                                                   Chapter-1
                                Introduction       
             Bangladesh is an Agro-based country. Most of the people can earn their daily income from agriculture and livestock sector. 'Dairy' is a major part of livestock. 'Milk' is the idle food for all people which comes from milch cow.
           Milk may be defined as the whole, fresh, clean, lacteal secretion obtained by the complete milking of one or more healthy milch animals. Excluding that obtained within 15 days before or 5 days after calving or such periods as may be necessary to render the milk practically colostrums-free, and containing the minimum  prescribed percentages of milk fat and milk-solids-not-fat, (Sukumar De, 2000).
           Milk is a white opaque fluid in which fat is present on as emulsion, protein and some mineral matters in colloidal suspension and lactose together with some minerals and soluble proteins in true solution.

         The term 'market milk' refers to fluid whole milk that is sold to individuals usually for direct consumption. It excludes milk consumed on the farm and that used for the manufacture of dairy products (Sukumar De. 2000) Example of other products that are processed and distributed by the market milk indirectly are skim milk, chocolate milk, remade milk, reconstituted milk, evaporated milk, condensed milk and various fermented milks. For the most part, these products are pasteurized when sold. According to the (PFA Rules, 1976), market milk should contain at least 4.0% fat in Chandigarh; Haryana and Punjab, 3.5% fat in other locality. According to the Standard of BSTI market milk should contains at least 3.5% fat and 8.0% SNF.
         Generally better quality milk should be selected for the processing of market milk. High quality market milk should contain no pathogenic bacteria and harmful or toxic substances, free form extraneous material like formalin, hydrogen peroxide, boric acid and borax, bicarbonates, water, cane sugar, starch and also from powder milk.
          A small amount of water in milk is hydrated to lactose and also found in the proteins. Water from the largest fraction of milk and ranges from 80 to 90% depending upon the species and breed. Water serves as a carrier for all the constituents of milk.
        Commercially fat is the important constituents of milk. It is also the most variable fraction in milk. The average percentage of milk of Holestein friesian is 3.5%. Sindhi 4.9% Sahiwal 4.5% (IDRI annual report, 1948)

         Milk protein percentage ranges from 3.3-3.42% in milk. Milk proteins contain all essential amino acids in adequate amounts and in balanced protein. They are particularly rich in lysine and valine, which is poor in the cereal protein. Cow milk proteins possess high digestibility, biological value, and growth promoting value. They are about equal to human milk protein in infant nutrition.

          Beside proteins, milk contain non-protein nitrogenous substances like amino acids, creatine, urea, uric acid, creatinine and hipuric acid. The non-protein nitrogen constitutes about 5% of the total nitrogen in milk.
         Minerals constitute less than 1% in milk. Milk is the important source of calcium, phosphorus and very small quantity of iron, copper, lithium barium, strontium and silica. In normal milk chloride and lactose ratio remains fairly constant.

         Enzymes found in the milk include lipase, alkaline phosphates, acid phosphates, xanthenes oxidase, peroxidase, protease, amylase, catalase and lactase. Milk is a fairly good source of vitamins such as thiamine and riboflavin. It also contains other B-vitamins. Milk is a food provides particularly all the ingredients necessary to promote and maintain life except vitamin C.

        In almost all developed dairying countries production of milk in confined to rural areas which demand is mostly urban in nature (S.De. 2000).The market milk industries of our country also have been collecting milk from rural areas in some cases from remotest areas. So in some case milk is lost its commercial life before reaching to the milk chilling or processing plant from the remotest rural areas. As we know the commercial life of milk are ranges from 4.5 to 6 hours in our country depending upon hygienic quality of milk and environmental temperature.            
       The natural preservatives of milk are lactoperoxidase, thiocyanate and hydrogen peroxide (FAO. 1999). In order to prevent the lost of commercial life sometimes preservatives is used in raw milk in different areas of Bangladesh. Generally Hydrogen peroxide, banana leaves, water hyacinth formalin, LP-system, carbonates and bicarbonates,boric acid and borax etc are used. Some of them are very harmful for human health.
        In some cases farmers of middlemen try to adulterate milk. The reasons for this malpractice are obvious. The most common adulteration is to add water to milk but more sophisticated adulteration are practiced as eg-adding starch or flour, cane sugar, low priced powder milk, vegetable oil etc. to increase total solids (FAO,1984).

