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Physical quality of raw milk marketed in and around Guwahati city, Assam, India
ABSTRACT
Introduction: Milk, a nutritionally complete food, is susceptible to contamination throughout the supply chain—from production to consumption. Ensuring its physical quality is crucial for safeguarding public health.
Problem: In India, particularly in urban and peri-urban regions like Guwahati, the quality of raw milk often varies and may not meet prescribed legislative standards.
Aim: This study aimed to assess the physical quality of raw cow milk samples collected from various locations in and around Guwahati, Assam, India.
Methodology: A total of 200 pooled raw cow milk samples were collected from 25 different locations in and around Guwahati during 2015–2016. Physical quality parameters evaluated included titratable acidity, pH, specific gravity, fat content, solids-not-fat (SNF), and the Clot on Boiling (COB) test, following standard procedures.
Results: The milk samples exhibited titratable acidity ranging from 0.14% to 0.20% lactic acid, pH between 5.60 and 6.91, specific gravity from 1.024 to 1.030, fat content between 1.57% and 3.55%, and SNF ranging from 6.634% to 8.350%. All parameters showed highly significant (P<0.01) variation among the different locations. All 200 samples tested negative in the COB test, indicating no coagulation on boiling.
Conclusion: The study revealed that a substantial portion of raw milk samples failed to meet established physical quality standards, posing potential public health concerns. These findings underscore the need for improved monitoring, regulatory interventions, and public awareness to ensure milk safety and quality.
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1. INTRODUCTION
Milk, in its natural form, has long been recognized as a unique and essential food for human nourishment. It offers immunological protection and supplies a balanced array of nutrients - including proteins, fats, carbohydrates, vitamins, and minerals - in a form that is more easily digestible than any other single food source (Ramyaet al., 2015). Often regarded as a perfect food, milk is readily digested and absorbed, making it the primary natural food for infants and children. The term milk typically refers to cow’s milk, buffalo’s milk, or a combination of both (De, 2004). 
As per the Economic Survey 2015-16, India ranks first in milk production, accounting for 18.5% of world production, achieving an annual output of 146.3 million tonnes during 2014-15 as compared to 137.69 million tonnes during 2013-14 recording a growth of 6.26 %. Whereas, the Food and Agriculture Organization (FAO) has reported a 3.1% increase in world milk production from 765 million tonnes in 2013 to 789 million tonnes in 2014 (Economic Survey, Union Budget, GOI, 2015-16).
The per capita availability of milk in India has increased from 176 g/day in 1990-91 to 322 g/day by 2014-15. It is more than the world average of 294 g/day during 2013. This represents a sustained growth in availability of milk and milk products for the growing population and at present dairying has become an important secondary source of income for millions of rural households engaged in agriculture (Economic Survey, Union Budget, GOI, 2015-16). Unfortunately, milk consumption also varies greatly between regions, from 146.2 L per capita in Haryana and Punjab to 2.5 L per capita in Manipur (Gandhi and Zhou, 2010). The per capita availability of milk for Assam is 69 g/day which is well below the recommended level as compared to 800 g/day and 980 g/day for Haryana and Punjab, respectively (NDDB, 2015). The recommended daily intake of milk for Assam is 208 g/head/day as per ICMR guidelines.
In recent times, there has been a growing concern among both urban and rural consumers regarding the food safety of milk and dairy products, particularly in relation to their health and nutritional benefits. Consumers need clean, wholesome and nutritious food that is produced and processed in a sound, sanitary condition and is free from pathogens. Not only is  milk a vital source of nutrition for the people, they also present livelihoods opportunities for farmers, processors, shopkeepers and other stakeholders in the dairy value chain (FAO, 2013). This is especially true in developing countries where production of milk and various milk products takes place under unsanitary conditions and poor production practices (Mogessie, 1990). 
It is known that, in order to make good dairy products, good quality raw materials are essential. A milk processor or handler will only be assured of the quality of raw milk if certain basic quality tests are carried out at various stages of transportation of milk from the producer to the processor. In the event of fraudulent practice in the dairy industry, adequate control methods are required to evaluate the authenticity of milk and milk products. Again, microbiological hazards are a major food safety concern in the dairy sector because milk is an ideal medium for the growth of bacteria and other microbes. Although milk represents an important commodity in the nutrition of consumers as well as income of producers, a limited work has so far been undertaken for physical quality of raw milk in and around Guwahati, India.
2. MATERIALS AND METHODS
2.1LOCATION AND PERIOD OF WORK
