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Introduction. The quality of milk is influenced by different bac-
teria present in milk. This study was undertaken to investigate 
the bacterial contamination of raw and pasteurized milk in Sari 
Township, Iran, 2011. 
Methods. In this investigation, 100 pasteurized milk samples 
were collected randomly from the super markets in the city and 
100 raw milk samples from 4 dairy farms from suburb areas and 
evaluated for the presence of coliforms, Escherichia coli, Staphy-
lococcus aureus and Listeria monocytogenes by culture methods 
and biochemical tests. Data analysis was performed by SPSS soft-
ware using X2 test and described in percentage. 

Results. In the raw milk, contamination with E. coli, coliforms 
and Staphylococcus aureus was observed in 42 (42%), 36 (36%) 
and 22 (22%) of samples respectively, and the same for the pas-
teurized milk samples was 9 (9%), 2 (2%) and 2 (2%), respec-
tively. Listeria monocytogenes was not detected in any sample. 
Presence of E. coli in the milk could be due to contamination with 
waste water and fecal materials. 
Conclusions. Considering the contamination of raw and pas-
teurized milk with E. coli and coliforms, sanitary practice during 
collecting and transporting, particularly in the summer season is 
recommended. 
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Introduction

Milk is an excellent high quality food providing major 
nutritional requirement to man at any age [1] and ex-
tremely susceptible to spoilage by microbes [2]. Un-
hygienic production of milk and milk products and 
improper storage, cause the early spoilage with micro-
organisms  [3]. Bacteria present in the milk cause un-
pleasant effect on the taste and physical properties and 
disease. The bacterial contamination of milk not only 
reduces the nutritional quality but also consumption of 
such milk threatens health of the society [4]. 
Total number of organism in milk as disease causative 
agent in relation to its proper evaluation for consump-
tion is important. The notable disease causing bacteria 
in milk are Salmonella, Brucella, Staphylococcus (S.), 
Listeria (L.), E. coli and coliforms. Coliforms and E. coli 
are normal inhabitants of the large intestine and their 
presence in milk could indicate fecal contamination. 
Presence of organisms in the pasteurized milk is indica-
tive of unhygienic for consumption. It has been shown 
that contamination of milk to E. coli in the milk distrib-
uting centers is increasing, which is indicative of the un-
hygienic conditions in preparing, distribution and trans-
portation [5]. 

Considering the geological location of Mazandaran prov-
ince and being a major milk and milk products center of 
Iran, and knowing that during processing, milk gets con-
tamination with different types of microorganisms from 
a wide variety of sources, such as, infected cow’s udder, 
feces, milk containers, dust in barns, workers’ hand and 
lack of the workers’ knowledge towards hygienic prac-
tice in keeping the quality of milk constant during stor-
age and transportation. This study was aimed to evaluate 
the rate of contamination to different microorganisms of 
E. coli, coliforms, S. aureus and L. monocytogenes in the 
pasteurized and raw milk in Sari Township. 

Materials and methods

In this descriptive study, 100 samples, each in 5 ml were 
collected during the spring, summer, fall and winter sea-
sons from 4 dairy farms of Sari Township (only 4 dairy 
farms permited). Also 100 pasteurized milk samples 
were collected from the retail dealers (those dealers who 
had milk at the time of referring). The samples were pre-
served in ice container and transferred to the Sari Medi-
cal Collage laboratory. 
In all, 200 pasteurized and raw milk samples were studied 
and cultured based on the standard methods for the iden-
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tification of bacteria in the dairy products [6]. Accord-
ing to the recommended procedures (pour plate method) 
colony counting of the aerobic and mesoaerophilic bac-
teria was done. The Eosine Methylene Blue (EMB) and 
blood agar media were inoculated and kept at 37 °C for 
24-48 hours. For identification of coliforms, and E. coli, 
the differential media, such as TSI, urea, and Simmon 
citrate were inoculated. For isolation and colony count-
ing of S. aureus the medium blood agar and DNase me-
dia were inoculated and incubated at 35°C for 24 hours, 
the catalase and coagulase test, were performed too. For 
isolation of L. monocytogenes the samples were kept at 
4°C for 7 days and identification was done according to 
the routine procedure. The colonies were counted using 
colony counter and the number was recorded as colony 
forming unit/ml (CFU). For testing, 5 dilutions of milk 
samples, 1, 0.1, 0.01, 0.001 and 0.0001 ml were used. 
Aseptically, 1 ml of milk was added to the sterile test 
tube containing 9 ml of sterile distilled water, mixed 
properly by cyclometer, 15 ml of medium was poured in 
the plate containing 0.1 ml of sample and shaked to mix 
thoroughly and uniformly with the agar medium. The 
agar was allowed to be solidified and the petri-dishes 
were incubated at 37°C for 48 hours. A negative con-
trol was prepared using plate count agar only. The plates 
were placed on a colony counter and the number of bac-
terial colonies was recorded. The blood agar and DNase 
test media were inoculated and incubated at 37°C for 24 
hours [5, 6]. 
On the pasteurized samples, the lactose broth with dilu-
tion of 1, 0.1, 0.01 was prepared and incubated at 37°C 
for 24 hours (National Standard of Iran 2002). For iden-
tification of S. aureus, on each blood agar and EMB 
media, 0.1 ml of milk sample was inoculated. In case 
of observing any colony, identification of S. aureus was 
intended. Also colony characteristics, catalase test and 
staining of the colony as well as manitol test were per-
formed, the conformatory tests such as aerobic, anaero-
bic fermentation of glucose, sensitivity to lysostaphin 
and coagulase test were performed, too. 
The obtained data were analyzed by SPSS software, us-
ing X2 test, and recorded in percentage, mean and distri-
bution rate. 

