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ABSTRACT

India is the largest producer and consumer of miilkhough milk production has increased substalytiahere
remains a gap between demand and supply of milausecof steep rise in processed dairy productecfion of greedy
and dishonest milk traders has utilized this situato increase milk supply in the market by adaitimg milk. The
common milk adulterants include water, skim milknygler, cane sugar (sucrose), starch, fat, ammonilpalsate, etc. to
increase its volume while maintaining its specdi@avity. Preservatives like hydrogen peroxide, loénacid, salicylic
acid, carbonates, bicarbonates, formalin, caustitasantibiotics are also used to increase sHelfoli adulterated milk.
Other additives like urea, vanaspati are also tséabk it natural. This paper deals with the asayf milk samples from
Kolkata and its suburban areas to find out theséte@nts.
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INTRODUCTION

India is the world’s largest producer and consupfamilk. According to an estimate by DepartmentAsfimal
Husbandry, Dairying & Fisheries, Ministry of Agriture, Government of India, all India milk prodummi was 132.4
million tonnes in 2012-13. Of these West Bengabpiced 4.8 million tonnes amounting to 3.67%. Abtf6 of the total
milk production is used in raw form. Demand for ggesed dairy products has resulted in continuotrgédse in milk
production. Unfortunately increased demand and Igu@tio has resulted in the practice of adulteratby a section of

milk traders.

Milk adulteration is an act of intentionally debagithe quality of food offered for sale either tyn@xture or
substitution of inferior substances or by the reat@f some valuable ingredients [1]. Milk adultésatmay be intentional
to increase the profit or accidental due to unhyigi@and faulty production and handling practicese most common form
of adulteration is intentional addition of water molk which may be polluted with feces, microorgams and harmful
chemicals [2].

Addition of water to increase its volume is the tnm@mmon practice of adulteration in India. Cangasustarch,
fat ammonium sulphate or other reconstituted mdkger is then added to the diluted milk to mainti#ésnviscosity and
specific gravity [3]. Urea added to increase SN arhiten milk results in abnormal physiological ieity in young
children. Sodium chloride and some chemicals lik@rbgen peroxide, carbonates, bicarbonates, fonmediustic soda or
antibiotics may be added as preservative. Hydrggeaxide used to increase lacto-peroxidase actimdly cause gastritis

and inflammation of gastroenterocytes. Carbonatailk may produce gastrointestinal problems inahgdgastric ulcer,
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diarrhoea and electrolytes disturbance. Other t@rsing vomiting, diarrhoea and abdominal painnmédin affects the
optic nerves and cause blindness and is one opdtent carcinogens. Consumption of antibiotic rssin antibiotic
resistance [4-14]. Another type of adulteratioraddition of ice to increase the shelf life. Synithehilk, a low-cost
adulterated milk devoid of essential nutrients dmeed by blending of urea, cooking oil, detergeatstic soda, sugar, salt

and skim milk powder is the third type of adulterat[15].

Recent reports of milk adulteration from differaareas of India warrants the study on detectionashraon

adulterants in different milk samples collectechirgolkata and its suburban areas.

MATERIALS AND METHODS

Collection of Samples

Non-homogenized fresh cow milk samples (N=17) wewlected in pre-sterilized labeled screw cappexsgl
bottles from dairy farms or milk vendors. Pasteenizhomogenized, packed milk samples (N=31) werehaised from
dairy outlets in Kolkata and its suburban areafiényear 2014-2015. Samples were kept in iceboxguransportation to

the laboratory and stored at 4-8°C before analysis.