        The sources of liquid milk in Chittagong metropolitan areas are brand market milk, raw non brand milk and vender supply collected from remotest rural areas. Hence the present study was undertaken to assess the routine examination, added preservatives and adulteration quality of liquid milk in Chittagong metropolitan 
               Objectives of the study
                The present study was undertaken to asses:

  1. The chemical quality of Farm, Brand and Vender milk.

  2. The added preservatives of Farm, Brand and Vendor milk.


3. The adulteration of Farm, Brand and Vendor milk.

                                                         Chapter-2                
 Review of literature                  
           Islam et al (2002) worked on the physical parameters of milk. He reported that milk sample collected from the university dairy fram had normal color (yellowish white) Milk samples collected showed 80% yellowish white in color and the 20% of the milk samples had whitish color.

          Eckles et. al. (1951) reported that the color of milk depends upon the breed, the amount of the fat and solid present, and in most cases the nature of feed consumed by cow.

         Islam et.al (2002) reported that all the samples collected from three different sources had normal favor. This might have been due to proper attention taken by the farmers in order to make hygienic measure during milking. Furthermore they might have not allowed eating some sorts of odd flavored fed prior to milking them.

         Dudek (1965) conducted a study on 1.820 swiss Brown cows, the effects of environment and genetic factor on the persistency of milk yield and butterfat content were assessed, using paternal half-sibs and taking groups from the mountain and valley regions. Whole and part lactation persistency indices were calculated separately for milk yield and butter fat content form the average values for each month. Part lactation persistency indices for milk yield were found to be affected by most of calving pregnancy, lactation number and environment but not by age at 1st calving or the milk yield of butter fat content for 300 recorded days. No correlation could be found between any of the factors studied and the persistency of the daily butterfat content. A negative correlation between persistency of milk yield and daily butterfat content was found for the last third of lactation. Heritability values were h2.=0.15 for the persistency of milk production and h2=0.43 for the persistency of butter fat content.
          Rahman (1995) reported that the specific gravity of milk in Manikgonj Chilling Centre, Tangial Chilling Centre, Takerhat Pasteurization Plant and Banghabarighat Dairy Plant were 1.025+0.025+0.001, 1.023+0.001 respectively.

        Islam et al (1984) reported that the specific gravity of milk obtained from Bangladesh Agricultural Universtiy (BAU) Dairy Farm and local market were 10.31 and 1.026 respectively. Lower specific gravity indicates that the milk was adulterated with water. Milk fat has some influence on the specific gravity of milk. As the higher fat content of milk, The lower will be the specific gravity. Judkins and keener (1960) reported that the normal acidity of market milk may range from 0.08 to 0.23 percent.
         Judkins and keener (1960) reported that the average fat % of milk sample was 2.5 or 0.8% Rahman (1950) observed that the average fat % of milk sample collected from baghabarighat Dairy plant was 4.28+0.028. Talukder (1989) reported that the indigenous dairy cow's milk of Trishal thana of Mymenshingh Disrict contained 4.72% fat.

        Islam et al (1984) also reported that lower SNF% in local market milk than that of the milk from BAU Dairy farm, Mymenshingh. Rahman (1995) Observed that the average SNF content of milk collected form pasteurization plant and Baghabarighat Dairy plant were 6.67%,7.20%, 7.04% and 7.96% respectively. Accordingly to the USA public Health services (1965) and Itzero (1960) reported that milk contains minimum 8.5% solid-not-fat Islam et al(1984) found lower solids (8.55-12.00) in milk from local ma
                                      Chapter-3
                    Materials & Methods              
             The following experiment was conducted at the Dairy science Laboratory under the Department of Dairy and Poultry Science, Chittagong Veterinary and Animal Sciences University. During the period from 01.01.12 to 28.02.12.

Collection of samples:

Three types of samples namely as Farm milk, Branded market milk, and vender milk were collected from different Dairy farms, Departmental stores and households or different points of the city respectively.
Number of Sample:

A total of 10 Dairy farm milk samples 5 brand milk and 20 vender milk samples were collected for this study.

Procedure of Sampling:

From various farms the morning and the evening milk were collected after completing milking. Milks were properly mixed with the dipper and stirrer and then samples were collected.


For Brand milk, the samples were collected from the different departmental stores of the Chittagong metropolitan area. The five recognized brand such as pran, Arong, Aftab, RD, Milk Vita, were collected on the basis of batch number /date of production. 

