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BACTERIQIOGICAL STUDIES ON MILK WITH
PARTICULAR REFERENCE TO PUBLIC HEALTH.

MUHAMMAD AMIN AND M. AJMAL*®

Several different organisms were isolated from the milk
sampted from the city of Lyallpur,  All samples were negative
for Brucefla aborius. A1l the mastitic milk samples examined
revealed the presence of a preat number of mononuclear cells,
fow scattered neutrophils and a large number of disintegrated
lencocytic cells,

INTRODUCTION

Milk is an important human food and is taken by the.peopls all over
the world. Almost all the countries of the world have faced various disease
problems at one time or another through the agency of this human diet.
As cotapared with advanced countries of the world, hygienic conditions are
very poor in our country and chances of contamipation of milk with different
pathogenic organisms arc greater.” This study was therefore designed to
know the various types of organisms presznt in milk available for buman
consumption.

REVIEW OF LITERATURE

Rice and Markley (19241 examinad the milk of anumdzr of cows and
poted varistion in acidities from 0.086 to 0.229 per cent and in pH values
from 6.432 to 6.823. Thzy also found that high azid milk containzd more
nutrients and was particularly high in phosphates. Thsy tarther noted that
dilution of milk with water causes decrease in its acidity due to hydrolysis
of both phosphates and caseinates.

According to Petersen (1939), mastitie milk usoally turns alkaline in
its reaction. Colostrum mitk and milk retained in the udder for 2 or
more days is also alkaline. Malek and Gibson (1948a) examined milk
samples particularly for steeptococel.  These samples were plated in duplicate
on meai infusion agar contgining 1 per cent tryptone and 0.25 per cent
glucose. The streptococcal species isolated were bhovine mastitis-organisms,
Streptococcus  bovis and Strept.coceus thermophilus,  Streptococcls lactis,
Streptocaccus cremotis, Streplococcus fuecalis and its variants and hetero-
fermentative streptococci. The same authors (1948 b) isolated staphylococci
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from raw milk samples. The species of micrococci were Microcorcus futexts
and M. varigns

Gibson and Maigk (1957) made a bacteriological examination of
various classes of milk and studied their growth potentials under different
conditions. The organisms isolated weare streptococci, staphylococci,
micrococel, diptheroids, Baeitfus subtifis and various other species of the
genus bacillus.

According to Sraith (1959) diseases of the udder, such as Tastitis usually
decrease casein content and curd temsion, decrease lactose comntent and
increase chlorides of milk. There i3 a drop in Vitamin € contént of milk
and a shift towards more alkaline reactior, which in most instances is
probably due to greater permeability of cell walls to the bicarbonates.

Kalara and Dhanda (1964) reported incidence of mastitis in cows and
buifaloes in North West India. The overall incidence of clinical mastitis was
10.23 per cent in cows and 11.08 per cent in buffaloss in urban area compared
with 7.55 per cent and 8.8 per cent, respectivaly in rural areas. Staphylococc
were the chief causz of clinical mastitis in both animals. In latenat infections
- staphvioeocei were. equally important. In Streptococcal infectivns St
agalgeiiae and Str. dysgalactiae were almost equaily distribured,

Ghumman {1967) studied the aeticlogy of mastitis in buffaloces in

- Lyallpur -district, One hondred and twenty five samples wore examiped.
Staphiplococeus aureus Wwas isolated (rom 114, E. co¥f from 2 and Psewdomons
eernginosy and Str. agalactioe from ezch one sample of milk. No organisms
could be detected in 7 milk samples.

_ Thompson and Houston (1967) studied an incidence of bovine mastitis
in dairy herds intwo distticts in Victoria The two regions were denoted
as A and B. Clinical and sub clinical mastitis due to pathogsnic streptocoeei
- was found in 29 per cent of cowsin A region, and 49 per cent of cowsin B
region. Mastitis due to Staphylococeus aureus wag found in 41 per cent of
cows in A region and 32 per cent of cows in B region.

Naqvi (1972} studied the microflora of 150 composite samples of milk
routinely supplied in market in Lyallpur city, The organisms isclated were
Escherickia coli, 99 strains; Adercbacter nerogrnes, 72 strains ; Staphylococcus
gurens 137 =trains: Baeillus perens 127 strains; and Baeiffns megagerivm, 13
strains. The media used for primary {solafion of organistas were milk agar
and desoxycholate azar,
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MATERIALS AND METHODS

A total of 63 market milk samples were collected from various shops
in the Lyallpur city, 25 mastitic milk samples and samples from 10 animals
suspected of Mycobarterium ruberculosis infection were collectad from the
University Veterinary Hospital and the Civil Veterinary Hospital, Lyallpur,
All samples were tested with haematoxylin stained brucella antigen for
presence of Brucelly abarins agelutinins in milk.