Results

In this investigation, total of 200 samples (100 pasteur-
ized and 100 raw milk) were studied. In the raw milk 
samples, contaminatation with E. coli, coliforms and 
S. aureus was observed in 42 (42%), 36 (36%) and 22 
(22%), respectively. In the pasteurized samples, con-
tamination with E. coli, coliforms and S. aureus was 
observed in 9 (9%), 2 (2%), and 2 (2%) samples, respec-
tively.
By referring to the grading of raw milk contamination 
of national standard of Iran which is given in the Table 
I and considering the total bacterial count, the quality of 
raw milk was determined as follow: 30% had very good 
quality, 50% with first and second grades, that is, with 
good quality and the rest were of poor quality.
Table II shows the highest rate of isolates in the raw and 
pasteurized milk orderly as follow: E. coli, coliforms 
and S. aureus. From the statistical point of view, insig-
nificant relationship was observed between the seasons 
of the year and the isolated organisms (X2 = 1.30, df = 6 
and P = 0.97). Listeria could not be isolated in any of 
the samples. The highest number of isolates were ob-
served in the raw cow’s milk. Isolated organisms from 
the pasteurized milk samples collected from the dairy 
companies indicate the higher rate of E. coli (Tab. III).
Table IV indicates the frequency of the isolates from the 
raw cows milk samples collected from the dairy farms 
under study , here also presence of E. coli and coliforms 
is significant, which is due to unhygienic production of 
milk.
The frequency distribution of the isolates from the pas-
teurized milk samples based on the seasons of the year is 
depicted in the Table V. 

Discussion

In the present study, 200 (100 pasteurized and 100 raw) 
milk samples were collected and in the pasteurized milk 
E. coli, coliforms and S. aureus were observed in 9%, 
2% and 2%, respectively and in the raw milk 42%, 36% 
and 22%, respectively. L. monocytogenes was not iso-
lated in any of the samples under study. Data on 739 

Tab. I. grade of raw milk contamination by referring to the National Standard of Iran, code number 2406.

Colony 
Forming Unit

< 3×104 3×104 -1×105 1×105 -5×105 5×105 -1×106 >1×106

Quality excellent First grade Second grade Third grade The unstandard raw milk
Number (%) 30 (30%) 33 (33%) 17 (17%) 12 (12%) 8%

Tab. II. The frequency distribution of the organisms in 100 raw and 100 pasteurized milk samples in Sari Township in 2011.

Bacteria Raw milk Pasteurized milk

number (%) number (%)

escherichia coli 42 (42) 9 (9)

Coliforms 36 (36) 2 (2)