The present investigation was carried out in the Department of Veterinary Public Health, College of Veterinary Science, Assam Agricultural University, Khanapara, Guwahati-22, in collaboration with Department of Livestock Products Technology, College of Veterinary Science, Assam Agricultural University, Khanapara, Guwahati-22.The study was conducted for a period of one year w.e.f. June, 2015 to May, 2016. Raw pooled cow milk samples were collected aseptically from 25 different locations and markets in and around Guwahati city, viz. Bamunimaidan, Basistha, Bonda, Chandmari, Eight Mile, Ganeshguri, Hatigaon, Jalukbari, Jonali, Jorabat, Kahilipara, Kalapani, Khanapara, Maligaon, Mathghoria, Nine Mile, Noonmati, Panikhaiti, Panjabari, Satgaon, Six Mile, Ten Mile, Ulubari, Bhetapara and Zoo Road Tiniali. 
2.2	COLLECTION OF SAMPLE
In the present investigation, a total of 200 pooled cow milk samples of morning were collected comprising of 8 samples each from 25 different locations and markets in and around Guwahati city. The milk samples (200 ml each) were collected aseptically in sterile container of 250 ml capacity from bulk cans. After collection the containers were properly sealed, labelled and then transported immediately to the laboratory under complete cold chain for further processing. Samples were stored at 5oC and subjected to bacteriological examination within 3 to 4 h of collection. All the equipment used for bacteriological tests were sterilized either in hot air oven at 160oC for 2 h or by autoclaving at 121oC at 15 lb pressure for 15 min.
2.3	PHYSICAL QUALITY EVALUATION OF MILK
2.3.1 Test for titratable acidity 
Nine millilitre (ml) of well mixed milk sample was transferred into a porcelain basin and 2 - 3 drops of phenolphthalein was added and then mixed well (Dey and Karim, 2013). Then 0.1 (N) NaOH was slowly added from a burette and the sample was stirred with a stirring rod. When the first definite or relatively permanent shade of pink has been reached, the burette reading was recorded to determine the amount of 0.1 (N) NaOH used. Three replicates of the same sample were titrated and the average value was used for calculating the percent lactic acid of the sample by adopting the standard formula.
2.3.2 Determination of pH
The pH of the samples was determined using pH–meter (Digital pH Meter-111/101, Deep Vision Instruments, India) as per the method of Marimuthuet al. (2013).
2.3.3 Clot-on-boiling (COB) test
Milk sample (2 ml) was taken in a test tube and heated over spirit lamp for 1 to 2 min until it was boiled. Formation of clot in the test tube indicates positive result (Dey and Karim, 2013).
2.3.4 Determination of specific gravity
The milk sample was mixed thoroughly avoiding incorporation of air bubbles and enough milk was poured in to the lactometer jar taking care to avoid formation of air bubbles. The level of milk in the jar should be such that some milk overflows when the lactometer is inserted. The lactometer jar was placed on a petri dish before pouring milk into the jar. Then the clean lactometer was inserted gently by holding the top of the stem into the jar so that the lactometer floats freely inside the jar without touching any part of the lactometer jar. After the lactometer remained steady for at least 30 sec, the scale reading was noted at the point where milk touches the lactometer. Since the reading cannot be seen through, an allowanace of 0.5 lactometer reading (LR) must be added to the apparent lactometer reading (ALR) to calculate the specific gravity. The temperature of the milk was noted at the time of recording scale reading of the lactometer. Specific gravity of the milk was estimated by adopting the standard formula (FSSAI, 2015).
2.3.5 Determination of milk fat
The percentage of fat in milk was estimated by volumetric method (Gerber’s test). Acid pipette of 10 ml capacity was used to transfer 10 ml of sulphuric acid into the butyrometer.  Then with the help of 10.75 ml milk pipette, the milk sample was delivered into butyrometer and 1 ml of amyl alcohol was added using the 1 ml pipette and closed. The mixture was mixed properly by inverting the shaker stand until no white particles were seen. Then the butyrometer was kept in the water bath, taken out after 5 min and centrifuged by placing two butyrometers diametrically opposite at 1100 rpm for 4 min.  Then keeping in stoppers downwards position the butyrometer was transferred into a hot water bath (60oC) for 3-10 min. The lower end of the fat column was brought on to a main graduation mark by slightly withdrawing stopper and the upper and lower scale readings were noted down. The difference between the two readings gives the percentage by mass of fat in milk (FSSAI, 2015).  
2.3.6 Determination of solids- not- fat (SNF) 
The fat percentage of milk sample was determined by the Gerber’s method. The lactometer reading and temperature of milk (described in the methods of determination of specific gravity) were recorded and the corrected lactometer reading (CLR) was calculated (FSSAI, 2015). Then SNF was calculated by adopting the Richmond’s formula.  
2.3.7STATISTICAL ANALYSIS
	The data of the present study were statistically analyzed using SPSS (version- 20) software. One way analysis of variance (ANOVA) was performed for different parameters and means were compared by the Duncan’s Multiple Range Test (DMRT) with 1% and 5% significance level.
3. RESULT & DISCUSSION

