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(2) Protein roducing values of cow's and buffaloe's
milk rontaining different levels of gidim ailk powder.

(3) Protein reducing valus of milk ap atfeocted by
some heat tresatmants,

Acheived informations could help quality cont-~
rol authoritieg in detecting added reconstituted siim
ailk powder to market liquid milk as well as getting up

oertain linits faor that addition if it is to be recog-
nised,
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REVIEW OF LITKRATURE

Detecting reoconstituted milk in normal milk

e A——

King et al (1944) described two methods for
detection o reconstituted milk in normal milk, The
iirat one was a modification of the svenson test (1922),
in brief : the milk iz diluted with an eyual volume of
water anl precipitated with acetic acid, The precipi-
tate is removed by centrifuging and is washed five times
with water. On the addition of 5 per cent of Na OH to
the precipitate from reconstituted ailk a yellow ocolour
develops in 1 - 2 . and persists in the agqueous layer
t1ll the following day. The minimm amount of process—
ed milk which can be detected in ordinary ailk by this
teat did not stated.

The second test which reparted by King et al
(1944) depends on the tupe of fluarescence given under
ultra~violet light. NRarmal fregh milk, raw @ pasteur-
Bed and natural siim milk homogenised with unsalted
butter or combined with fresgh cream were found to give
a4 canary-yellow colour. Mixtures containing reconstit-
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vuted gicim milk gave dirty ivary and mixtures contein-
inz reconstituted condensed milk gave airty blue
colowrsg. The presence in wilk of 20 to 50 per cent of
reconstituted dried milk and of as little as S5 per gent
of reconatituted condensed milk could be dsteacted. The
test, howaver, is not claimed to be invaluasbla,

wdvards (1950) deacribed a method for detsot-
ing adultration of pasteurised milk with reconstituted
éviporated o dried milk. This method based on the
blus colour which is developed when unheated (below
75°C) milk or cream is incubsted with a vanillin soly-
tion for 5 minutes at 61°C. Milk @ cream heated
above 75°C. did not give this colowr. The activating
agent was not identified,

Featro and Noore (1950) deviced a method baged
on the freexing points test. They found that when
reconatituted akim milk containing 9 per cent solida
was mxied with narmal whole milk on a 50 -~ 50 baais
the freezing point of the mixture was apireciably high-
er than for noramal whole milk,

Choi et al (1953) develaped a method which
appears %o be reliable for differentiating between

Central Library - Ain Shams University



vastourised milk and pasteurised milk containing a re-
lativelr smell amount o reliQquefied non fat dry milk
#nlid:. This methcd is bascl upon thw determination of
the ‘exricveniide reducing velus of the protein fraction
of m.lk, irow the examination of 117 different brandsg
of milk irom different areas in the 3tates they found
that tho protein reducin~ vilue of 4,07 mg potassium
ferrocyanide par 100 ml of wilk might be tentatively
es’ablished as the maximum values for normal pasteurised
mile., They coancluded that values above thig indicate
either (1) excessive heating of the milk during pasteu-
risation ar (11) the presence of roligquefied non fat
dry milk solids or other forms of processed milkg. If
the conditions used in pasteurigation are not knoun,
determination of the undenatured whey proteina oontent
of the milk will help in differentiating between these
two possibilities.

Merritt et al. (1956) studied the sccuracy of
the mrotein reducing substances determination for
detecting the addition of reconstituted milk to ligquid
mariet milk, They reparted that this method seems
possible to detect 10 per cent added reconstituted milk.
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selle and Caspar (i959) doscribed a test to
doce~t the preseaco of reconstituted milk in fresh milk
which van¢a on the colour reaction of resagzurin. They
soum that swmaples comtaining 10 - %0 % reconstituteld
ailk were pinkly - mauve wheress those containing 40 -

