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EFFECT OF ADULTRATION OF MILK BY THE
ADDITION OF WATER ON SOME QUALITY
CONTROL TESTS

A. H. Faamr*, G. ABD-EL-Tawan **
AND A. ABov EL HeBa

In this stndy the efect of dilation on the 8pooific gravity of milk,
clot on boiling and the aleolol est was investigated. The remaltsabtain-
ned sabstantiste the previous findings of the higher sensitivity of the
aleohol test as affected by develo ped acidity. To obtain more reliable
reaults for the freshness and keeping quality of milk, carrying ous
both testa is recommended.

Since titratable acidity is decreased by diletion, testing for acidity
alone may give misleading results.

Milk is one of the most commonly adultrated foods, in this country. This
fact is substantiated from the results reported by Sadek and Hamed (1957)

and Abd-El-Tawab et al. (1961} the trend of which still exista,

Adultration of milk may lead to:
1. Health hazards,
2. Lowering the nutritive valus of milk & its products,

3. technological difficulties in the processing of milk and manufacture
of dairy products,

4. hullifying the result of test ocarried out for the evaluation of the
quality of milk depending on method of sdultzation Practiced.

regarding the last of these effocts wes considered rather scanty and in need of
further verifying studies, Of the more common ways of adultrating milk,
dilution with water takes the lead and thus was depicted for this study. The
points investigated were the effect of dilution on specific gravity (Sp. Gz.)
titratable acidity (T.A.), alookol preoipitation test (A.P.T.) and clof on boiling
{C.0.B.). '

Although these adverse effects of adultration are established, information

Materials and Methods

The milk used in this study was obtained from the herd of the Faculty
of Agriculture, Cairo University, Tests carried out were according to Chalmors
(1962) and Abd-El-Tawab & Hadmy (1967).

s FacuIt; ;; Agriculture, Cairo University,
¥* Faoulty of Agriculture El-Aghar Univemity,
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Results and Diseussion
Bzorion 1.—Effect of Dilution of Milk in Specific Gravily

Samples of milk were diluted with varying quantities of water then tested
for specific gravity (Sp. Gr.) at 600C by means of a calibrated lactometer.

Results shown in Giraph 1 indicate a decresse in specific gravity, This
decrease was sharp with the lower dilutions, then the rate or decrense became
less with greater dilutions. Caleulation, however, shows that specific gravity
of diluted millk was more or less the sum total of the mixture vesulting from
added water to milk. For example adding 50 ml. of water to 100 ml. of
mille with a (Sp. Gr.) of 1,033 would by caleulation resulf in mixture with a
50%1 -+ (100 x1.033) e '

50 + 100

sp. gr. of

Secmion 2.—Effect of dilution of milk in titratable acidity, clot-on-botling and
alcohol  precipitation test

Initial T.A. of milk expresses calculate acidity percent. This percentage
depends upon the concentration of the acidic milk constituents namely : the
proteins, acid phosphates and oitrates an dissolved carbon diexide. Dilu-
tion with water decreases the concentration of these constituents and leads to
the change of some acid caleium phosphate to the tricaleiwn form, Thus
acidity percent decreases.

Developed acidity is cansed by the fermentation of milk by acid producing
bacteria mainly on lactose. Total acidity mesns initial plus developed
acidity. .

(.0.B. may ocour as a result of the effect of heat on milk proteins by
dehydration, denaturstion and the upset of the salt balance.

As acidity rises in milk, an increaso in the hydrogen jons occurs. By
neutralizing the charges on the protein molcules and increasing the upset in
the salt balance an additive factor comes into play enhancing the effect of heat
in the coagulation of milk proteins, Pracipitation of proteins by ethyl aleohol
ie due to the dehydrating effect of the alcohol on the proteins anhanced by its
upsetting effect in the salt balance in the milk eystems. With the alcohol
test, increased acidity also exerts similar effect to those mentioned in clob
on hoiling,

Tables 1,2 and 3 give the average of results obtained from then experiments
with these three tests.

The results obtained indicate:

1. The initial T.A. of buffaloe’s milk was by 0.02% higher than cow’s
milk. Such a result may be considered rather unusual as the average acidity
of cow’s milk that has been reviewed and reported by Abmed (1960) was great-
er than buffaloes.
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The presented results obtained by the writers, however, may be due
to the limited number of buffaloes from which the samples of milk were taken.
Those Buffaloes which were only four in numher were also at their late stage
of lactation. These conditions seem to have resulted in all samples of buffal-
oe’s milk giving @ positive alcohol precipitation test.

