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Present study attempted to determine the microbiological quality of raw, pasteurized and UHT (Ultra 

High Temperature-processed) milk samples collected from different locations in Bangladesh. A total of 

46 samples were studied including 22 raw milk samples from the local dairy markets and 24 different 

brands of pasteurized and ultrahigh temperature (UHT) treated milk manufactured in different 

beverage industries. The samples were examined for determining the total viable bacterial count 

(TVBC) and total coliform count (TCC). Results revealed that the raw milk samples were substandard 

in terms of TVBC and TCC. The range of TVBC and TCC in raw milk samples was 5.2×108 to 1.3×107 

cfu/ml and 4.2×104 to 1.0×104 cfu/ml, respectively. On the contrary, the quality of pasteurized and 

UHT-treated milks was excellent. The TVBC range in pasteurized milk samples was from 1.8×103 to 

1.1×102 cfu/ml, slightly lower than that recommended by the Bangladesh Standards and Testing 

Institution (BSTI). Interestingly sample numbers P-6, P-10 and P-12 of pasteurized milk samples had 

no growth at all both in terms of TVBC and TCC and none of the UHT processed milk contained any 

bacteria. So from the consumer point of view, both types of processed milk can be considered safe for 

consumption within the mentioned expiry date. 
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   Milk is known to be the most complete food found in 

nature (1, 2). Milk is valuable and consumed on daily 

basis. As milk contains fat, protein, carbohydrates, 

minerals, vitamins and other various ingredients 

dispersed in water, it is considered as a complete diet 

(3). But at the same time, it is highly vulnerable to 

bacterial contamination and hence is easily perishable 

(4, 5). 

   Milk is synthesized in specialized cells of the 

mammary gland and is virtually sterile when secreted 

into the alveoli of the udder (6). Beyond this stage of 

milk production, microbial contamination can generally 

occur from the exterior of the udder and from the 

surface of milk handling and storage equipment. 

Bacterial contamination of raw milk can originate from 

different sources: air, milking equipment, feed, soil, 

feces and grass (1, 7). The number and types of micro-

organisms in milk instantly after milking are affected by 

factors such as animal and equipment cleanliness, 

season, feed and animal health (8). It is hypothesized 

that the various ways in feeding and housing strategies 

of cows may influence the microbial quality of milk (7). 

The water used for rinsing milking machine and equip-   
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ment may also be responsible for the presence of high load 

of micro-organisms including pathogens in raw milk (9). 

Among the microbial populations, Gram-negative bacteria 

usually account for more than 90% in cold raw milk that 

has been stored including psychrotrophic species of 

Pseudomonas, Achromobacter, Aeromonas, Serratia, 

Alcaligenes, Chromobacterium, Flavobacterium and 

Enterobacter (10-13). The presence of indicator bacteria 

and some other bacteria in lesser number determines the 

safety and quality of milk and milk products (8). 

Therefore in order to protect the public health, 

microbiological assessments have an important role to 

play in the dairy industry. This will also reduce economic 

losses by the early detection of insufficient processing, 

packaging or refrigeration. 

     The milkmen in Bangladesh, mostly produce milk in 

non-standardized way and usually supply to the consumers 

from the urban and rural areas (1, 14). As a consequence 

of adulteration in milk both the dilution in the amount of 

milk solids as well as the introduction of various 

pathogens takes place. So it is very much imperative to 

process the milk in such a way so that it assures the safety 

as well as the wholesomeness of the milk quality is 

maintained (1, 2). The preamble of pasteurized and Ultra 

high temperature (UHT) processed milk in Bangladesh is 

not very new and proved to be very much well-liked 

among consumers. Recently microbiological status of 

various types of treated milk is gaining a matter of great     

a   

 

‡Corresponding Author: Mailing address. Md. Aftab Uddin, Department of 

Microbiology, Stamford University Bangladesh, 51 Siddeswari Road, Dhaka 

1217, Bangladesh; E-mail: aftab_mb12@yahoo.com. 

 

Sourav Kumar Banik1,2, Kamal Kanta Das2 and Md. Aftab Uddin2‡ 

1Quality Control (QC) Department, Akij Food & Beverage ltd. Krisnopura, Dhamrai-1350, Dhaka; 

2Department of Microbiology, Stamford University Bangladesh, 51 Siddeswari Road, Dhaka  1217, 

Bangladesh 

 

 

 

ORIGINAL ARTICLE 

Key words: Raw milk; Pasteurized milk; UHT milk; Microbiological quality 

 



Vol. 4, Issue 1                                                                                                                                    Microbiological quality analysis of milk samples              

6 

 

interest (1). Due to the treatment process, high 

microbial load in milk is unexpected in the pasteurized 

or the UHT milk. After the date of manufacture, the 

recommended date of consumption for the pasteurized 

and the UHT milk is 7 days and 6 months, respectively. 