All samples were centrifuged at 3000 R.P.M. for 30 minutes and
cultured on blood agar ab 370 for 24 hours for  primary isolation of
organisms. Samples suspected for Mycohacrerfum tuberculosis inlection were
centrifuged at 3000 R. P. M. for 30 minutes and sediment cultured on Lowen-
stein Jensen Medium, blood agar and incubated at 37C° for 6 weeks and 24
hours respectively.

One ml of sediment from each milk sample was aiso injected into two
guinea pigs intraperitoneally. After 3 weeks, the animals were tested with
tuberculin. The pH of milk was determined by Backman pH meter, The
celiylar picture of mastitic mitk samples was seen by staining smears with
Giemsa' method of staining and examining under the microscope.

All organisms jsolated were subjected to in wiro Bensitivity tests to
streptomycin, penigillin, chleramphenicol and erythromycin antibiotic discs.

RESULTS

The biochemical reactions of the organisms other than the species of
the genuos streptococeus are shown in Table 1, The growth on various media
and biochemical reactions of various species of the genus streptococcus are
shown in Table 2. :

The oraanisms isolated from 65 normal milk samples were Staphyiococ-
chs aureys, 20 ftrains; Staphylococcus epidermidis, 3§ strains; Bacillus cereus,
23 strains; Escherichiz coff, 35 strains; Aerobacter gerogepes; 23 strains;
Bacillus megaterivm, 6 strains; Strepfococcus progenes 10 strains; Streptococ-
cus faecalis, 15 strains; and Streprococcus factls, 20 strains.

Three out of 25 mastitic milk samples did not show aoy growth. The
nrganisms isodated from rthe remaining 22 samples were Staphilococcus aureus,
19 straing; Streproroccus cgalacefas, 10 stratns; Streprococens dvmeafactice,
2 strains; and Escherichia coll, 4 strains.

All the milk sumples were negative for Brucella abortus.
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TanLE 1. Biochemical reactions of the organisms other thun the species
of the genus streptacoccus, isolated from 100 milk samples.
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Cultural and animal inoculation tests performed for ten milk samples
suspected for Mycobacterium tuberculosts infection revealed that they were
negative for these organisms, The other organisms isolated from these
samples were Staphylococcus aureus, 3 straing ; Staphvlococcus epidermidis,
8 sirains ; Escherichia coli, 4 strains; Sireprococcus agalactiae, © strains; and
Racillue pereys, 3 strains,

P of Mitk: The pH of the 65 market milk samples deterimined by
Backman pH meter was found to be ranging from 6.3 to 6.9, while pH of
the mastitic milk samples and samples suspected for M) cobasterfum i‘uberc'uli’o-_
sig infection ranged from 6.7 tn 7.4

Cellular Picture of Mastitic Milk Samples: All the mastitic milk samples
examined reveazlad the prazsnee of a great number of monenncleat cells, few
scattered neutrophils, and a larpe number of disintegrated leucosytic cells.

Antibiaric Sensitivity test. The maximum inhibitory zones were ohserved
with streplomycin and chloramphenicol.  Erythromycin produced comparable
inhibitory zones but of slightly smauller diameter. Penicillin was found to be
less cffective in inhibiting the growth of the organisms.
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TABLE 2. (ronth on various media and blochemical
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DISCUSSION

The organisms isolated from 65 market milk samples were Sraphlococ-
cus aurens, 20 strains: Staphylococcus epidermeidis, 38 strains; Escherichin
coli, 35 strains Aerobacter aerogenes 25 strains; Baclllus cereus, 23 strains;
Bocifius mepaterivm, & straing; Strepiococcis pyogenes, 10 strains; Strepiacoc-
cus faecalis, 15 strains; and Streprococens factis,, 20 strains, The presence of
thezz organisms in milk has been reported by Nagvi (1972), Malek and Gibsoo
{10dBa), Malek and Gibgon (19488} and Gibson and Malek {1957).

From 25 mastitic mitk samples the organisms isolated were Sraphylaco.
cous aureys, 19 strains; Streptococcus agalactime, 10 strains; Streptococcus
dvsgalactie, 2 strains; and Escherichia coli, 4 strains.  These findings are in
agreement with Ghumman {1967), Kalara and Dhaoda (1964} and Thompson
and Houston (1967). The increase in number of udder infections with
Staphylocaecus aureus could be atteibuted to introduction of antibiotic therapy.
Stndies have shown that many strains which were antibiotic sensitive initiatly
have become resistant to antibiotics.

pH of market milk ranged from 6.5 to 6.9, These findings are in
zecordance with Rice and Markley (1924). pH of mastitic milk was found
to be slightly alkaline. These findings ate in sgreement with Petersen (193Y)
and Smith (1959).
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Reactions af different specles of the genus srreptococcis.
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Penicillin was found to be less effective as compared with streptomycin,
chloramphenicol and erythromycin. These findings are in partial agreement
with Nagvi {1972).
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