The vender milk was collected from the households or different point of city that were selected previously. The milk samples supplied by the vender were properly mixed and then the samples were collected. Each of the samples was analyzed for three times to get good average. 
Procedure of the various tests:
i) Chemical Quality test of the milk-

The quality test are done in the Dairy science Laboratory under the Department of Dairy and Poultry Science, Chittagong Veterinary and Animal Sciences University by the following procedure-
Specific gravity by using quevenne lactometer as described in Standard Methods for Examination of Dairy Products. American Public Health Association 1984.

Fat percentage was determined by Gerber method according to the procedure of as described in milk and milk products testing procedures co-operative dairy organization and extension program (Phase-ii), Bangladesh (1984).

Total solids, solid not fat, protein percentage were estimated by using simple calculation method in Standard Methods for Examination of Dairy Products. American Public Health Association 1984.

protein percentage was estimated formal titration method (pyne, 1932).
ii) The chemical test for added preservatives of milk-
Formalin, hydrogen per oxide, boric acid and borax, bi-carbonate detection tests were done by the procedure was given in Standard Methods of Dairy Products. American Public Health Association 1984.

iii) The chemical test for Adulteration quality in milk-
Water, cane sugar, starch, powder milk detection tests procedure was given in Standard Methods of Dairy Products. American Public Health Association 1984.

                                            Chapter-4        
                        Result & Discussion                   
4.1 Farm milk
Table: 01: Chemical quality of Farm milk.
	Dairy

Farm No
	Specific

gravity
	Fat%
	SNF%


	TS%
	Protein%

	1
	1.025
	3.4
	8.8
	12.0
	2.20

	2
	1.026
	3.2
	7.9
	11.8
	1.80

	3
	1.026
	3.2
	7.4
	10.00
	2.00

	4
	1.030
	3.5
	7.8
	11.04
	1.70

	5
	1.026
	4.9
	9.0
	14.20
	1.80

	6
	1.027
	3.8
	8.6
	12.05
	2.10

	7
	1.023
	4.5
	6.4
	10.73
	1.70

	8
	1.023
	3.9
	7.28
	10.88
	2.01

	9
	1.028
	3.9
	9.10
	13.01
	2.60

	10
	1.032
	3.5
	8.55
	12.05
	2.40

	Average
	1.026
	3.78
	8.08
	11.77
	2.30


Table 1: Shows that,

Specific gravity:  

              The average specific gravity of farm milk was 1.026 but it ranges from 1.023-1.032. The specific gravity of cow’s milk should be 1.026-1.034(S.K. de, 2000).It was within the range of specific gravity of milk. So partially it can be said that in most of the cases farm milk were not adulterated with water.

Butter fat:  

            The average Fat% of farm milk was 3.78 but it ranges from 3.2-4.9. Fat% of cow’s milk should be 4.5 to 4.9 (S.K.de, 2000). It was lower than the normal value. So it can be said that most of the farm milk contained lower fat.
Solids not fat: 

             The average SNF% of farm milk was 8.08 but it ranges from 6.4-9.10. SNF% of cow’s milk should be 8.5 to above (S.K de, 2000) It was lower than the normal value. It might be due to lower protein contain in milk.
Total Solids:

The average TS% of farm milk was 11.77 but it ranges from 10.0-14.20. The TS% of cow's milk should be 12 to above (S.K. de, 2000). It was lower than the normal value. So lowered value of TS in milk might be due to lack of protein content in milk.

Protein:


The average protein% of farm milk was 2.30 but it ranges from 1.7-2.6. The protein% of cow's milk should be 3.3 to 3.42 (S.K de, 2000). It was lower than the normal value. In Bangladesh protein content in milk is usually lower because of feeding problem of the cows.
           Table-02: Added Preservatives quality of Farm milk:

	Dairy Farm No
	Formalin
	Hydrogen per-oxide
	Boric Acid & Borax
	Bicarbonate

	1
	-ve
	-ve
	-ve
	-ve

	2
	-ve
	-ve
	-ve
	-ve

	3
	-ve
	-ve
	-ve
	-ve

	4
	-ve
	-ve
	-ve
	-ve

	5
	-ve
	-ve
	-ve
	-ve

	6
	-ve
	-ve
	-ve
	-ve

	7
	-ve
	-ve
	-ve
	-ve

	8
	-ve
	-ve
	-ve
	-ve

	9
	-ve
	-ve
	-ve
	-ve

	10
	-ve
	-ve
	-ve
	-ve


Table- 2: Shows that,

Formalin: 
          Formalin was not detected in any sample of farm milk.
Hydrogen peroxide:

Hydrogen peroxide was not detected in any sample of farm milk.

