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Abstract: Milk is a pale liquid produced by the mammary glands
of mammals. It is the primary source of nutrition for young
mammals before they are able to digest other types of food.
Early-lactation milk contains colostrums, which carries the
mother's antibodies to its young and can reduce the risk of many
diseases. Milk contains many other nutrients and the
carbohydrate lactose. An emulsion is a suspension of droplets of
one liquid into another liquid. Milk is an emulsion of fat in
water. Butter is an emulsion of water in fat.

The solute is known as the dispersed phase and the solvent is
known as the continuous phase. Other examples of emulsions
include margarine, mayonnaise, cream, and salad dressing. A
colloidal solution is when matter exists in a state of division in
between a true solution, which is sugar in water, and a
suspension, which is chalk in water. The characteristics of a
colloid are small particle size, electrical charge, and affinity of
the particles for water molecules. In milk, the whey proteins are
in colloidal solution. This paper detects various types of
adulteration present in milk products.
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I. INTRODUCTION

ilk is very valuable food, readily digested and absorbed.

It consists of nutrients, which are needed for proper
growth and maintenance of body. Milk and milk products
form a significant part of the diet and a substantial amount of
our food expenditures goes on milk and other dairy products.
In Pakistan, milk is transported from the point of production
to consumers and processing plants by middlemen called
"Gawalas".

They don't maintain proper hygienic conditions during this
transport, which leads to increase the total viable bacterial
count. They also adulterate milk to increase their profit
margin by several chemicals like urea, starch, flour, cane
sugar, vegetable oils, detergents etc. Various preservatives
like formalin and some antibiotics are also added in milk to
increase its shelf life.

This addition decreases the nutritive value of milk. These
adulterants, preservatives and drugs in milk cause very serious
health related problems.

What Is Adulteration?

Food is the basic necessity of life. One works hard and earns
to satisfy our hunger and relax (enjoy) later. But at the end of
the day, many of us are not sure of what we eat. We may be
eating a dangerous dye, sawdust, soap stone, industrial starch,

and aluminum foil and so on! Contaminated foods and drinks
are common sources of infection. Often, we invite diseases
rather than good health.

Food adulteration is an act of intentionally debasing the
quality of food offered for sale either by the admixture or
substitution of inferior substances or by the removal of some
valuable ingredient

Food Adulteration takes into account not only the intentional
addition or substitution or abstraction of substances which
adversely affect nature, substances and quality of foods, but
also their incidental contamination during the period of
growth.

Il. MATERIALS AND METHODS
(1) Determination of Added Starch in Ice Cream:

The sample is made free from fat and the starch is precipitated
with alcohol and made free from sugar. The precipitated
starch is subjected to acid hydrolysis. The hydrolysate is freed
from proteins using lead acetate and deleaded with
ammonium oxalate. The reducing sugar is determined by Lane
and Eynon method and multiplied with 0.9 to calculate the
starch content.

Procedure:

Weigh 20 - 50 g of ice cream sample into a 500 ml beaker
depending on the approximate starch content of the sample.
Defat the sample with 5-6 washings with 15- 20 ml portions
of petroleum ether (40-60°C).

Add enough water to make 100 ml, heat to 50-60°C (avoiding
any gelatinisation of starch) and let stand for 1 hour stirring
frequently to ensure complete solution of sugars. Cool and
add equal volume of alcohol, mix, let stand for 1 hour or
more. Centrifuge for 20 minutes at approximately 4000 rpm
so that the precipitate is closely packed at the bottom of the
centrifuge tubes.

Filter the solution using Whatman filter paper No 1. Transfer

the precipitate using 5% alcohol on the filter paper. Wash the
precipitate on the filter paper with successive 50 ml portions
of 50% alcohol and filter until the washings are sugar free.
Transfer the residue to a 500 ml conical flask with about 200
ml water and add 20 ml of conc. HCI of sp. gr. 1.125.

Hydrolyse starch by refluxing in a boiling water bath for 2- 2
% hours. Cool, transfer the hydrolysate to a 250 ml volumetric
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flask, neutralise with Sod hydroxide and make it alkaline
using litmus paper. Make up to volume. Shake thoroughly.
Allow to settle for 20 minutes and filter.

Determine reducing sugars by Lane and Eynon method and
calculate starch content by multiplying total reducing sugars
with 0.9.

