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INIRODUCTIION

The present day Veterinarians are confronted with
the great challenge of meeting the huge demands of animal
protein for the consumption of the enormously growing human °
population of the world. In our country, this problem has become
all the more gruesome because of the socio-economic and
religious stand points of the Indian people. But in the
recent years, even some of the orthodox Indians have been
seen converting nonvegetarians. This favourable trend in the
change of the food habits of the Indians has considerably

eased the problem of animal protein shortage. Today meat and
meat products form an important part of human food.

With the fast changing food habits of our people and
rapid industrialization of our country, the "ready to eat”
and "ready to cook" type of meat products are gaining much
popularity day-by-day. Thus the supply of prepared sausage
and bacon can be regarded as a step forward in the right
direction. Of late, the role of pig as a source of meat of
high nutritive value for the fést growing human population
of our country has been realised. Till now in India, pigs were
a cheap source of animal protein, particularly for the people
of lower social and economic strata. But in recent years,it
seems that the pig, as a good source of meat and meat products
of better quality has caught our attentions. In India itself
many swine meat industries have come-up and have started

produecing bacon and other swine meat products.



According to the F.A.0. estimate of 1972 there are 4%.78
million pigs in India. The total number of pigs slaughtered
during the same period was 1.6 million. The annual production
of pork according to "the times of India Directory and year
book including W.H.O.'s 1973" was estimated ton0.02 million
tons during the year 1972.

Bihar is next only to U.P. so far as the total population
of pig is concerned. The total number of pig population in
Bihar according to 1972 livestock census is 0.88 million. Annual
production of pork in Bihar was 391.2 tons during the year 1966-67
according to the report of Diraétory of Marketing and Inspection
Ministry of Focd and Agriculture, New Delhi.

In Bihar, this industry has immense potentiality for its
development, specially in its tribal belt. The Government of
Bihar has established a bacon factory at Ranchi in the year
1967, which is producing 60 thousand kg of bacon and other meat
products annually. These meat products have good market, speclally
in the industrial areas. These days preparations like sausage
and bacon are commonly seen on the dinning table instead of the
other conventional swine meat products. So it should be the

enideaniowief the Veterinary Public Health worker to supply clean
sausage end bacon to the consumers. The consumers today are
also becoming equally conscious about the microbial contamina-

tion of the meat and meat products.

There are a score of human ailments on record, which
have been attributed to the swine meat. The first meat borne
faecal streptococeal food poisoning outbreak among the school
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children has been reported in U.S.A. in the year 1931 after
the consumption of canned sausage. Streptococcal food poison-
ing after consumption of a special dish made up of sausage

has also been reported by Allison et al.(1949).

The Publie Health lLaboratory Service Report for 1964
has revealed that meat was responsible for 110 outbreaks of
food poisoning in England and Wales, 84% being from made up
or processed meat; precooked cold or reheated meat or meat
pies made with precooked meat at home or in canteens are
commonly implicated. Surkiewiez et 8l.(1972) has isolated
Salmonella organisms from 287 of the 560 fresh sausage

samples.

Hifh the wider recognition of meat as potent source of
disease disseminator, increasing surveillance on the produce-
tion process has become essential. The meat - & necessary
item of food passes through several channels before it finally
reaches the consumers! kitchen. Thus it gets unending oppor-
tunities for its microbial contamination which may adversely
affect its organoleptic quality and it may also prove to be
a potent source of public health hazard.

Now it is the sole responsibility of the Veterinary
Public Health Workers to guarantee the supply of clean,disease-
free meat and meat products to the consumers.

With this objective in mind the present project was
undertaken to study the bacterial microflora of the sausage
and bacon prepared at Bacon Factory,Ranchl. The preseng study
may throw light on the standard of production process and
help in evolving suitable control measures needed in the

supply of clean meat to the consumers.
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REVIEW OF LITERATURE

MICROBIOLOGY OF MEAT :
(A) Total viable count:

Ayers (1955) reported presence of 10“ - 105 bacteria
per 8q. ce«ms on superficial surface of the various organs of
slaughtered pigs. The author observed higher counts to the
extent of 145 x 10'° and 2 x 10'8

s$kin of the neck and emphasised that & larger number of micro-

aerobes per sq. inch on the

organisme might be observed on outer and inner portions of
tissue and in cases of faulty handling and insenitary conditions
prevailing in the abattoir and butcher's shops.

Weiser (1962) pointed out that the viable counts might
~range from 100 to 100,000 per gramme of beef and 5,000 to
10400,000 per gramme of pork and ham. He further examined
chopped, smoked and dried meat samples and enumerated a wide
variation in counts, ranging from 50,00000 to 1,00,00,000 per
gramme of chopped meat whereas counts in smoked and dried meat

appeared to be significantly low.