Boric acid & borax:


Boric acid & borax was not detected in any sample of farm milk.

Bicarbonate:

          Bicarbonate was not detected in any sample of farm milk.

Table-03: Adulteration quality of Farm milk:
	Dairy Farm No
	Water
	Cane Suger
	Starch
	 Powder Milk

	1
	-ve
	-ve
	-ve
	-ve

	2
	+ve
	-ve
	-ve
	-ve

	3
	+ve
	-ve
	-ve
	-ve

	4
	-ve
	-ve
	-ve
	-ve

	5
	-ve
	-ve
	-ve
	-ve

	6
	-ve
	-ve
	-ve
	-ve

	7
	-ve
	-ve
	-ve
	-ve

	8
	-ve
	-ve
	-ve
	-ve

	9
	-ve
	-ve
	-ve
	-ve

	10
	-ve
	-ve
	-ve
	-ve


Table-3: Shows that,
Water:


Out of 10 samples water was detected in 2 samples that is about 20% of the farm milk contained water.                                                                              
Cane Sugar:


Cane sugar was not detected in any sample of farm milk.

Starch:

Starch was not detected in any sample of farm milk.
Powder milk:


Powder milk was not detected in any sample of farm mil
4.2 Brand milk:
                    Table: 4: Chemical quality of brand milk.

	Brand name 
	                    Chemical quality of Brand milk

	
	Specific gravity 
	Fat% 
	SNF% 
	TS%
	Protein%

	Pran
	1.030
	2.6
	7.85
	10.45
	3.1

	Aarong 
	1.029
	2.3
	7.96
	10.26
	3.25

	Aftab
	1.026
	2.7
	6.96
	9.66
	3.0

	Milk vita
	1.031
	3.0
	8.25
	11.25
	3.35

	RD Milk
	1.030
	2.2
	8.15
	10.35
	3.2

	Average
	1.029
	2.56
	7.83
	10.39
	3.18


Table 4: Shows that,
Specific gravity:
           The average specific gravity of brand of brand milk was 1.029 but it ranges from 1.026-1.031. The specific gravity of cow's milk should be 1.026 to 1.034 (S.K. de, 2000). So it was within the range.
Butter fat:


The average fat% of band milk was 2.56 but it ranges from 2.2-3.0. The fat% of cow's milk should be 4.5 to 4.59 (S.K. de, 2000). According to the 

Standard of BSTI, market milk should contain at least 3.5% butter fat. So it was 
much lower than the standard, The highest fat content was content was detected in Milk Vita (3.0%) and lowest in RD milk (2.2%).
Solid -not- fat:


The average SNF% of Brand milk was 7.83 but it ranges from 6.96-8.15. According to the standard of BSTI, Market milk should contain at least 8.5% SNF but table- 4 shows that only milk vita and RD milk maintained the standard of SNF. 
Total Solids:


According to the standard of BSTI, Market milk should contain at least 11.5% TS. But no brand milk available in the market contained the recommended level of TS.

Protein:


The average protein % of Brand milk was 3.18 but it ranges from 3.0 to 3.35. The protein % of cow's milk should be 3.3 to 3.42. The protein % of Branded milk is somewhat lower than standard value. 
              Table-5: Added preservatives quality of brand milk:

	Brand Name
	                           Name of The Test

	
	Formalin
	Hydrogen peroxide 
	Boric Acid and borax
	Bi- Carbonate

	Pran
	-ve
	-ve
	-ve
	-ve

	Aarong 
	-ve
	-ve
	-ve
	-ve

	Aftab
	-ve
	-ve
	-ve
	-ve

	Milk vita
	-ve
	-ve
	-ve
	-ve

	RD Milk
	-ve
	-ve
	-ve
	-ve


   Table-5, Shows that,

Formalin:


Formalin was not detected in any sample of brand milk.

Hydrogen peroxide:

Hydrogen peroxide was not detected in any sample of brand milk.

Boric acid & borax:


Boric acid & borax was not detected in any sample of brand milk.
Bicarbonates:

Bicarbonates were not detected in any sample of brand milk.