Detection of Adulterants in Milk

Detection of Ammonium Sulphate

2 ml. of each of the milk sample was taken in & tigse and 0.5 ml of NaOH (2%), 0.5 ml sodium hygodte
(2%) and 0.5 ml phenol (5%) were added to thettdst. The mixture was heated in boiling water Hath20 seconds.
Immediate appearance of a bluish color turning ddap afterward indicates addition of ammonium kate in the milk

sample since pure milk shows salmon pink colouictvigradually changes to bluish after 2 hours [22].
Detection of Benzoic Acid

To about 5 ml of milk sample in a test tube, 3-8pdr of concentrated sulphuric acid and 0.5% ferhioride
solution was added drop by drop and mixed well. @d@wyment of buff colour indicated the presenceeafawic acid in the

milk sample [19].
Detection of Cane Sugar

To about 10 ml milk sample in a test tube, 1 mlaamrated HCI and 0.1 g resorcinol was added aalesh It
was then kept in a boiling water bath for 5 minu@evelopment of red color indicated the presenceaoie sugar in the

milk samples [18].
Detection of Carbonates

To about 5 ml of milk sample in a test tube, 5 ihhlzohol and a few drops of an alcoholic solutafrrosalic
acid (1% wi/v) were added, and then mixed well. Agspace of a rose red color indicated the presehcarbonates in the
milk sample [21].

Detection of Detergent

0.1 ml bromocresol purple solution (0.5%) was adtieds ml of each of the milk samples in a test tube

Appearance of violet color indicated the preserfadetergent in milk [23].
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Detection of Formaldehyde

To about 10 ml sample of milk in a test tube, Scotcentrated sulphuric acid containing traces widehloride
was added slowly along the side of the test tubihabit forms a layer at the bottom. The develophté a violet or blue

colour ring at the junction of the two liquids icdied the presence of formaldehyde in the milk $ai25].
Detection of Glucose

1 ml Barfoed reagent was added in 1 ml of eacthefmilk samples and was heated in a boiling wadth for 3
min and then cooled under tap water for 2 min. Aftet 1 ml phosphomolybdic acid was added to @ arixed well.

Development of deep blue color indicated the preserf glucose in milk [19].
Detection of Hydrogen Peroxide

To about 2 ml of milk in a test tube, 2 drops ob@ution of paraphenylenediamine (2% w/v) was added

Development of a blue color indicated the preseride/drogen peroxide [21].
Detection of Salicylic Acid

5 ml of the milk sample was taken in a test tubé am drops of concentrated sulphuric acid and Oféfic
chloride solution was added drop by drop in thé tidse and the mixture was mixed well. Developnafra violet color

indicated the presence of salicylic acid in thekredmple [19].
Detection of Skimmed Milk Powder (SMP)

Each of the milk sample (5ml) was taken in a tabetand 10 drops of concentrated nitric acid wakeddo it.

Development of orange color in milk was presumebdgositive and the yellow color for negative S\2#)].
Detection of Sodium Chloride

0.1 ml of 5% potassium dichromate and 2 ml of 0.4ilider nitrate solution was added to 2 ml of thikreample.

Appearance of yellow precipitate indicated the pneg of sodium chloride in the sample [19].
Detection of Starch

Three ml well mixed sample of milk was taken ireatttube, heated to boil over flame and then cotdedom

temp. Appearance of blue color after adding twthtee drops of 1% iodine solution indicated presawfcstarch [17].
Detection of Urea

5ml of each of the milk samples was added to aralegolume of 24% trichloroacetic acid (TCA) in orde
precipitate fat and proteins of milk. After filtrah, in 1 ml of the filtrate, 0.5 ml sodium hypoolite (2%), 0.5 ml sodium
hydroxide (2%) and 0.5 ml phenol solution (5%) wadeled and mixed well. A characteristic blue aiidhl green colour

developed in presence of added urea whereas pliceemiained colourless [20].
Detection of Vanaspati

3 ml of milk sample was mixed with 10 drops of hychiloric acid and one teaspoonful of sugar. Devakapt of

red color indicated the presence of vanaspatiemitk sample [16].
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Detection of added water

Presence of added water in milk samples was detedriy putting a drop of milk on a polished slagtsurface.
The drop of pure milk flows slowly leaving a whiteil behind it, whereas milk adulterated with wateill flow

immediately without leaving a mark [16].
RESULTS AND DISCUSSIONS
A total of 48 milk samples were tested in duplisadé&room temperature. The results are summaniz&dble 1.