3.1 Titratable acidity
The Mean ± SE values of titratable acidity of raw milk samples of 25 different locations in and around Guwahati city are presented in table 1.  The acidity of the raw milk samples varied largely from one place to another during the present investigation. The highest titratable acidity was recorded in Six mile and Eight mile (0.20% lactic acid) which indicate high bacterial activity and risk of consuming milk with such high acidity percentage. (Fig.1.).Analysis of variance of titratable acidity (Mean ± SE) of raw milk showed high significant (P<0.01) differences among different locations in and around Guwahati city.  
In Guwahati, Assam milk is transported from far off places without maintaining proper cold storage, which might be another factor for high acidity of milk. Unsterilized utensils also enhance milk acidity. In and around Guwahati, milk is produced mostly in non-standardized way and is usually supplied to the consumers from the urban and rural areas by milkmen. In vendor’s milk, the raw milk is collected in big utensils in which milk of different sources are mixed and this kind of mixing may increase the acidity of milk because some of them are already acidic and can be the source of high acidity in whole milk container (Bashir et al., 2013). Higher titratable acidity of milk was also reported by Rehman and Salaria, (2005); Saxena and Rai, (2013); Dey and Karim, (2013) which might be due to improper chilling of raw milk and high bacterial growth and multiplication during transportation of milk to the vending sites. 