2. As expected, the greater the amount of water added, the less was the
percent of acidity with both buffaloe’s and cow's milk.

3. A progressive increase in the time required for giving both positive
A.P.T. and C.0.B. results took place as dilution increased, indicating that
water dilution does prolong the keeping quality of milk as measured by these
tests.

4, While an average increase of the initial acidity by 0.026 and 0.084%
were required for positive A.P.T. and C.0.B. respectively in cows milk,
the corresponding figures for the require increase in T.A,. for giving a positive
C.0.B. in buffaloes milk was 0.07% i.e. lower than in cows. This 1s probably
due to the buffering capacity which is higher in buffaloes than in cows milk.

5. Both the average increase in T.A. and time required for a positive
A.P.T. were less than the corresponding ones needed for a positive C.0.B.
test. This confirms the established result of the higher sensitivity of the AP.T.
than the C.O.B. test as measures for the fershness of milk, Davies (1939) &
Chlamers (1962). The writers therefore are inclined to recommend the applic-
ation of the A.P.T. besides the C.0.B. for the better prediction of the keeping

quality of milk.

8. Since a positive A.P.T. or C.0.B. may ocour at considerably lower
acidities than with normal milk, as in the case of milk diluted with water, test-
ing for the acidity percent should not be taken as the sole reliable measure for
the freshness or keeping quality of milk.

With dilution, the percent of all the milk constituents including those
responsible for the initial as well as the davelop2d acility decrease in proport-
ion to the extent of dilution. As dilation seems to favour lowering the buffer-
ing capacitv of milk, the increase in developed acidity would be expected to pro-
cood and did o at a relatively higher rate than in normal milk.

For while the average increase in acidity at C.0.B. was 0.084 in normal
milk , the corresponding value for 50%, dilution was 0.065 equivalent to 77%.
total of normal milk i.e. greater-than the proportioned 50% dilution. This
result would mean that by dilution:

(@) A relatively greater increase in T.A. in proportion to the amount of
casew has to be reached before C.0.B. or A.P. takes place.

() A relatively longer time is required for positive results with C.0.B.
or alcohol precipitation.
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The explanation of these phenomena may be based upon the law of mass
action where the rate of chemical reactions depends upon the concentration

of reacting substances.

Since the concentration of both milk proteins and acidity is decreased by
dilution and according to the law of mass action longer time is thus needed for
the increase of the acidity to the level required for the eoagulation of dis-
persed milk proteins.

TARLE 1.—EFFECT OF DILUTION ON ACIDITY LEVEL REQUIRED FOR
ALCOHOL PRECIPITATION TN 0OWS MILK

Water 9 Acidity Acidity Developed Age of Inoreass in
in diluted at Start ay A.P. Acidity sample a5 AP time due t0
Milk % % % dilution

hr. min. hr. min.

Control 0.16 0.185 0.26 4 24 — —
10 0.146 0.170 0.24 4 b4 = 30
30 0.109 0.132 0.23 ] 33 1 9
80 0.08 0.095 0.010 6 — 1 36

TABLE 2.—EFFeCT OF DILUTION ON ACIDITY LEVEL REQUIRED
FOR C.0.B. IN COW’'S MILE

Water % Acidity Acidity Developed Age of Increass in
in diloted | ot ;:m at %:(,).13. Ac;;my serplo s .05, tims due to
ir. | mio, | br. | min.

Control 0.16 0.244 0.84 B 57 — —
10 0.148 0.220 0.74 6 23 = 26
30 0.109 0.176 0.67 8 47 o 50
bo 0.08 0.145 0.66 7 18 1 21
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TABLE 2. —ErrFecT OF DILUTION ON ACIDITY LEVEL REQUIRED FOR

C.0.B. IN BUFFALOE'S MILE

Water 9, in Acidity Acidity Developed Increass in
dilutes:l) at Start at C.0.B. Acidity Aget Dct}' ga.]!;npla time due to

milk °, o, o an i dilution
R T min. hr. min.
Control 0.18 0.25 0.07 4 46 — -
10 0.18 0.22 0.06 b 7 e 21
30 0.12 0.18 0.06 5 10 — 24
50 0.09 0.14 0.05 b 25 = 39
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