations Conference on Trade and 
Development (UNCTAD) and the World Trade Organization (WTO) - ISO is also preparing an easy-to-use check
-list for small businesses and developing countries, entitled ISO 22000.



 ISO 22000 and ISO/TS 22004 are the output of working group WG 8, Food safety management systems, of ISO technical 
committee ISO/TC 34, Food products. Experts from 23 countries participated in the working group, together with 
international organizations with liaison status.

Key Elements And Benefits of ISO 22000

 ISO 22000 combines generally recognized key elements to ensure food safety along the food chain:

Interactive communication

 Clear communication along the food chain is essential to ensure that all relevant food safety hazards are identified and 
adequately controlled at each step.

 his implies communication of the needs of the organization to organizations both upstream and downstream in the food 
chain.

 Communication with customers and suppliers, based on the information generated through systematic hazard analysis, 
will also assist in establishing customer and supplier requirements in terms of feasibility, need and impact on the end 
product.

System management

 The most effective food safety systems are designed, operated and updated within the framework of a structured 
management system and incorporated into the overall management activities of the organization. This provides maximum
benefit for the organization and interested parties.

 ISO 22000 is aligned with the requirements of ISO 9001:2000 in order to enhance the compatibility of the two standards 
and to ease their joint or integrated implementation.

Hazard control

 ISO 22000 combines the Codex Alimentarius HACCP (Hazard Analysis and Critical Control Points) principles and 
application steps, developed by Codex Alimentarius, with prerequisite programmes 1).

 It uses the hazard analysis to determine the strategy for hazard control.

Benefits for users

 Organizations implementing the standard will benefit from:

o Organized and targeted communication among trade partners ;

o Optimization of resources (internally and along the food chain);

o Improved documentation;

o Better planning, less post process verification;

o More efficient and dynamic control of food safety hazards;

o All control measures subjected to hazard analysis;

o Systematic management of prerequisite programmes;

o Wide application because it is focused on end results;

o Valid basis for taking decisions;

o Increased due diligence;



o Control focused on what is necessary, and

o Saving resources by reducing overlapping system audits

Benefit for other stakeholders

Other stakeholders will benefit from:

 confidence that the organizations which are implementing ISO 22000 have the ability to identify and control food safety 
hazards.

Value-adding features

 It is an auditable standard with clear requirements;

 It is internationally accepted;

 It integrates and harmonizes various existing national and industry-based certification schemes ;

 Food processing industries are waiting for this standard;

 It is aligned with both ISO 9001:2000 and HACCP

 It contributes to a better understanding and further development of HACCP.PRP