                    Table-6: Adulteration quality of brand milk:

	Brand Name
	                          Name of The Test

	
	Water
	Cane Sugar
	        Starch

	Pran
	-ve
	-ve
	-ve

	Aarong
	-ve
	-ve
	-ve

	Aftab
	-ve
	-ve
	-ve

	Milk vita
	-ve
	-ve
	-ve

	RD Milk
	-ve
	-ve
	-ve


Table-6, Shows that,

Water:

Water was not detected in any sample of brand milk.

Cane sugar:


Cane sugar was not detected in any sample of brand milk.

Starch:


         Starch was not detected in any sample of brand milk.
4.3 Vendor milk
                  Table: 7: Chemical quality of Vendor Milk.

	Vender no
	Specific gravity
	Fat%
	SNF%
	TS%
	Protein%

	1
	1.020
	3.0
	7.34
	8.8
	2.4

	2
	1.009
	2.6
	6.8
	9.5
	2.1

	3
	1.020
	2.4
	6.9
	9.0
	1.5

	4
	1.023
	2.4
	7.5
	9.6
	1.9

	5
	1.022
	3.2
	7.9
	8.5
	2.0

	6
	1.023
	3.5
	6.8
	10.0
	2.3

	7
	1.022
	4.0
	6.9
	8.4
	1.8

	8
	1.029
	2.5
	7.4
	10.5
	2.0

	9
	1.014
	2.4
	7.0
	9.5
	1.6

	10
	1.024
	3.0
	7.6
	9.9
	1.4

	11
	1.027
	3.4
	6.25
	12.0
	3.2

	12
	1.022
	2.6
	6.57
	9.2
	1.9

	13
	1.021
	3.2
	7.1
	8.4
	1.7

	14
	1.024
	3.9
	7.4
	11.0
	2.4

	15
	1.030
	3.7
	6.4
	11.4
	3.4

	16
	1.012
	2.9
	6.3
	8.4
	2.0

	17
	1.021
	3.6
	7.9
	9.7
	2.4

	18
	1.024
	4.2
	7.0
	8.5
	2.2

	19
	1.030
	3.8
	8.0
	12.5
	3.4

	20
	1.024
	4.3
	6.8
	8.6
	1.8

	Average
	1.0220
	3.28
	7.09
	9.67
	2.17


Table-7 Shows that,
Specific gravity:


The average specific gravity of vender milk was 1.0220 but it ranges from 1.009 to 1.030 .The specific gravity of cow's milk should be 1.026 to 1.034 (S.K de, 2000). But the finding of my experiment was lower than the normal value. So partially it can be said that most of vendor milk were adulterated with water.
Butter fat:


The average fat % of vender milk was 3.28 but it ranges from 2.4 to 4.3%. The fat% of cow's milk should be 4.5 to 4.59% (S.K De, 2000). It was lower than the normal value. So partially it can be said that most of the vendor milk were adulterated with water.

Solid-not-fat:


The average SNF% of vendor milk was 7.09 but it ranges from 6.25 to 8.00. The SNF% of cow's milk should be 8.5 to above (S.K. De, 2000). It was lower than the normal value. So partially it can be said that most of the vendor milk were adulterated with water.
Total Solids:


The average TS% of vender milk was 9.67 but it ranges from 8.4 to 12.5. The TS% of cow's milk should be 12 to above (S.K De, 2000). It was lower than the normal value. So partially it can be said that most of the vender milk were adulterated with water.

               Table: 08: Added preservatives quality Vendor Milk:
	Vender No
	Formalin
	Hydrogen
	Boric Acid & Borax
	Bicarbonate

	1
	-ve
	-ve
	-ve
	-ve

	2
	-ve
	-ve
	-ve
	-ve

	3
	-ve
	-ve
	-ve
	-ve

	4
	-ve
	-ve
	-ve
	-ve

	5
	+ve
	-ve
	-ve
	-ve

	6
	-ve
	-ve
	-ve
	-ve

	7
	-ve
	-ve
	-ve
	-ve

	8
	-ve
	-ve
	-ve
	-ve

	9
	-ve
	-ve
	-ve
	-ve

	10
	-ve
	-ve
	-ve
	-ve

	11
	-ve
	-ve
	-ve
	-ve

	12
	-ve
	-ve
	-ve
	-ve

	13
	-ve
	-ve
	-ve
	-ve

	14
	-ve
	-ve
	-ve
	-ve

	15
	-ve
	-ve
	-ve
	-ve

	16
	-ve
	-ve
	-ve
	-ve

	17
	+ve
	-ve
	-ve
	-ve

	18
	-ve
	-ve
	-ve
	-ve

	19
	-ve
	-ve
	-ve
	-ve

	20
	-ve
	-ve
	-ve
	-ve


Table 8: Shows that,

Formalin:


Out of 20 samples, formalin was detected in 2 samples; that is 10% of the vender milk contain formalin. Formalin is very dangerous for human health.