But the poor initial milk quality, defective processing 

or problem in preservation at the consumer side may 

deteriorate milk quality before the original date of 

expiry (15). The Bangladesh Standards and Testing 

Institution (BSTI) has set various chemical and sanitary 

requirements for the pasteurized milk (16). 

   This study reveals the microbiological standards of 

raw and processed milk samples from different areas in 

Bangladesh. The findings of the study will be an 

indication about the initial bacterial loads in raw milk 

samples as well as how much safe is the processed milk 

for consumptions. Besides, different regulatory bodies 

may also realize the importance of frequent inspection 

of the market milks to ensure whether they meet the 

minimum microbiological standards for the mass 

people. 
 

MATERIALS AND METHODS 

 
   Working place and study period. All the experiments of this work were 

carried out in the Microbiology Laboratory, Department of Quality Control 

(QC), Akij Food & Beverage ltd., Bangladesh from September 2013 to 

February 2014. 

   Sample Collection. In this study, raw milk samples were purchased from 

local daily markets and the processed milks were bought from different shops 

in Dhaka city. A total of 46 samples were studied. 22 raw milk (designated as 

R-1 to R-22) samples were collected from different vendors. Of the remaining 

24, 12 (designated as P-1 to P-12) were pasteurized milk and the rest 12 (U-1 to 

U-12) were UHT milk of different brands. All the samples were aseptically 

collected using a sample collector ice box at 4 °C and were transported to the 

laboratory without delay.  

   Isolation and estimation of microorganisms from milk samples. Serial 

dilutions of samples were made up to 10-7 in sterile normal saline. The bacterial 

count was then performed by standard method (1, 17).  

   Total Viable Bacterial Count (TVBC) and Total Coliform Count (TCC). 

The total viable bacterial count was carried out by the spread plate technique. 

The sample (0.1ml) of each dilution was taken onto each sterile petridish and 

evenly spread on the solid nutrient medium and incubated at 37 °C for 24 

hours. The plates were screened for the presence of discrete colonies after 

incubation period and the actual numbers of bacteria were estimated as colony 

forming unit in per ml (cfu/ml). Then the results per dilution were recorded. 

Quantitative analysis for the presence or absence of specific microorganisms 

was done by plating on selective media. Total coliform count (TCC) was done 

using MacConkey agar medium (1). All the viable counts were the average of 

at least three independent experiments. Bacterial isolates were then identified 

according to the Bergey’s manual of determinative bacteriology (1, 18).  

  

RESULTS AND DISCUSSION  

 

   Total Viable Bacterial Count (TVBC). The total 

viable bacterial count is the number of bacteria in a 

sample that can grow and form countable colonies on 

Nutrient agar after being held at 37 °C for 24 hours. 

The results of bacterial distribution of the raw milk 

samples are presented in Table 1. All the raw milk 

samples had high bacterial load which ranged from 

5.2×108 to 1.3×107 cfu/ml. The most frequent cause of 

high bacterial load is normally as a result of poor 

cleaning of the milking system. Bacterial count may be   
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TABLE 1. Microbiological quality analysis of different raw milk 

samples collected from different city 
 

Sample 

no. 
Location 

Collection 

point 

TVBC 

(cfu/ml) 

TCC 

(cfu/ml) 

R-01 

Rajshahi 

Mallikpur 2.2×108 1.3×104 
R-02 Rohanpur 1.5×107 1.1×105 

R-03 Noyagola 2.4×107 2.0×105 

R-04 Dima 1.1×108 1.0×104 
R-05 Nachol 1.3×107 2.1×105 

R-06 

Pabna 

Bera 1.2×108 2.4×104 

R-07 Talgachi 1.6×107 1.6×105 
R-08 Sujanagar 2.2×107 1.9×105 

R-09 Nakalia 1.4×108 2.7×104 
R-10 Jogatola 5.2×108 3.0×104 

R-11 Nouga 3.5×107 1.4×105 

R-12 Demra 2.6×108 1.7×104 
R-13 Austomonisha 3.3×107 1.9×104 

R-14 Murgram 4.7×107 2.3×105 

R-15 Bhangura 2.9×108 1.5×104 
R-16 Mohanpur 3.6×107 1.8×105 

R-17 Begamari 3.2×108 2.5×105 

R-18 

Khustia 

Shirkandi 4.2×108 2.7×105 

R-19 Vobanigang 3.7×108 2.2×105 
R-20 Kollanpur 3.1×107 3.3×104 

R-21 Mohendrapur 6.0×107 4.2×104 

R-22 Surjonagar 2.6×108 3.6×104 

 

TVBC = Total viable bacterial count; TCC = Total coliform count. 

