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Abstract  

The present study was conducted to know the chemical qualities and adulteration of fresh raw milk 

collected from local markets (Bhangnamari bazaar, Sutiakhali baza

bazaar and Mymensingh sadar bazaar) of Mymensingh sadar, Bangladesh. Milk samples were analyzed 

for chemical parameters (contents of acidity, total solids, solids

adulteration (presence of formalin, sugar or starch). Also, lactometer reading was recorded to monitor 

the specific gravity of the collected milk samples. Result showed that the specific gravity of milk from 

different sources differed non-significantly. The total solids, fat and 

were in normal range except the milk fat content collected from Shombhuganj bazaar (32.66±4.04 

g/Kg) and Mymensingh sadar bazaar (30.66±4.51 g/Kg) which had less (p<0.01) than the minimum 

legal standard of milk fat (35.00 g/Kg). The solids

Bhangnamari bazaar (72.93±8.78 g/Kg) and Vabokhali bazaar (79.33±6.81 g/Kg) 

from Mymensingh sadar bazaar (95.67±11.72 g/Kg). Developed acidity was detected in the sa

from Bhangnamari bazaar (0.180±0.03), Sutiakhali bazaar (0.187±0.04%) and Mymensingh sadar 

bazaar (0.180±0.02%), while other samples were found to the fresh (0.150

adulteration tests showed negative results. The results suggested 

fluctuations in quality among the bazaars regarding the standard of parameters, the raw milk samples 

were of acceptable quality. 
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Introduction 

Milk is the nature’s single most complete food (

Mahony, 1988) and the cheapest source of 

nutrients which is easily accepted and used by 

the people of all age’s in rural areas as well as 

urban areas. Milk contains on an average 87.25 

(%) water, 3.80 (%) fat, 3.50 (%) protein, 4.80 

(%) lactose and 0.7 (%) minerals. B

milk contains considerable amounts of fat soluble 

vitamins namely vitamin-A, D, E & K and water 

soluble vitamins such as vitamin

vitamin-C (Eckles et al., 1951).

amino acids like tryptophan and lysine are 

present in large quantity in milk, which are 

deficient in vegetable protein. Milk protein 

requires for formation of new tissues, repair of 

broken down tissue and overall development of 

the body system. The constituents may vary 

with the breed, type of feed, stage of lactation, 

season, age of the cow, milking method and 

milking interval etc.  
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Quality milk means the milk which has normal 

chemical composition, has lower degree of 

titratable acidity with good fl

free from sediment and extraneous substances, 

free from pathogenic bacteria and harmful toxic 

substances. Milk quality can be deteriorated due 

to unhygienic milk production, preservation 

technology and adulteration (Haasnoot 

2004). Adulteration is an act of intentionally 

debasing the quality of food which is offered for 

sale either by admixture or substitution of inferior 

substances or by the removal of some valuable 

ingredients (FDA, 1995). Adulterated food may 

be dangerous for health due to contain various 

toxic chemicals as well as it may be deficient of 

nutrients that are required for proper growth and 

development of human body (Marcus, 1979). 

Consumers always demand nutritionally enriched 

milk and milk products. Due to high con

of milk and milk products, some unscrupulous 

milk producers have taken targets 
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potential adulteration in milk to get more 

financial gains (Nicolaou et al., 2011).  

Moreover, addition of soda, urea, formalin and 

melamine may deteriorate the milk quality and 

milk becomes unsafe for human consumption. In 

Bangladesh, milk is produced mostly in non-

organized way and usually it is supplied to the 

consumers from the urban and rural areas by 

milk men (Khan et al., 2008). Very limited 

number of research works has been carried out in 

our country regarding the milk quality and 

extensive research work is needed based on the 

quality of milk produced in different areas of 

Bangladesh. The evaluation of raw milk in 

different areas of our country would give valuable 

information for enhancing our knowledge about 

milk quality. Therefore, the present research 

work was undertaken to know the milk quality 

and detect the level of adulterant in raw milk 

collected from different local markets in 

Mymensingh town.  

Materials and methods 

Collection of samples 

Raw milk samples were collected from five 

different markets of Mymensingh sadar. Five 

samples were collected randomly from each of 

Bhangnamari bazaar, Sutiakhali bazaar, 

Vabokhali bazaar, Shombhuganj bazaar and 

Mymensingh sadar bazaar. The samples were 

immediately cooled in ice box containing ice 

packs. The milk was analyzed in the laboratory 

within 2 hours after arrival. 