Table 1 TITRATABLE ACIDITY (% LACTIC ACID) OF RAW MILK SAMPLES COLLECTED FROM DIFFERENT LOCATIONS 
	Location
	Titratable acidity (% lactic acid)

	
	Mean ± SE
	Maximum
	Minimum

	Zoo Road Tiniali
	0.15 ± 0.007efg
	0.18
	0.12

	Bamunimaidan
	0.16 ± 0.008cdefg
	0.19
	0.13

	Bonda
	0.18 ± 0.010abcde
	0.21
	0.14

	Maligaon
	0.16 ± 0.007bcdefg
	0.19
	0.14

	Panjabari
	0.15 ± 0.004defg
	0.17
	0.14

	Eight Mile
	0.20 ± 0.014a
	0.27
	0.15

	Basistha
	0.17 ± 0.013bcdef
	0.22
	0.13

	Hatigaon
	0.15 ± 0.007fg
	0.18
	0.12

	Jalukbari
	0.18 ± 0.009abcde
	0.20
	0.14

	Jonali
	0.14 ± 0.003fg
	0.16
	0.13

	Jorabat
	0.18 ± 0.013abcd
	0.22
	0.14

	Khanapara
	0.19 ± 0.016ab
	0.25
	0.14

	Kahilipara
	0.16 ± 0.009cdefg
	0.20
	0.13

	Mathghoria
	0.18 ± 0.011abcd
	0.20
	0.13

	Ganeshguri
	0.16 ± 0.005cdefg
	0.18
	0.14

	Paltan Bazar
	0.17 ± 0.010bcdef
	0.20
	0.13

	Ulubari
	0.18 ± 0.050abcd
	0.20
	0.16

	Bhetapara
	0.18 ± 0.009abcd
	0.22
	0.14

	Satgaon
	0.18 ± 0.009abc
	0.22
	0.15

	Chandmari
	0.14 ± 0.010g
	0.20
	0.11

	Panikhaiti
	0.18 ± 0.014abcd
	0.24
	0.14

	Nine Mile
	0.17 ± 0.011bcdef
	0.22
	0.13

	Six Mile
	0.20 ± 0.016a
	0.25
	0.14

	Kalapani
	0.18 ± 0.011abcde
	0.21
	0.13

	Noonmati
	0.16 ± 0.009bcdefg
	0.20
	0.12


Means in a column bearing same superscript do not differ significantly (P<0.01)
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3.2 pH
The Mean ± SE of pH of 25 different locations in and around Guwahati city are presented in table 2. The highest pH was recorded in Maligaon (6.91 ± 0.153) and lowest pH of 5.60 ± 0.267 was recorded in Eight mile (Fig.2.). Analysis of variance of pH recorded in different locations showed high significant (P<0.01) differences among different locations in and around Guwahati city.
Fresh cow milk has a pH that ranges from 6.6 to 6.8 (O’ Connor, 1995; Gemechuet al., 2015). The pH values higher than 6.8 indicates mastitic milk and pH of less than 6.6 indicates increased acidity due to bacterial contamination (O’ Connor, 1995). Mahmood and Usman, (2010) reported pH of 6.59 to 6.67 in cow milk which was in agreement with the findings of Kanwalet al. (2004) and Enbet al. (2009). Nirwalet al. (2013) reported pH of 6.7 - 6.9 in raw milk samples. Whereas, in the present study in more than 80% raw milk samples pH values were below the minimum legal standard of pH of 6.6 - 6.8 for cow milk (FAO, 1999) indicating that there was growth and multiplication of microbes (Bilkiset al. 2013). 



Table 2.	pH OF RAW MILK SAMPLES COLLECTED FROM DIFFERENT LOCATIONS 
	Location
	pH