 

high due to milking dirty udders, maintaining an unclean 

milking and housing environment and failing to rapidly 

cool milk to less than 40 °F (19). Aaku et al. (20) and 

Arenas et al. (21) have found 5.5×106 cfu/ml and 106 to 

107 cfu/ml of the total number of microorganisms in 

pooled raw milk, respectively, which were comparatively 

lower than this experiment. Hossain et al. (2) conducted 

an experiment in India and found that the bacterial count 

in raw milk ranged from 1.75×106 to 1.22×108 cfu/ml. 

   There are several reasons for the occurrence of bacterial 

contamination in the pasteurized milk samples such as 

defect in pasteurization machinery, to survive even after 

pasteurization, and contamination in the post-pasteurized 

process due to poor processing and handling conditions 

and/or maintenance of substandard hygienic practices by 

working personnel. The TVBC (total viable bacterial 

count) of the pasteurized milk samples in this study was 

ranged from 1.1×102 to 1.8×103 cfu/ml (Table 2), slightly 

lower than that recommended by BSTI and USPHS (not 

exceeding 20,000 cfu/ml) (16, 22). Hossain et al. (2) 

found the bacterial count in pasteurized milk samples 

were in between 7.5×107 to 1.24×108 cfu/ml. interestingly, 

three milk samples (P-6, P-10, P-12) showed no growth at 

all. 

     According to the definition of UHT process, presence 

of bacteria in UHT milk should be minimal or not at all 

(23). As expected, TVBC of each of the UHT-processed 

milks in this study was nil. This was an indication that 

there might be no problem in UHT process. The reasons 

for the presence of bacteria in UHT milk may be due to    
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TABLE 2. Microbiological quality analysis of different pasteurized 

milk samples 

 

Sample no. TVBC (cfu/ml) TCC (cfu/ml) 

P-01 1.0×103 0 

P-02 1.4×102 0 

P-03 1.8×103 0 

P-04 2.1×102 0 

P-05 1.2×102 0 

P-06 0 0 

P-07 1.6×103 0 

P-08 2.3×102 0 

P-09 1.1×102 0 

P-10 0 0 

P-11 1.3×103 0 

P-12 0 0 

 

TVBC =Total viable bacterial count, TCC = Total coliform count 

 

milk quality, sanitation of process plant, status of 

packaging material and also the process of handling 

(24). So the absence of bacteria in UHT process milk 

reveals the fact that the milk company produced high 

quality of UHT milk.  

   Total Coliform Count. The presence of Escherichia 

coli (one of the member of coliform bacteria) in milk is 

a common indicator of fecal contamination. 

Biochemical test were carried out for confirming the 

presence for coliform (Table 3). Average coliform 

count in the raw milks ranged from 2.0×105 to 1.0×104 

cfu/ml (Table 1) which was higher than that obtained 

by Saitanu et al. (25), who found TCC (total coliform 

count) of <1000 cfu/ml. However, TCC obtained in the 

study of Srari et al. (26) varied from less than 30 to 

2.08×107 cfu/ml in raw milk. 

   E. coli was isolated from 14 out of 22 raw milk 

samples. In an another study by Uddin et al. (8), the 

range of total coliform count was from 8×106 cfu/ml to 

1.0×104 cfu/ml. Several authors previously have 

reported about the higher prevalence of E. coli. In 

Egypt, Aly and Galal, (27) reported the presence of E. 

coli in raw milk. Reasons for higher coliforms counts in 

raw milk may be as a result of poor hygiene, 

contaminated water, unsanitary milking practices, and 

improperly washed and maintained equipment (1, 28). 

   Coliform bacteria are supposed to be absent in 

pasteurized milk as they can’t survive the 

pasteurization temperature. Because of the defect in 

pasteurization process or post pasteurization 

contamination which includes contamination in 

packaging materials, defects in pipe lines, TCC may be    

a 

detected in the pasteurized milk samples (15, 28). In this 

study as expected, the TCC was not found in the different 

pasteurized milk samples. According to USPHS not over 

10 colonies is acceptable for ‘Grade A’ pasteurized milk 

(22). These results of detecting the coliform bacteria test 

indicates that processed milk available in Bangladesh are 

of good quality and will not cause health risk to 

consumers.  
 

   CONCLUSION 

 

   From the present study, it can be concluded that the 

microbiological quality of most of the raw milk samples 

collected from different areas of Dhaka city were not 

satisfactory as indicated by their high bacterial loads and 

presence of coliform bacteria. But after pasteurization and 

UHT treatment they were found to be safe for the 

consumers. Even after this, proper refrigeration 

temperature should be maintained particularly in case of 

pasteurized milk samples. 
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TABLE 3. Results of biochemical tests 

 

 

Isolate TSI Motility Indole 
Production 

MR VP Citrate 
utilization 

Catalase Oxidase Identified 
organism 

Slant Butt Gas H2S 

1 A A + - + + + - - ND ND E. coli 

 

A = Acidic reaction; K = Alkaline reaction; MR = Methyl red; VP = Voges-Proskauer; ND = Not done; + = Positive; -  =  Negative 
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