Analysis of the sample 

Specific gravity test was performed using 

Quevenne’s Lactometer according to the 

procedure described by Aggarwala and Sharma 

(1961). Acidity test was determined by titrating 

with 0.1N sodium hydroxide solution using the 

procedure of Aggarawala and Sharma (1961). 

Total solids (g/Kg), solids-not-fat (g/Kg) and 

protein tests were performed according to AOAC 

(2003).  Fat percent was estimated by the Gerber 

method according to Aggarwala and Sharma 

(1961). In addition to, clot-on-boiling test (2 mL 

milk in a sterilized test tube and heated on flame 

until the milk was boiled), alcohol test (mixing milk 

and 68% ethanol with ratio 1:1), starch test (3 

mL milk in a test tube, boiled thoroughly and 

added 2 to 3 drops of 1% iodine solution), sugar 

test (10 mL milk in a test tube, added 5 mL of 

HCl along with o.1 g of resorcinol and boiled in 

water bath for 5 minutes) and formalin test (10 

mL milk taken in a test tube and added 5 mL 

conc. H2SO4 on the sides of the test tube without 

shaking) were performed. 

Statistical analysis 

Data were analyzed by Completely Randomized 

Design (CRD) using SPSS software (IBM SPSS 

Statistics 20). Also, Duncan Multiple Range Test 

(DMRT) was done to compare the treatment 

means as described by Gomez and Gomez 

(1984). The trials were done in triplicate. 

Results and Discussion 

A. Specific gravity 

There was non-significant difference among the 

specific gravity values of milk samples (Table 1). 

Present research finding was supported by Eckles 

et al. (1951) who reported that the normal range 

of specific gravity of whole milk ranges from 

1.027 to 1.035 with an average of 1.032. Specific 

gravity obtained from Shombhuganj bazaar 

(1.030±0.00) and Mymensingh sadar bazaars 

were in agrees with Bari (2001) who found that 

the average specific gravity of cow’s milk from 

BAU Dairy Farm was 1.031. Again, Lateef et al. 

(2009) found the specific gravity of cow's milk 

was 1.02±0.010. However, the results of specific 

gravity of milk from five sources were belongs to 

standard level and it clearly indicates that milk 

was free from water adulteration. 

B. Chemical parameters 

Acidity (%) 

There was non-significant difference among the 

acidity percentage values of milk samples (Table 

1) and the highest acidity percent was observed 

in Sutiakhali bazaar (0.187±0.04) whereas the 

lowest in Vabokhali bazaar (0.150±0.03). The 

normal range of acidity of cow milk is 0.13-

0.18% lactic acid but when acidity level goes 

above 0.15% then it considered to be as 

developed acidity (Lampert, 1970). Milk of the 

Bhangnamari bazaar, Sutiakhali bazaar and 

Mymensingh sadar bazaar showed evidence of 

developed acidity (by 0.180 to 0.187%) and rest 

were found fresh (0.15% LA). Islam (1990) 
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reported that acidity percentage of market milk 

was 0.14±0.010. Again, Alam (1998) obtained 

0.15% acidity of milk from AFTAB fresh raw milk. 

Titratable acidity is a measure of freshness and 

bacterial activity in milk. Popescu and Angel 

(2009) reported that high quality milk has more 

than 0.14% acidity. Higher percentage of acidity 

developed due to microbial activity or enzymatic 

reaction and here, acidity level may be slightly 

increased depending on the time required from 

milking up to receiving milk in that bazaar. 

Total solids content (g/Kg) 

Result revealed that non-significant difference 

present in total solids content of milk samples 

collected from different local markets. 

Mymensingh sadar bazaar milk sample showed 

the highest (126.33±12.10 g/Kg) total solids (TS) 

value which was statistically similar with 

Sutiakhali bazaar (126.00±8.54 g/Kg) whereas 

the lowest value (118.33±4.04 g/Kg) observed in 

Vabokhali bazaar (Table 1). Numerically TS 

content of all sources of milk could be remarked 

in the order of Mymensingh sadar bazaar > 

Sutiakhali bazaar > Bhangnamari bazaar > 

Shombhuganj bazaar > Vabokhali bazaar. This 

result agree with the number of research works 

and Islam (2006) found total-solids content of 

cow’s milk was 142.50 g/Kg through studying 

milk quality of local cows in BAU dairy farm and 

which is slightly higher than present study. 