Table 1: Number of Milk Samples Containing Adulterants

Type of milk
Adulterants Fresh | Pasteurized

(n=31) (n=17)
Ammonium sulphate 19 7
Benzoic acid 3 3
Cane sugar 6 9
Carbonate 21 7
Detergent 3 2
Formaldehyde 0 3
Glucose 0 0
Hydrogen peroxide 3 5
Salicylic acid 0 10
Skimmed milk powder 14 11
Sodium chloride 24 11
Starch 9 0
Urea 14 1
Vanaspati 26 0
Water 20 8

It was found that higher amount of water was preseB4.52% and 47.06% of fresh milk and pasteudrigelk
samples, respectively. In countries like ours whegarcity for potable water is high, there mightdhance of unsafe
contaminated water added to milk. This may causérgenteritis and chemotoxicity to the consumeratéiVwas found to
be the predominant adulterant in milk by other vensk[26 & 27]. Raw milk was found to contain starchne sugar,
ammonium sulphate, skim milk powder to increase l[Htometer reading. Percentage wise positive sdinples are

represented by “Figure 1” and “Figure 2”.
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Figure 1: Percentage of Fresh Milk Samples Containig Adulterants
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Figure 2: Percentage of Pasteurized Milk Samples @taining Adulterants

Of the seventeen fresh milk samples, 29.03% sangietained starch while 19.35% contained cane sugar

Ammonium sulphate was present in 61.29% while skiithk powder in 45.16% of the fresh milk samples.dad glucose
was absent in fresh milk. Pasteurized milk samplese free from starch and glucose. Cane sugar, ammosulphate,
skim milk powder were present in 52.94, 41.18 aAd/% of the pasteurized milk samples. While onlg ¢5.89%)
sample of pasteurized milk was found to be contateuh with urea, fourteen (45.16%) of the samplefsesh milk were
adulterated with this to musk the colour of the lwgants. It may cause renal failure and kidney algen [28].
Formaldehyde was absent but sodium chloride, hyrqmeroxide and carbonates were present in 77.9288% and
67.74% of the fresh milk samples studied. Formafdehsodium chloride, hydrogen peroxide and cartesnaere present
in 17.65, 64.71, 29.41 and 41.18% of the pastedinmaik samples analyzed. Cane sugar, water, fomaaid starch have
also been reported from other studies [29 & 30r@&t causes diarrhea and other disturbances icotba while formalin
is a known carcinogen. Sodium chloride masks thé iater content in milk. It has been reported itk fmy many other
workers [26]. Higher level of sodium chloride indyoaffects acid-base balance of body, kidney prablepeech and
sensory disturbances and even decreased immudityJarbonates and bicarbonates are frequently tesedutralize the
pH and acidity of milk [32]. Presence of hydrogeergxide is in accordance with Singuletial. [33] but in contrast to
Daset al. [34]. Salicylic acid was absent in fresh milk B8.82% of the pasteurized milk were adulterated wliis
chemical. Benzoic acid was present in 17.65% a689%.of pasteurized milk and fresh milk, respectiv8alicylic acid,
Benzoic acid and boric acid are added to milk tweéase its shelf life mostly during summer seasbanithe surrounding
temperature is high. Detergent and vanaspati veenedfin 9.68% and 83.87% of the fresh milk samptadied. However,
11.76% of the pasteurized milk samples were adukdrwith detergent while vanaspati was absenerent is added to

milk that has been diluted with water to give ndlkoamy appearance and enhance its cosmetic rjatuge 36].
CONCLUSIONS

Overall analysis of data shows that out of theéft types of adulterants analyzed, seven typedultieaants viz.
ammonium sulphate, carbonate, sodium chlorideclstarrea, vanaspati and water were present in higéieentage of
fresh milk samples while seven types of adulteratizs benzoic acid, cane sugar, detergent, fornigide, hydrogen
peroxide, salicylic acid and skim milk powder wgnesent in higher number of pasteurized milk sampBlucose was
absent in both categories of milk. No fresh milkngées contained salicylic acid and formalin whitarsh and vanaspati

were absent from pasteurized milk samples. Presgiadulterants in such a high percentage of malkgles is a severe
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public health concern especially to the childrelegpant women and aged persons.
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