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India has emerged as the world's top 
dairy nation with an annual milk 
production of 70 million tonnes. Milk is a 
highly perishable commodity and its shelf-
life isinfluenced by the type and extent of 
bacterial contamination. Improper 
pasteurisation and post pasteurization 
contamination of milk could lead to 
spoilage of milk and form a potential public 
health hazard to consumers. 

Of late, there has been a spurt in the 
number of organized agencies involved in 
the production and distribution of 
pasteurized milk, but not much work has 
been carried out to evaluate the bacterial 
quality of such milk. Hence the present 
study was undertaken to evaluate the 
bacterial quality of such milk. Hence the 
present study was undertaken to evaluate 
the bacterial quality of pasteurized milk 
distributed through the retail outlets in and 
around Trichur. 

Materials and Methods 

A total of 60 pasteurized milk samples 
were collected from five different agencies 
viz., S ~, S2, S3, S4 and SS which are engaged 
in processing and distribution of 
pasteurized milk. At a time two samples 
of 500 ml sachets were collected from a 
source and brought to the laboratory 
immediately after collection and were 
processed for various bacterial counts viz., 

Aerobic plate count (APC), Coliform count 
(CC), Faecal streptococcal count (FSC), 
Escherichia coli count (ECC) and 
Staphylococcus aureus count (SAC). All 
the samples were also subjected to isolation 
and identification of E. coli and S. aureus. 

Aerobic plate count was carried out 
following the procedure described by 
American Public Health Association 
(1976), The CC, FSC, ECC and SAC were 
done according to the methods described 
by Bureau of Indian Standards (IS 5401), 
IS 5887). The data were subjected to 
statistical analysis following the procedure 
described by Snedecor and Cochran 1967) 
and were expressed in log lo CFU/ml. 
Colonies suspected as E. coli and S. aureus 
were selected and their cultural, 
morphological and biochemical 
characterization were carried out following 
the procedure described by Cowan (1974). 

Antibiogram of E. coli isolates were 
carried out against seven antimicrobial 
agents (Chloramphenicol, Gentamicin, 
Sulphafurazole, Tetracycline, Amoxycillin, 
Ampicillin and Furazolidone) by agar 
diffusion method as per the procedure 
described by Barry (1976). 

Results and Discussion 

The mean of different bacterial counts 
of pasteurized milk samples collected 
from the five sources are shown in Fig.l. 
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Fig.l. Mean bacterial counts in pasteurized milk samples 
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All bacterial counts of samples from 
these sources revealed a highly significant 
difference (P<0.01). The mean bacterial 
counts were lowest in samples from SS
source followed by samples from S4 source 
and the highest in samples from S1 source. 
Samples from S3 source revealed the 

S4 SS 

53 

highest average APC and ECC as 
compared to S2 source whereas CC and 
FSC were higher in samples from S2 source 
as compared to S3 source. 

Critical difference test revealed a highly 
significant difference (P<0.01) in APC 
between the samples from every two 
sources (Table 1). 

Table 1. Critical difference test of bacterial counts of pasteurized mil samples 
of various sources 

Source 
Mean bacterial counts in loglo CFU/ml ± SE 

Aerobic plate 
count 

Coliform Faecal 
streptococci 

E. coli 

S1 5.984 ± O.OSSa 3.061 ± 0.061a 2.532 ± 0.096a 2.611 ± 0.084a 

S2 5.234 ± 0.060b 2.85b ± 0.058b 1.923 ± 0.116b 2.188 ± 0.091b 

S3 5.578 ± 0.063 2.751 ± 0.069b 1.297 ± 0.131° 2.258 ± 0.122b 

S4 4.581 ± 0.0254 1.100 ± 0.049° 1.295 ± 0.203° 0.493 ± 0.134` 

SS 3.553 ± 0.012° 0.771 ± 0.104a 0.820 ± 0.1594 0.198 ± 0.0774
Critical 

difference 
0.135 0.202 0.413 0.294 

Figures bearing the same superscript within the column do not differ significantly 
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Cent per cent samples from SS source 