	
	Mean ± SE
	Maximum
	Minimum

	Zoo Road Tiniali
	6.59 ± 0.21abcd
	7.5
	5.8

	Bamunimaidan
	6.82 ± 0.20ab
	7.8
	6.0

	Bonda
	6.47 ± 0.19abcde
	7.0
	5.8

	Maligaon
	6.91 ± 0.15a
	7.5
	6.0

	Panjabari
	6.79 ± 0.07abc
	7.0
	6.5

	Eight Mile
	5.60 ± 0.27g
	6.8
	5.0

	Basistha
	6.45 ± 0.16bcdef
	6.8
	5.8

	Hatigaon
	6.65 ± 0.11abc
	7.0
	6.0

	Jalukbari
	6.15 ± 0.16def
	6.8
	5.6

	Jonali
	6.72 ± 0.05abc
	7.0
	6.6

	Jorabat
	6.09 ± 0.18ef
	6.8
	5.5

	Khanapara
	6.09 ± 0.15ef
	6.8
	5.5

	Kahilipara
	6.37 ± 0.18cdef
	6.8
	5.6

	Mathghoria
	6.07 ± 0.13ef
	6.6
	5.6

	Ganeshguri
	6.47 ± 0.11abcde
	6.8
	6.0

	Paltan Bazar
	6.20 ± 0.14def
	6.8
	5.8

	Ulubari
	6.02 ± 0.09fg
	6.6
	5.8

	Bhetapara
	6.17 ± 0.20def
	7.0
	5.2

	Satgaon
	6.10 ± 0.11ef
	6.6
	5.8

	Chandmari
	6.79 ± 0.14abc
	7.2
	5.9

	Panikhaiti
	6.35 ± 0.17cdef
	6.8
	5.6

	Nine Mile
	6.15 ± 0.20def
	6.8
	5.2

	Six Mile
	6.05 ± 0.11ef
	6.8
	5.8

	Kalapani
	6.12 ± 0.16ef
	6.8
	5.6

	Noonmati
	6.37 ± 0.15cdef
	7.0
	6.0


Means in a column bearing same superscript do not differ significantly (P<0.01)



 (
Fig.
 
2
.pH
 OF RAW MILK SAMPLES 
)


3.3 Clot on boiling (COB) test
The 200 raw milk samples collected in and around Guwahati showed negative result on COB test. Similar finding was reported by Shihabulet al. (2016). Heavy contamination in freshly drawn milk cannot be detected by COB test, when the acidity is below 0.20 to 0.26% lactic acid (Saxena and Rai, 2013). This might be the possible factor for negative result of COB test in the present study, as the titratable acidity of the entire 200 tested milk sample were below 0.26% lactic acid (Table 1). Grimaudet al. (2007) showed positive results of milk on COB test obtained from house hold, milkman and restaurant. Similarly, in another study, Nirwalet al. (2013) recorded 28% of milk sample to be positive in COB test. Negative result on COB test is a symbol of good quality milk which indicates good management practices during the handling of milk samples.
3.4 Specific gravity
[bookmark: __DdeLink__9979_1386822651]The Mean ± SE values of specific gravity of 200 raw milk samples obtained from different locations in and around Guwahati city are presented in Table 3. Analysis of variance of specific gravity recorded in different locations showed high significant (P<0.01) differences among different locations. As per PFA, (1976), the minimum legal standard of specific gravity for cow milk is 1.028 - 1.030. The specific gravity of raw milk of different locations of Guwahati city was recorded to be conforming to the minimum legal standard or to be slightly lower (Fig. 3.). Adulteration of milk with water that is usually done in order to increase the quantity of milk lowers specific gravity while addition of solids such as flour and sugar in milk and removal of butterfat increases the specific gravity of milk (O’ Connor, (1993); Omoreet al. (2005). In another studies conducted by Farazet al. (2013); Imran et al. (2008); Marimuthuet al. (2013); Yadav and Sarawat, (1982) and Ali et al. (2012) lower specific gravity than the normal recommended level was observed which might be due to addition of water as specific gravity of milk is slightly higher than water. The highest specific gravity of milk was recorded in Mathghoria (1.034) which might be due to removal of fat. 
Table 3SPECIFIC GRAVITY OF RAW MILK SAMPLES COLLECTED FROM DIFFERENT LOCATIONS
	Location
	Specific gravity