Staphylococcus aureus 22 (22) 2 (2)
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pasteurized milk samples in Iran showed contamination 
of 8.68% with higher than the standard level, in a way 
that, in 15 samples, coliforms count was 20 to 40 per ml 
of sample [7]. 
A study in Iran, comparing the concurrent contamination 
of E. coli and S. aureus revealed that in milking 19.7%, 
transporting 49% and in milk selling centers 58.4% of 
samples were contaminated with 2 organisms  [8]. Re-
port on contamination of the raw milk samples in Ma-
layer city of Iran was as follow: E. coli 75%, Enterobac-
ter 42%, Klebsiella 36% and S. aureus 52% [9]. Also 
higher count of E. coli followed by S. aureus was report-
ed too, which refers to the improper public health meas-
urements, and poor cleaning, in addition to the primitive 
system of transportation. Report given by Asmahan in 
Khortoum indicated, 63% of raw cow’s milk samples 
contaminated with E. coli [10]. 
Fulya revealed that 10% of the raw milk samples un-
der study were contaminated with E. coli [11]. Crump et 
al., studied on 216 raw milk samples and found that 28 
(13%) of them were contaminated with E. coli [12]. The 
reason could be due to the animals and their living envi-
ronment. Another study showed that 1.46% of the milk 
samples in the milk storage tankers were contaminated 
with E. coli [13]. The reason was expressed as contami-
nation of the milk with animal feces. 
Zelalem and Bernard in Ethiopia found higher Coliform 
count in raw milk samples under study which could be 
due to the initial contamination of the milk samples from 
the cow’s milk, the milkers, milk containers and the milk-
ing environment [14]. Chye et al., stated that the lower 
counts of bacteria may be due to good cleaning system 
and good handling from farms to the plant [15]. The high-

er percentage of E. coli could be due to the fact that E. 
coli may grow in raw milk and reaches higher number in 
tropical countries or in the absence of cooling system. The 
isolation of Coliform and other food pathogens from dairy 
products poses a serious threat to food safety [16]. 
High contamination of raw milk to Escherichia and 
Coliform, particularly in the summer was reported [17]. 
Presence of S. aureus in milk may originate from mastit-
ic animals [18], or human sources, which is in agreement 
with our findings. S. aureus in milk and milk products is 
an indicator of the spoilage [19].
Ekici et al., in their study detected S. aureus in 75% 
of the raw cow’s milk but no E. coli was isolated [20]. 
Findings showed that 38% of raw milk and 11% of pas-
teurized milk contaminated with S. aureus [21]. 
A study on 366 raw milk samples, revealed 25.3% con-
taminated with to L. monocytogenes and 9.2% to Salmo-
nella typhi [22]. 
When the frequency distribution of the detected or-
ganisms in the raw and pasteurized milk samples are 
compared, it is noticed that the number of the isolates 
are higher in the raw cow’s milk. It is because, during 
pasteurization process some organisms are killed, as is 
indicated from our findings which are given in the Ta-
ble III and IV. When the number of isolates in the raw 
milk are compared in the different seasons of the year, it 
is noticed that number of the detected organisms in the 
summer is higher than the winter season (Tab. V). The 
reason could be that in the summer the ambient tempera-
ture is high and lacking of refrigeration in the situation 
of long distance milk transportation helps the situation. 
It agrees with the report documenting difficultly in ob-
taining high quality milk during summer season [23].

Tab. III. The frequency distribution of the isolated organisms from 100 pasteurized milk samples, distributed from supermarkets of the Sari 
Township.

Dairy company
Samples 
number

Escherichia coli Coliforms Staphylococcus aureus Total
No. % No. % No. % No. %

Khaz shir 25 2 8 1 4 0 0 3 12
maz shir 25 2 8 1 4 1 4 4 16
Kal shir 25 2 8 0 0 0 0 2 8
pak shir 25 3 12 0 0 1 4 4 16

Tab. IV. Frequency distribution organisms from 100 raw cow’s milk samples collected at 4 Township dairy farms.

Dairy farm Sample 
number 

Escherichia coli Coliforms Staphylococcus aureus
No. % No. % No. %

1- dimtron 20 6 30 6 30 8 40
2- dinek 23 18 78.3 5 21.7 0 0
3- magham 17 6 35.3 10 58.8 1 5.8
4- daryek 40 12 30 15 37.5 13 32.5

Tab. V. rate of contamination of the raw milk in different seasons of the year in 2011

Organisms
Spring

number (%)
Summer

number (%)
Fall

number (%)
Winter

number (%)
Total

%
escherichia coli 11 (26.2) 24 (57.1) 4 (9.5) 3 (7.2) 42 
Coliforms 9 (25) 19 (52.8) 4 (11.1) 4 (11.1) 36 
Staphylococcus aureus 6 (27.4) 10 (45.4) 3 (13.6) 3 (13.6) 22 



Bacteriological study of raw and unexpired pasteurized cow’s milk

123

Considering the results of this study and the similar 
investigations, it could be concluded that the pres-
ence of coliforms bacteria may not necessarity in-
dicate a direct fecal contamination of milk, but it is 
a precise indicator of poor sanitary practices during 
milking and further handling process. In this condi-
tion, awareness about the source of contamination 
is very important. Considering the rate of raw milk 
contamination to E. coli and coliforms, in the Sari 
Township, practice of hygienic condition and also 

supervision to the milk processing, transportation 
and preservation, particularly during the summer 
season is recommended. 
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