Hydrogen peroxide:

Hydrogen peroxide was not detected in any sample of vendor milk.

Boric acid & borax:

Boric acid & borax was not detected in any sample of vendor milk.

Bicarbonates:

Bicarbonates were not detected in any sample of vendor milk.

           Table: 09: Chemical Test of Adulteration quality of Vendor milk
	Vender No
	Water
	Cane Sugar 
	Starch
	Powder Milk

	1
	+ve
	-ve
	-ve
	-ve

	2
	+ve
	-ve
	-ve
	-ve

	3
	+ve
	-ve
	-ve
	-ve

	4
	-ve
	-ve
	-ve
	-ve

	5
	+ve
	-ve
	-ve
	-ve

	6
	+ve
	-ve
	-ve
	-ve

	7
	+ve
	-ve
	-ve
	-ve

	8
	+ve
	-ve
	-ve
	-ve

	9
	-ve
	-ve
	-ve
	-ve

	10
	-ve
	-ve
	-ve
	-ve

	11
	-ve
	-ve
	-ve
	-ve

	12
	+ve
	-ve
	-ve
	-ve

	13
	+ve
	-ve
	-ve
	-ve

	14
	-ve
	-ve
	-ve
	-ve

	15
	-ve
	-ve
	-ve
	-ve

	16
	+ve
	-ve
	-ve
	-ve

	17
	+ve
	-ve
	-ve
	-ve

	18
	+ve
	-ve
	-ve
	-ve

	19
	-ve
	-ve
	-ve
	-ve

	20
	+ve
	-ve
	-ve
	-ve


Table-09: Show that,

Added Water:


Out of 20 samples water were detected in 13 samples that is about 65% of the vendor milk contain added water.

Cane Sugar:
         Cane Sugar was not detected in any sample of vender of milk.

Starch:

          Starch was not detected in any sample2 of vender milk.

Powder milk:
           Powder milk was not detected in any samples of vender milk.

                                                   Chapter-5                                                                
                                 Conclusion
From that experiment it is clearly understand that the vendor milk is inferior compare to farm and brand milk, Moreover vendor milk contains the dangerous preservatives formalin in many cases. Farm milk is better than ever brand milk. It is unfortunate that no brand milk company maintaining the standard of BSTI.
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Appendix
Chemical Analysis of Milk:

A. Determination of fat in Milk: The fat percentages of the milk sample were determined by Gerber fat Test Method.
Principle of method :                                                                                                                                                         Since the fat in milk exists in the form of numerous small  globules surrounded by a stabilizing membrane of protein, etc, matter, it is necessaryto destroy this membrane and separate the fat in a single layer in order that is may be measured volumetrically. In the Gerber method this is achieved by treating the milk with a certain amount of sulphuric acid of known   specific gravity and a small amount of amyl alcohol. The mixture is then centrifuged a special type of Gerber tube and the volume of separated fat then read on a graduated part of the tube at a fixed temperature.
a.   Reagents:       
Sulphuric Acid

Amyl alcohol

b. Apparatus:
1. Standard Gerber butyrometer for testing milk.

2. Standard rubber stopper or lock-stopper.

3. Standard pipette to deliver 11ml of milk.

4. Standard pipette or automatic measure to deliver 10ml of sulphuric acid

5. Standard pipette or automatic measure to deliver 1ml of amyl alcohol.

6. Shaking stand or butyrometer.

7. Centrifuge- working speed approximately 11.00 r.p.m.diamters 18 to 20 inches.
8. Water bath for butyrometers.

9. A thermometer as specified under schedule marks.
c. Method:
1.  Addition of acid of butyrometer:
 10ml of the sulphuric acid into the butyrometer by means of the automatic measure was measured. The neck of the butyrometer  was not wet with acid.
2.  Mixing of sample:
The milk was mixed thoroughly without showing vigorously.