	
	Mean ± SE
	Maximum
	Minimum

	Zoo Road Tiniali
	1.027± 0.0005bcdefgh
	1.029
	1.024

	Bamunimaidan
	1.027 ± 0.0005cdefgh
	1.029
	1.024

	Bonda
	1.029 ± 0.0007abc
	1.032
	1.026

	Maligaon
	1.028 ± 0.0004abcde
	1.03
	1.027

	Panjabari
	1.024 ± 0.0005i
	1.026
	1.021

	Eight Mile
	1.026 ± 0.0003defghi
	1.028
	1.025

	Basistha
	1.027 ± 0.0007cdefgh
	1.030
	1.025

	Hatigaon
	1.028 ± 0.0004abcd
	1.030
	1.027

	Jalukbari
	1.030 ± 0.0007a
	1.031
	1.025

	Jonali
	1.028 ± 0.0009abcdef
	1.030
	1.023

	Jorabat
	1.026 ± 0.0013efghi
	1.031
	1.021

	Khanapara
	1.026 ± 0.0014fghi
	1.031
	1.020

	Kahilipara
	1.028 ± 0.0013abcdefg
	1.031
	1.020

	Mathghoria
	1.030 ± 0.0009a
	1.034
	1.026

	Ganeshguri
	1.025 ± 0.0007ghi
	1.028
	1.022

	Paltan Bazar
	1.029 ± 0.0005abc
	1.031
	1.027

	Ulubari
	1.028 ± 0.0009abcd
	1.031
	1.023

	Bhetapara
	1.028 ± 0.0011abcdefg
	1.03
	1.021

	Satgaon
	1.029 ± 0.0008abc
	1.032
	1.025

	Chandmari
	1.028± 0.0009abcdefg
	1.033
	1.024

	Panikhaiti
	1.030 ± 0.0009ab
	1.033
	1.026

	Nine Mile
	1.025 ± 0.0013hi
	1.030
	1.020

	Six Mile
	1.025 ± 0.0015hi
	1.031
	1.021

	Kalapani
	1.027 ± 0.0004cdefgh
	1.029
	1.025

	Noonmati
	1.026 ± 0.0003fghi
	1.027
	1.024


Means in a column bearing same superscript do not differ significantly (P < 0.01)
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3.5 Milk Fat
Fat content of milk is one of the most important parameters for evaluation of milk quality and price of milk is usually based on its fat percentage. The values of fat percentage of milk samples obtained from different locations in and around Guwahati city are presented in table 4. The maximum and minimum values of fat percentage recorded were and 3.55 ± 0.065 and 1.57 ± 0.201 from Paltan bazar and Chandmari, respectively (Fig.4.). According to European Union Quality Standard for unprocessed whole milk, fat content should not be less than 3.5% (Tamime, 2009). The standard for fat content of whole cow milk is a minimum of 3.25% as per USPHS, (1993). But in the present investigation most of the samples failed to maintain the minimum standard for fat. This points out the extent to which skimming/ watering of the milk marketed in Guwahati city is being malpracticed. Fat of raw milk samples ranged from 1.81 to 2.43% (Khan et al., 2005) which is similar to the present findings which might be due to milk obtained after 4-5 lactations or failure in collection of last stripping after milking. Analysis of variance of fat percentage of milk recorded in different locations showed high significant (P<0.01) differences. This variation could be due to difference in breed, feeding and management practices (O’Connor, 1995) or might be due to variability within a breed (Gemechuet al., 2015) which have important effect on milk composition and quality. 
Table 4.FAT PERCENTAGE OF RAW MILK SAMPLES COLLECTED FROM
DIFFERENT LOCATIONS 
	Location
	Fat (%)