Strokes and Redmond (1966) after examining various foods
of animal origin, reported that 35 to 93% bacterial population
of these products were psychrophilic and 7.83% mesophilic. A
survey of hamburger, beef stew, pork sausage, pork chops, beef
livers, chilled chicken and frozen fish revealed 5k x 106,
6.93 x 107, 13 x 107, 1% x 10%, 36 x 10%, 8 x 10°, 22 x 10"
and 77 x 102 psychrophilic bacteria per gramme and 19 x 106,

6 x10° 24 x10% 1 x10% 5 x 10, 8 x 10%, 11 x 10* and
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37 x 10k of mesophilic bacteria per gramme of meat

respectively.

Milev et al.(1970) examined 90 samples of frozen beef
and pork obtained under hygienic conditions from healthy
slaughtered animals and observed that the total number of
aerobic micro-organisms ranged from 2,000 - 14,55,000 while
the average number did not exceed 5,400,000 micro-organisms
per gramme. They recommended that the total bacterial count
should not be surpassed 5,00,000 micro-orgenisms per gramme

of meat.

Welton et 21.(1971) examined 25 samples each of fresh

meat (Minced beef and sausage) and cooked meat (boiled ham and

roast pork) and observed that all samples fresh and cooked
were heavily contaminated with different types of bacteria to
the extent of 106 bacteria per gramme of boiled ham and 105

bacteria per gramme of roast pork.

Surkiewicz et 2l.(1972) during a bacteriological
‘survey of fresh pork sausage collected in k& plants observed
the aerobic plate counts in the range of 5,00,000 or fewer

per gramme.

(B). Iypes of Microflora:

Prokhorov (1941) carried out extensive studies on the
bacterial flora of 16,438 meat samples from various species
of animals slaughtered in emergency during the period 1938-1939
in U.8.8.R. Out of 7,650 pork semples examined, the incidence

of Salmonella vas 16%, Bact.coll 22.8%, Cocel 16.6%, Proteus
1.3% and other pathogenic bacteria (including Erysipelothrix



rhusiopathise) 5.9%.

Jepsen (1957) studied the baecterial flora on the freshly
slaughtered pork and established following generd . and species

of micro organisms; Micrococcus, Sarcina, Staphylococcus,
Achromobacter, Flavobacterium, Proteus, Pseudomonas, Escherichia,
Aerobacter, Alkeligenes, Bacillus, Clostridium sporogenes, Cl.
bifermentans, Cl.butyricum, Cl.cedematiens, Cl.sept um, Cl.
multifermentans, Cl.cochlerjum.

Baylet (1962) reported isclation of Salmonella from mesen-
teric lymphnodes but not from liver or muscle of pig. Escherichia,
Paracoli, obacter, Proteus and occasionally Pseudomonas were
recovered from liver, lymph nodes and muscle of cattle and pigs;
Staphylocoeccus gureus and albus were isolated from muscles and
Clostridium welchii from liver of cattle.

Frazier (1967) isolated following genera of bacteria from
the surface of meat samples. Pseudomonas, Achromobacter,Microcoeccus,
Staphylococcus, Sarcina, Leuconostoe, Lactobaeillus, Pro eus,
Flavobacterium, Ba lus, Clostridium and Escherichia.

Vanderzant and Nickelson (1969) established following
genera and species of micro-organisms from the muscle tissue of
beef, pork and lamb carcasses. These being Staphylococeus,
Micrococeus, Sarcing, Streptococcus, Coryneforms, Bacillus,
Clostridium, Flayobacterium, Pseudomonas, Moraxella, enes ,
Acinetobacter, Anitratum (Hexella).

Milev et al. (1970) carried out investigation on the

microflora of minced meat. Escherichia coli and other enterococeci
were found in 90 samples of frozen beef and pork obtained under

hygieniec conditions from healthy slaughtered dnimals. Proteus



occurred in 53.3%, Clostridium perfringens in 33.3%,

Staphylococcus aureus in 25.5% and Bacillus cereus in 13.3%
of the samples.

Riha et 21.(1970) studied the microflora of fresh
pork sausage casings. Samples comprised of salt packed as
vell as wet packed casings. Isolates from the salt packed
casings revealed 60.5 % Bacillus, 7.9 ¥ Pseudomonas, 15.8%
Clostridium, 7.5 % Micrococcus, 5.6 %_Proteus, 1.9 % Lacto-
bacillus and 5.7 % unidentified.

MICROFLORA AND PUBLIC HEALTH:

(a) Streptococcus:~

The first meet borne outbreak of faecal streptococcal
food poisoning were reported in 1931 from U.S.A.,where canned
sausages were served at an institution supper to 182 boys of

whom 75 suffered with gastrointestinal disturbances.

Buchbinder et gl.(1948) observed that Streptococei
were implicated as the etiological agent in a number of food
poisoning outbreak.

Buttiaux (1959) emphasised the importance of entero-
cocel (faecal streptococei) as bacterial indicators of faecal
pollution of foods. Niven (1963) stressed that they may play
a distinctive role in indicating poor significance owing to
their relatively higher resistance to drying, high tempera-

ture, detergents or disinfectants.

Diebel and S1illiker (1963) observed that the significance