Rahman (1992) observed that total solids content 

of milk collected from Manikganj chilling center 

and Bhagabarighat dairy plant were 11.48 and 

12.91%, respectively. The average total solids 

content of milk reported by Rahman (1992) which 

was similar with the TS content of present study.  

Fat content (g/Kg) 

The mean fat content of milk was significantly 

(p<0.01) different among the local markets of 

Mymensingh sadar (Table 1). The highest fat 

content was found in Bhangnamari bazaar 

whereas the lowest in Mymensingh sadar bazaar. 

According to legal standard of Bangladesh, milk 

shall contain above 3.5% fat. On the other hand, 

milk fat collected from Bhangnamari bazaar, 

Vabokhali bazaar and Sutiakhali bazaar was 

higher which may be due to the supply of more 

concentrate and dry roughage to the animal or 

free from water addition. This result supported by 

Islam (1992) who found 2.30 to 3.60% fat in 

market milk of Mymensingh town in Bangladesh. 

Solids-not-fat content (g/Kg) 

There was non-significant difference among the 

solids-not-fat (SNF) values of milk samples 

(Table 1). The highest (95.67±11.72 g/Kg) SNF 

value was found in Mymensingh sadar bazaar 

whereas the lowest (72.93±8.78 g/Kg) observed 

in Bhangnamari bazaar. This variation may be 

due to plane of nutrition or genotype of cows. 

Yadav and Saraswat (1982) conducted an 

experiment on the market milk of different 

genotype and found that SNF content varies from 

6.39-8.86%. From this experiment, it was 

observed that Sutiakhali bazaar, Shombhuganj 

bazaar and Mymensingh sadar bazaar meet up 

the legal requirement of milk according to US 

Public Health Services (1965) who reported that 

milk contains minimum 8.5% solids-not-fat. 

Talukder (1989) found that the milk sample 

collected from farmers and local markets of 

Trishal thana under Mymensingh district were 

8.61 and 7.13% SNF, respectively. 

Table 1. Compositional characteristics of milk samples collected from local markets of  Mymensingh sadar 

Parameters Bhangnamari 

bazaar 

Sutiakhali 

bazaar 

Vabokhali 

bazaar 

Shombhuganj 

bazaar 

Mymensingh 

Sadar bazaar 

Level of 

significance 

Total solids (g/kg) 121.57 ± 7.28 126.00 ± 8.54 118.33 ± 4.04 121.00 ± 4.04 126.33 ± 12.10 NS 

Solids-not-fat (g/kg) 72.93 ± 8.78 88.33 ± 11.74 79.33 ± 6.81 88.33 ± 7.23 95.67 ± 11.72 NS 

Protein (g/kg) 33.42 ± 1.83 32.96 ± 2.88 34.72 ± 2.63 34.87 ± 2.85 33.93 ± 3.01 NS 

Fat (g/kg) 48.66a ± 3.51 37.66b ± 3.20 39.00b ± 3.61 32.66c ± 4.04 30.66c ± 4.51 ** 

Ash (g/kg) 6.30 ± 0.60 6.87 ± 0.60 6.73 ± 0.50 7.10 ± 0.40 7.60 ± 0.36 NS 

Specific gravity 1.026 ± 0.00 1.028 ± 0.00 1.028 ± 0.00 1.030 ± 0.001 1.031 ± 0.001 NS 

Acidity (%) 0.180 ± 0.03 0.187 ± 0.04 0.150 ± 0.03 0.157 ± 0.01 0.180 ± 0.02 NS 

a,b,c Mean values within a row having different superscripts differ significantly.**Significant at p<0.01; NS, Non significant (p> 0.05).  
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Protein content (g/Kg) 

The protein content of milk samples collected 

from different local markets showed non-

significant difference. The highest (34.87±2.85 

g/Kg) protein value was found in Shombhuganj 

bazaar which was almost similar to Vabokhali 

bazaar (34.72±2.63 g/Kg) and the lowest 

(32.96±2.88 g/Kg) in Sutiakhali bazaar (Table 1). 

This finding was quite similar with Hossain (2009) 

who reported that average protein content of BAU 

dairy farm milk was 36.65 g/Kg. 

Ash content (g/Kg) 

Statistical analysis showed that non-significant 

difference present among the ash values of milk 

samples. Mymensingh sadar bazaar (7.60±0.36 

g/Kg) milk sample showed the highest ash value 

which was nearly similar with Shombhuganj 

bazaar (7.10±0.40) and the lowest observed in 

Bhangnamari bazaar (6.30±0.60 g/Kg) (Table 1). 