	
	Mean ± SE
	Maximum
	Minimum

	Zoo Road Tiniali
	1.86 ± 0.27ghi
	3.3
	1.0

	Bamunimaidan
	2.57 ± 0.26cdef
	3.2
	1.0

	Bonda
	2.60 ± 0.34cdef
	4.2
	1.0

	Maligaon
	3.23 ± 0.17abc
	3.8
	2.4

	Panjabari
	3.06 ± 0.27abcd
	4.0
	2.0

	Eight Mile
	3.36 ± 0.07ab
	3.8
	2.5

	Basistha
	2.71 ± 0.15bcdef
	3.5
	2.1

	Hatigaon
	1.77 ± 0.07hi
	2.0
	1.5

	Jalukbari
	3.01 ± 0.12abcde
	3.5
	2.5

	Jonali
	1.74 ± 0.20hi
	2.6
	1.0

	Jorabat
	3.14 ± 0.32abcd
	4.3
	1.6

	Khanapara
	2.32 ± 0.30efgh
	3.4
	1.0

	Kahilipara
	1.82 ± 0.37ghi
	3.4
	1.0

	Mathghoria
	2.14 ± 0.11fghi
	2.8
	1.8

	Ganeshguri
	2.47 ± 0.25defg
	3.2
	1.0

	PaltanBazar
	3.55 ± 0.07a
	3.8
	3.2

	Ulubari
	3.54 ± 0.20a
	4.0
	2.2

	Bhetapara
	1.76 ± 0.31hi
	3.8
	1.0

	Satgaon
	2.49 ± 0.10defg
	2.0
	2.8

	Chandmari
	1.57 ± 0.20i
	2.7
	1.0

	Panikhaiti
	2.94 ± 0.23abcde
	4.0
	2.0

	Nine Mile
	2.24 ± 0.45fghi
	4.2
	1.0

	Six Mile
	3.07 ± 0.42abcd
	4.6
	1.3

	Kalapani
	2.97 ± 0.17abcde
	3.8
	2.4

	Noonmati
	2.82 ± 0.18bcdef
	3.8
	2.1


Means in a column bearing same superscript do not differ significantly (P<0.01)
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3.6 Solids- not- fat (SNF)
Result of SNF% of raw milk samples obtained from different locations in and around Guwahati city are presented in table 5. Analysis of variance of SNF percentage of milk samples recorded in different locations showed high significant (P<0.01) differences. Except for Jalukbari, Paltan bazar and Panikhaiti, the mean values of SNF percentage of milk from 22 different locations in and around Guwahati city (Fig.5.) were recorded to be not fulfilling the minimum legal standard for SNF content of 8.25% for whole cow milk as per FDA, (2010). The average SNF contents of raw milk samples obtained in the present investigation was in the range of 6.634 to 8.350 which was less than the findings of Billeet al. (2009), Janstovaet al. (2010) and Fikrinehet al. (2012) who reported SNF values of 8.7, 8.96 and 9.10%, respectively. The result of the present investigation also corroborates with the finding of Ali et al. (2012) where raw cow milk samples from street vendors had an average SNF of 6.9%. Farazet al. (2013) recorded quite lower level of SNF content than the findings of the present study. Goswamiet al. (1999) observed 8.61 and 8.48% SNF in the milk of Jersey×Local and Holstein Friesian×Local cows, respectively. Unlike fat%, the difference in SNF% of milk of different locations in the present study could not be attributed to different genetic makeup of different breeds of animals Hussainet al. (2011). It could be due to difference in the feeding practices, season, milking method and lactation period exert (Sumanet al., 1998).






Table 5.SNF PERCENTAGE OF RAW MILK SAMPLES COLLECTED FROM 
DIFFERENT LOCATIONS 
	Location
	Solids-not-fat (%)