90 * werc bluey - mauve,

In 1900 Touble staded that the adulteration
with roconatituted milk e~ould not be detected by the
colour reaction of resazurin with cartainty in fresh
@)k oontaining less than 50 % added reconstituted milk
o in milk preserved with formol or trioxymethylene. He
suggested that although the method as modified by Belle
and Caspar (1959) is useful in routine sampling, it is
not suitable far detecting fraudulent adulteration with
reconstituted milk,

Junker (1960) carred out an inwestigation to
determine the reproducibility of protein reducing sub-
stances method for detecting contamination of
fluid milk with reconstituted dried milk. He found
that the average protein reducing substances values far
market and raw milk were 2.58 and 2.28 ng K,'_Fa (m)6
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per 100 u} milk respectively, only & few being over 4.0
e, T connluded that the mmthod ie rocommended as &

Zn. 1 ancsening tost rather than as an oificlal method,

Chang et al (1966) examined the pogeibility of
detacting tiie adulteration of raw whole milk with 3
types of Tre~constituted milk by measuring either total
whay nitrogen. tranemittance of HCl -~ denatured whey at
420 m u., total Ca, Ca** ar solubility. They foumd
tha' estimmtion of whey mrotein denaturation could be
ugol to deteoct groas adulteration with reconstituted
dried whole or skim milk while a total Ca determination
oould detect the addition of 3 14 % of a reccnstituted,
synthetic driad milk wwsed for feeding calves.

Recently Mishra (1966) developed a rapid quali-
tative visual clour test far the detection of 1 %
reconstituted dried skim milk in raw ar boiled milk,

The test consiats of the addition of 12 drops of 4 %
phosphomolybdic acid to 2 grams acetic acid-precipitat-
8d curd in 5 ml distilled water. A bluw colour indi-
aates the presence of drisd skim milk and the depth of
colour was found to be proportional to the quantity of
dried gkim milk presgent.
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"o thy and K=o (1971) standardized .nd
Mantitetel thy previous acthod whinh war nuysested by
MEspre C23%0), Thor acneluded that the mindmum amovnt

uir detestable dried pkinm milk was 10 S.

Frotein reducing value ;

-

Eeated am. d*ied .1lks soatain - complex red-
uzirg syastem involvin; ~SH cempounus, ascerbic acid,
Aanc gubstances associuted with the Lrowning reaction

(Jenness and Patton, 1959).

In 1945 Chapman and Mciarlane propogsed a method
involvee heating the milk powder with potassium ferri-
cyanide solution in a phthalate bulfer solution at pH 5
for 20 minutes at 70°C, cooling, precipitating with
trichlecroacetin acid, addition of ferric chloride to an
aliqrot of the filtrate, and finally measurement of the
irtansity ~f the blue colour at 660 m u. A calibration
curve wvas prepared —ith glutathione. Application of
vhe method vo raw and heated milis and to milk powderas
anowed that there wes an rnsrease i the raducing value
on heatinrg: recller - dried powiers gave much highar

vaives than did spray dried powdera. The ferricyanide
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mothod gave much higher reducing values far fresh milk
powderas than did the alternative msthods of titration
with 2,6~dichlorophenolindophencl or potassium iodate.

Harland apd ishworth (1945) found that heating
uilk at 90°C for 5 minutes resulted in reducing suba-
tances amounting to about ten folda as those resulted
from heating milk at 70°C far 30 minutes ar at 75°C far
one minute,

Tammigto (1951) investigated the effect of
different time-temperature combinations on the forma-
tion of reducing compounda. He found that the amounts
of reducing subgtances were on mrolonging the holding
tine,

Cardwell and Herzer (1958) atudied the factors
which cauge variations in the protein reducing wvalue
of fluid milk. They reparted that the value of protein
reducing substanceg in milk was greater in vat-pasteu-
risation than in H.T.S.T. method.

The higher the tewperature on the longer than
holding time the greater wag the protein reducing subs-

tances. HNo correlation wag found between butter fat
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