This finding was similar to Amin (2005) who 

reported that average ash content of milk in 

Mymensingh town was 6.78 g/kg. 

C. Adulteration tests 

Clot-on-boiling test (COB) 

The entire milk samples collected from 

Bhangnamari bazaar, Sutiakhali bazaar, 

Vabokhali bazaar, Shombhuganj bazaar and 

Mymensingh sadar bazaar showed negative results 

of COB test and indicating that there was no 

developed acidity in milk (Table 2) which may be due 

to good practices in handling, keeping, transportation 

and storage of milk. Biswas et al. (1997) and Saha 

et al. (1998) found that the COB tests was 

negative and indicated that there was no 

developed acidity in milk. Bari (2001) also agree 

with this finding that carried out a research work on 

comparative study of platform tests on milk in the 

local markets and found negative result of COB.  

Alcohol test 

Alcohol test showed negative results on milk 

sample collected from different local markets of 

Mymensingh sadar (Table 2). This finding agrees 

with Bari (2001) who carried out a research work on 

comparative study of platform tests on milk in the 

local markets and found negative result of alcohol 

test. Milk coagulated only when the acidity of milk 

reached 0.21-0.23% but this research acidity level 

belongs to 0.150-0.187%. That’s why results of 

alcohol test for different local markets indicate milk of 

better quality in Mymensingh sadar. 

Starch test 

The results for starch test of milk sample 

collected from local markets of Mymensingh 

sadar showed negative results (Table 2). Islam et 

al. (2013) obtained similar results in the milk 

samples collected from Muktagacha upazila. 

Starch is added in milk as adulterant and due to 

addition of starch increases SNF content in milk 

as well as reduces fat percentage in milk. 

However, as the entire milk samples showed 

negative result so, it might be said that there was 

no starch added in milk samples. 

Formalin test 

The entire milk samples collected from 

Bhangnamari bazaar, Sutiakhali bazaar, 

Vabokhali bazaar, Shombhuganj bazaar and 

Mymensingh sadar bazaar showed negative results 

of formalin test which indicates that milk was not 

preserved with formalin (40% solution of 

formaldehyde). Islam (2013) also found similar 

results through studying milk samples from local 

markets of Madhupur upazila in Tangail district. 

Table 2. Adulteration test of milk sample collected from five local markets  

Adulteration test Markets 

Bhangnamari 

bazaar 

Sutiakhali 

bazaar 

Vabokhali 

bazaar 

Shombhuganj 

bazaar 

Mymensingh 

Sadar bazaar 

Clot-on-boiling test Negative Negative Negative Negative Negative 

Alcohol test Negative Negative Negative Negative Negative 

Starch test Negative Negative Negative Negative Negative 

Formalin test Negative Negative Negative Negative Negative 

Sugar test Negative Negative Negative Negative Negative 
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Sugar test 

Milk samples collected from Bhangnamari bazaar, 

Sutiakhali bazaar, Vabokhali bazaar, 

Shombhuganj bazaar and Mymensingh sadar 

bazaar showed negative results for sugar test. It 

may be said that sucrose was not added to the 

milk. 

Conclusion 

From chemical parameters, it was found that the 

tested milk samples of local markets showed 

significant differences (p<0.01) regarding to the 

fat content in milk. Statistically non-significant 

differences (p>0.05) were found among the 

specific gravity, acidity, total solids, solids-not-fat, 

protein and ash content of milk samples. Research 

findings revealed that milk qualities of local 

markets were in fair except slight adulteration and 

the rate of adulteration was relatively low in 

Bhangnamari bazaar whereas high in Vabokhali 

bazaar due to low total solids contents. Fat 

content in milk from Shombhuganj bazaar and 

Mymensingh sadar bazaar revealed much lower 

compared to other markets and it implies that 

there was a maximum possibility of adulteration in 

milk with addition of water or rising fat from the 

milk. Result also clearly indicated that there was 

no adulteration in milk with poisonous materials 

like formalin and unwanted materials like sugar 

and starch. However, decreasing the milk 

adulteration by adding water, removing fat or 

others would be possible through motivation of 

farmers or producers by giving proper training or 

extension activities. So, steps should be taken for 

the consumers as well as farmers to develop their 

knowledge about the quality and identity of good 

quality milk.  
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