	
	Mean ± SE
	Maximum
	Minimum

	Zoo Road Tiniali
	7.389 ± 0.16efgh
	7.915
	6.680

	Bamunimaidan
	7.499 ± 0.15cdefg
	7.865
	6.805

	Bonda
	8.035 ± 0.20abcde
	8.625
	6.965

	Maligaon
	8.004 ± 0.10abcde
	8.525
	7.615

	Panjabari
	6.878 ± 0.17ghi
	7.565
	6.185

	Eight Mile
	7.348 ± 0.21efghi
	7.865
	6.000

	Basistha
	7.558 ± 0.17bcdefg
	8.215
	7.015

	Hatigaon
	7.714 ± 0.11abcdef
	8.065
	7.165

	Jalukbari
	8.273 ± 0.19ab
	8.715
	6.965

	Jonali
	7.592 ± 0.25bcdefg
	8.215
	6.285

	Jorabat
	7.111± 0.43fghi
	8.875
	5.725

	Khanapara
	7.013 ± 0.40fghi
	8.615
	5.471

	Kahilipara
	7.504 ± 0.36cdefg
	8.375
	6.280

	Mathghoria
	8.192 ± 0.21abc
	9.165
	7.325

	Ganeshguri
	7.104 ± 0.18fghi
	7.765
	6.265

	Paltan Bazar
	8.350 ± 0.13a
	8.775
	7.715

	Ulubari
	8.067 ± 0.26abcde
	8.775
	6.455

	Bhetapara
	7.734 ± 0.22abcdef
	8.25
	6.275

	Satgaon
	8.137 ± 0.20abcd
	8.665
	7.035

	Chandmari
	7.455 ± 0.29defg
	9.055
	6.215

	Panikhaiti
	8.290 ± 0.21ab
	8.915
	7.365

	Nine Mile
	6.712 ± 0.50hi
	8.605
	4.275

	Six Mile
	6.6 34 ± 0.54i
	8.690
	4.120

	Kalapani
	7.670 ± 0.12abcdef
	8.115
	7.055

	Noonmati
	7.160 ± 0.15fghi
	7.775
	6.485


Means in a column bearing same superscript do not differ significantly (P<0.01)

 (
Fig.
 5 SNF PERCENTAGE
 OF RAW MILK SAMPLES
)


The physical quality parameters of milk—such as titratable acidity, pH, specific gravity, fat content, and solids-not-fat (SNF)—are crucial indicators of its nutritional value and safety. Higher titratable acidity and lower pH suggest microbial spoilage, leading to protein degradation and nutrient loss, as observed in samples from Guwahati with pH values below the acceptable range of 6.6–6.8 (Gemechu et al., 2015; O’Connor, 1995). The study reported acidity values between 0.14–0.20% lactic acid, with levels above 0.18% indicating microbial contamination (Saxena&Rai, 2013). Low specific gravity, noted as low as 1.024 in some samples, is indicative of milk adulteration, often through water dilution, reducing protein and lactose content (Omore et al., 2005; Faraz et al., 2013). Milk fat, a vital source of energy and fat-soluble vitamins (A, D, E, K), ranged from 1.57–3.55%, with many samples falling below the required minimum of 3.25–3.5%, pointing to skimming or improper milking (Tamime, 2009; USPHS, 1993). Similarly, SNF content, comprising essential nutrients like proteins, lactose, and minerals, was below the FDA’s standard of 8.25% in 22 out of 25 locations, suggesting dilution or poor animal feeding practices (FDA, 2010; Hussain et al., 2011; Ali et al., 2012; Suman et al., 1998). Though the COB test results were negative in all samples, suggesting acidity below the coagulation threshold, this may not detect early contamination stages (Saxena&Rai, 2013). The consumption of such substandard milk can lead to nutritional deficiencies, particularly in children and pregnant women, increasing the risks of malnutrition and immune suppression (Ali et al., 2012; Tamime, 2009). Additionally, milk contaminated due to low pH or poor storage may harbor pathogens like E. coli or Salmonella, causing foodborne diseases, miscarriage, or even death in vulnerable groups (FAO, 2013; Mogessie, 1990; Faraz et al., 2013). Harmful adulterants such as detergents or urea, sometimes added to mimic physical properties, further pose risks including kidney damage and gastrointestinal distress (Ramya et al., 2015; Bilkis et al., 2013). Continued exposure to such milk erodes consumer trust and affects dairy consumption and farmer income (Omore et al., 2005; FAO, 2013). Thus, the failure of most samples in this study to meet legal physical quality standards reflects a serious public health concern, necessitating urgent intervention to ensure food safety and nutritional adequacy (PFA, 1976; FAO, 1999; FDA, 2010).

Conclusion
Based on the findings of the present investigation, it can be concluded that the physical quality of the raw milk samples was generally below permissible limits, indicating substandard and potentially unsafe milk for human consumption. Most of the samples failed to comply with established legislative standards regarding parameters such as pH, specific gravity, fat content, and solids-not-fat (SNF), suggesting widespread quality issues and raising serious public health concerns. The consumption of such low-quality milk poses risks including nutrient deficiencies, exposure to adulterants, and potential transmission of foodborne pathogens. Therefore, immediate and coordinated actions are recommended. These include: stricter regulatory enforcement by food safety authorities, regular quality monitoring at the point of sale, public awareness campaigns on the dangers of consuming substandard milk, and investment in cold chain infrastructure to minimize microbial contamination. Ensuring adherence to national milk quality standards is essential to safeguard consumer health and strengthen confidence in the dairy supply chain.
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