(2) Determination Of Protein (Kjeldahl Method) In Ice
Cream:

The protein content is determined from the organic Nitrogen
content by Kjeldahl method. The various nitrogenous
compounds are converted into ammonium sulphate by boiling
with concentrated sulphuric acid. The ammonium sulphate
formed is decomposed with an alkali (NaOH) and the
ammonia liberated is absorbed in excess of standard solution
of acid and then back titrated with standard alkali.

Apparatus:
A Kjeldahl digestion flask - 500 or 800 ml

B. Kjeldahl distillation apparatus, -same digestion flask fitted
with rubber stopper through which passes lower end of
efficient rubber bulb or trap to prevent mechanical carry-over
of NaOH during distillation. C. Conical flask, 250 ml D.
Burette 50 ml.

Reagents:
A. Concentrated Sulphuric acid —sp.gr. 1.84

B. Sodium Hydroxide solution (45%): Dissolve 450 g of
Sodium Hydroxide in 1000 ml water

C. Standard Sulphuric acid solution (0.1 N)
D. Standard Sodium Hydroxide solution (0.1 N)

E. Methyl Red Indicator solution: Dissolve 0.5 g methyl red
in 100 ml of alcohol.

Procedure:

Weigh quickly about 5-8 g of the prepared ice-cream sample
and transfer to a 500 or 800 ml Kjeldahl flask taking care to
see that no portion of the sample clings to the neck of the
flask. Add 0.5g of copper sulphate, 15 g of potassium sulphate
and 40 ml of concentrated sulphuricacid. Add two to three
glass beads. Place the flask in an inclined position on the
stand in the digestion chamber and digest.

Heat the flask gently at low flame until the initial frothing
ceases and the mixture boils steadily at a moderate rate.
During heating rotate the flask several times. Continue heating
for about an hour or more until the colour of the digest is pale
blue.

Cool the digest and add slowly 200 ml of water. Cool, add a
piece of granulated zinc or anti bump granules and carefully
pour down the side of the flask sufficient sodium hydroxide
solution (450g/ litre) to make the contents strongly

alkaline(about 110 ml) before mixing the acid and alkaline
layer. Connect the flask to a distillation apparatus
incorporating an efficient flash head and condenser.

To the condenser fit a delivery tube which dips just below the
surface of the pipetted volume of standard acid contained in a
conical flask receiver. Mix the contents of the digestion flask
and boil until 150 ml have distilled into the receiver. Add 5
drops of methyl red indicator and titrate with 0.1 N sodium
hydroxide solution. Carry out a blank titration.

1 ml of 0.1 N H2SO4 = 0.0014g N.

In case of dairy ice cream / kulfi calculate milk protein as N x
6.38

In case of Frozen,
calculate total protein as N x 6.25
I11. CONCLUSION

Adulterated Milk and milk products are dangerous to any
leaving organism. Knowledge of adulteration of any food is
essential for each and every leaving organism.

REFERENCES

[1]. Bordin, G., CordeiroRaposo, F., De la Calle, B., & Rodriguez, A.
R. (2001).Identification and quantification of major bovine milk
proteins by liquid chromatography. Journal of chromatography A,
928(1), 63-76

[2]. Dubey, P.C. And Gupta, M.P. (1986) Studies on Quality of Rabri.
J. AgricSci Res 28:9-14. Milk Adultration: Methods Of Detection
&Remedial Measures
www.eshancollege.com20www.erpublication.org

[3]. Kumar M., Rao, Y.S And Gupta, M.P. (1981) Chemical Quality
Of Milk Based Sweets Sold In Agra And Mathura Cities. J.
AgricSci Re 23:13-17

[4]. Meisel H (1995) Application of fourth derivative spectroscopy to
quantitation of whey protein and casein in total milk protein.
Milchwissenschaft 50 247-251.

[5]. Reid, J. R., Coolbear T., Ayers J.S., and CoolbearK.P.. (1998).
The action of chymosin on k-casein and its macropeptide: effect of
pH.and analysis of products of secondary hydrolysis, Int. Dairy. J.,
7,559-569,. 1998.

[6]. Meisel, H., &Carstens, J. (1989).
VergleichendeUntersuchungenzurBestimmung des
Molkenprotein-und  Caseinanteils in  Milchproduktenmittels
Casein-Phosphor-Methode, SDS-Elektrophorese und
Polarographie.Milchwissenschaft, 44(5), 271-277.