`3.  Measurement of sample:
11m, of milk was pipetted at a temperature of approximately 20˚ C into the   

butyrometer, using the standard pipette. During the delivering the milk, the pipette 
was hold with the jet in the neck of the butyrometer. When the meniscus came to 
rest, we were to wait 3 seconds. Then we were to storke the jet against the base of 
the neck of the butyrometer kept away to be wet.
4.  Addition of amyl alcohol:
Iml of amyl alcohol was measured into the1 butyrometer by means of the standard 

alcohol pipette. The neck of the butyrometer was wet with alcohol.
5.  Insertion of stopper:

The neck of the butyrometer was closed firmly with a stopper 
without disturbing the contents.
 6.  Mixing of the contents:
The butyrometer was shalud in a protected stand untill the content are thoroughly 
mixed and no white particles could be seen. It was inverted once or twice during 
the process.
7.  Centrifuging:
The butyrometer was mixed immediately after mixing. The butyrometers were 
placed symmetrically when the centrifuge had allained a speed of approximately 
11.00 p.m. continued spinning for a further 4 minutes at that speed.
8.  Temperature adjustment:


The butyrometers were removed from the centifuge. The stopper were adjusted to  

bring the fat column on the scale. The butyrometer were placed keeping the 

stopper downwards, in the water level was maintained above the top of the fat 
column in the butyrometer.

9.  Reading of percentage of fat:
Before taking a reading, the position of the fat columns were adjusted to bring the 

lower end of the fat column on a main graduation mark., the scale readings were 
noted corresponding to the lowest point of    held with the graduated protein 
vertical and dept the point read level with the eye.
 10. Checking of reading:
The butyrometers were replaced in the water bath for another 3 minutes and then 

took a check reading of percentage of fat as rapidly as possible after removal from 
the bath.
Determination of SNF, TS and water percent of milk sipmplep-



Solids not fat%= 0.25L +0.2F



Total solids% = 0.25L +1.2 F



Water %
= 100- total solids.


Where 



L=  
Corrected quevenne lactometer reading



F=
Fat percentage of the milk by gerber method.

B. Estimation of protein in milk by formal titration method:
Materials:

1.  250 ml conical flask.

2.  Burrete set.
3.  Pipette (10ml & 1ml)

Reagents:

1.  Neutral saturated potassiun oxalate solution.

2.  Neutral formaldehyde solution.

3.  0.1 N, NaOH.

4.  0.5%-1% penopthalien solution/ indicator.

Procedure:

1.10 ml of milk was taken in a 250 ml conical flask and add 2.3 drops of 

phenoptheline  indicator & 0.4 ml of neutral saturated. Potassium oxalate solution.

2.  After 2 minutes it is titrated against 0.1 N solution till a faint pink color 

appeared. 
3.  Ten 2 ml of neutral formaldehyde is added & well mixed.

4.  Titration is done against to a faint pink color with 0.1 N NaOH solution 

5.  Volume of 0.1N, NaOH utilized after the addition of formaldehyde is recorded 

and used for further calculation.

Calculation:

Protein content of milk = titrated value × 1.7

Casein content of milk= titrated value × 1.32

C. Detection of Cane sugar: 
1.  2ml of milk was taken in a test tube 

2.  Then 1ml HCL and 0.1 gm of resorcinol were added to the test tube.

3.  Incubate at hot water bath at 60˚ C for 2 minutes.


Red color indicate positive test.
D. Detection of Starch:

1.  2ml of milk sample was taken in test tube.

2.  Few drops of 5% iodine solution added.


Formation of blue color indicates the positive test.

E.  Detection of milk powder:
1.  10 ml of milk was taken in a test tube.
2.  A drop of formalin was added to the test tube.
3.  Then incubate at 60˚ C for 10 minutes.


A peculiar odor indicate positive test.

F. Detection of Formalin:
1.   2ml of milk was taken in a test tube.

2.  A drop of ferric chloride was added on it.
3.  Then it was diluted three times of its volume with water.

4.  Concentrated H2SO4 was run down along the side of the test tube.
wall until a violet color ring was seen.


Formation of Violet color indicates positive test.

G. Detection of  H2O2:
1.5ml of milk was taken in a test tube.

2.A drop of paraphenylene diamine hydrochloride was added on it.

Formation of blue coloration indicates positive test.
H. Detection of Bicarbonate
 

1.5ml of milk was taken in a test tube.

2.A drop of resolic acid was added on it.



Formation of rose red color indicates positive test.



Otherwise brownish yellow color develops.
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