and 25 percent from S4 source revealed the 

count within the standard limit prescribed 

as 30,000/ml for pasteurized milk by 

Bureau of Indian Standards (IS 1497). All 

samples from other sources exceeds this 

standard limit. Yadava et al. (1985) 

reported a total viable count of 1802.04 x 

105/ml in pasteurized milk which was far 

above the count obtained in present 

investigation. Kailasapathy and 

Wijayakanthan (1987) reported a total 

viable count of less than 5 x 104/ml and 

Misra and Kuila (1989) reported an average 

standard plate count of 53 x 103 CFU/ml 

in pasteurized milk. Higher counts 

observed in this study might be attributed 

to improper pasteurization and/or post 

pasteurization contamination of milk. 

According to BIS for a satisfactory 

pasteurized milk supply, coliform should 

be absent in 1 in 10 dilution (BIS 1479). 

Keeping this in view 100 per cent of the 

samples from source SS and 50 per cent 

from source S4 were satisfactory. All the 

samples from other sources showed a 

higher count than the standard. This is in 

accordance with the findings of Yadava et 

al. (1983) and Misra and Kuila (loc.cit). 

In CC there was no significant difference 

between the samples from S2 and S3 source 

where as significant difference (P<0.01) 

were noticed between samples from all 

other sources. 

Critical difference test showed that all 

the sources of milk samples except the 

samples between S3 and S4 differed 

significantly (P<0.01). Yadava (1985) 

reported the presence of faecal streptococci 

in pasteurized milk samples taken from the 

Dairy Unit of Ranchi Veterinary College. 

The presence of coliforms and faecal 

streptococci in milk is indicative of 

possible faecal contamination. Their 

presence in pasteurized milk could be due 

to post pasteurization contamination. 

In ECC there was no significant 

difference between the samples from S2

and S3 whereas between all other sources 

there were significant difference (P<0.01). 

Of the 60 samples examined 48 revealed 

E. coli and none of them yielded S. aureus. 

Yadava et al. (1987) and Kailasapathy and 

Wijayakanthan (loc.cit) have isolated E. 

coli from pasteurized milk samples. 

Presence of E. coli in pasteurized milk 

samples should be viewed with public 

health significance as many pathogenic 

serotypes play an important role in 

causation of intestinal disturbances. 

Grading 

Grading of pasteurized milk according 

to US public health service milk ordinance 

(US PHSMO) is given in Table 2. 
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Grade APC/ml % of samples confirming 

to the grade 

S5 - 100% 
Grad A < 30,000 

S4 - 25% 

Grade B < 50,000 S~ - 75% 

S 1 - 100% 

Grade C < 50,000 S, - 100% 

S3 - 100% 

Based on this 100 per cent of the 
samples from SS source and 25 per cent 
from S~ source come under Grade A and 
75 per cent from S~ source comes under 
Grade B. Rest of the samples were 
classified as Grade C. 
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Antibiotic sensitivity pattern of E. coli 

isolates against seven antimicrobial agents 

are given in Fig.2. 
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Cent per cent of isolates were sensitive 
to chloramphenicol and gentamicin and 72 
per cent of isolates were sensitive to 
sulphafurazole. None of the isolates 
showed resistance to these three 
antimicrobial agents. The isolates showed 
high resistance against ampicillin and 
amoxycillin (86 and 65% respectively). 
Sensitivity of E. coli towards 
chloramphenicol and resistance towards 
ampicillin were reported by Kulshrestha 
(1990). To tetracycline, SS per cent were 
sensitive and 42 per cent were resistant 
whereas to Furazolidone 10 per cent were 
sensitive and 72 per cent were intermediary 
sensitive. Johnston et al. (1983) reported 
cent per cent sensitivity of E. coli isolates 
to gentamicin and 0.6 per cent resistance 
to furazolidone. The observed high 
resistance of the isolates to ampicillin and 
amoxycillin could be due to the increased 
and indiscriminate use of these drugs for 
the treatment of various diseases. 
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