[7]. Varadaraj, M.C. Mahadev, B.S. And Ahmed, Ashfaq (1983).
Indian Dairyman 35: 301.

[8]. Calvo, M. M. (2002). Influence of fat, heat treatments and species
on milk rennet clotting properties and
glycomacropeptideformation.European  Food Research and
Technology,214(3), 182-185.

[9]. Bector, B.S., Ram, M. And Singhal, O.P. (1998) Rapid Platform
Test for Detection / Determination Of Urea In Milk. Indian Dairy
Man 50: 59-60.

[10]. Varadaraj, M.C. KandNambudripad, V.K.N. (1982). J. Fd. Sc.
Techn. 19: 53.

[11]. Ferreira, . M., & Oliveira, M. B. P. P. (2003). Determination of
Caseinomacropeptide by an RP-HPLC Method and Monitoring of
the Addition of Rennet Whey to Powdered Milk. J. Lig. Chrom.
Relat. Tech., 26(1), 99-107.

www.ijltemas.in

Page 39



[12].

[13].

[14].

[15].

[16].

[17].

[18].

[19].

International Journal of Latest Technology in Engineering, Management & Applied Science (IJLTEMAS)
Volume VIII, Issue VIII, August 2019 | ISSN 2278-2540

Panda, D. And Bindal, M.P (1998 B) Detection Of Adulteration In
Ghee With Animal Body Fats And Vegetable Oils Using
Crystallization Tests Indian Dairyman 50: 13-16

Kumar, R., Singh, D.K. And Chawla, N.K. (1998). Adulteration /
Contamination Of Milk Demystified. Indian Dairyman 50: 25-33
Miralles, B., Bartolomé, B., Amigo, L., & Ramos, M. (2000).
Comparison of three methods to determine the whey protein to
total protein ratio in milk.Journal of dairy science, 83(12), 2759-
2765.

Kumar A., Lal, D., Seth, R. And Sharma, R (2002) Recent Trends
In Detection Of Adulteration In Milk Fat A Review Indian J.
Dairy Sci. 55: 319-330

PFA Act (1954) Prevention of Food Adulteration Act And Rules.
GovtOf India Publication As Amended Upto Date.

Sharma, S. K., Hill, A. R., & Mittal, G. S. (1993). An improved
method to measure glycomacropeptides (GMP) in renneted
milk.Milchwissenschaft,48, 71-73.

Singhal, O. P. (1980). Adulterants
detection.Indian dairyman, 32(10), 771-774.
Ghodekar, D.R., Dudani, A.J AndRanganathan, B (1974). J. Milk
FdTechn 37,199.

and methods for

[20].

[21].
[22].
[23].
[24].

[25].

[26].

[271.

Bitri L., Rolland M.P., Besancon P. (1993). Immunological
Detection of Bovine Caseinomacropeptide in Ovine and Caprine
Dairy Products, Milchwissenschaft, 48, 367—-371.

Subrahmanyam, M. (1981). Market survey of the quality of
butter.Indian dairyman.

Sharma G.S (1991) Quality Of Creamery Buller Marketed In Agra
City M.Sc Thesis Submitted To Agra Univ. Agra.

Sharma M.B. Gupta M.P. (1982) Quality OfMawaBhurfi Sold In
Agra City Asian J. Dairy Res 1: 165-168

Batis, V.K., Garg, S.K., Chander, H. And Ranganathan, B. (1981)
.Indian Dairyman 33,435.

Lechner E., Klostermeyer H. (1981). NachweisEinerVerfalschung
Von MagermilchpulverMitMolkenpulver
(PolarographischeMethode), Milchwissenschaft, 36, 267-270.

DE Souza E.M.T., Arruda S.F., Brandao P.O., Siqueira E.M. DE
Almeida. (2000). Electrophoretic Analysis To Detect And
Quantify Additional Whey In Milk And Dairy Beverages,
Ciénc.Tecnol.Aliment., 20(3), 314-317.

Panda, D. And Bindla, M.P. (1998 A) Detection Of Adulteration
In Ghee With Animal Body Fats And Vegetable Oils Using
Opacity Test. J. Dairying Foods & Home Sci. 17:31-36.

www.ijltemas.in

Page 40



