"' J. diim. Prod. U.AR. 9, No. 1, pp. T9-8% (1968).

CORRELATIONS AND INTERRELATIONS . OF .
SOME DETERMINATIONS AS AFFECTED BY
PASTEURIZATION, BOILING AND STERILIZATION

OF FRESH MILK o

© L D: Riraar, 4:M. EvL Savex, F.R. Hrrap*
AND A. ABD Ei GEANI

Four pesitive signifioant correlations were found in milk. conatitnehts.
due. to sterilization : between PH and casein, non-casein - nitrogen ;
cafiein nitrogen and precipitated whey protein ; and betgeer lactose
and reducing eapacitv. The réét of the correlations between the diffe-
rent determinations were insignificant whether in frésh, pastenrizéd, .
boiled or aterilized samples. L v N
. ¢ LI
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Statistical relations of the changes in milk constituents and properties due to

heat, treatments of fresh milk are valusble and useful in explaining in some_of
the technological problems in milk processing, In the same time, these correl-

ations will give a clearer picture to the changes occurred in heat treated samples.

Therefore, the object of this investigation is to study the correlations existed

between pH, acidity, total nitrogen, non-protein mitrogen, casein nitrogen,

whey protein, precipitated whey protein, lactose, reducing capagity and color:
in fresh,” pasteurizéd; boiled &nd stetilized milk sathples, -+

Exzperimental and Method of Analysis - C e

; All valtes are obtained from the determinations in part I, II, and III
presented ‘i 'Animdl production conference 1969.

The correlation coeflicients between the mean values were caleulated accor-
ding to Steel and Torrie (1960).

" Resulis and Discassion

Data in tables 1, 2, 3 and 4 indicated that there were four positive signifi--
cant correlation coefficients found only in the sterittzed milk samples. These
correlations were between pH and the casein and non-essein mitrogen,
between casein nitrogen and precipitated whey protein.and between lactose-
and reducing capacity. The positive insignificant worrelations irt the fresh
and the three heat treatments were existed in :

{z) pH and.acidity, total nitrogen, non-casein nitrogen, casein nitrogen,
" precipitated whey protein and whey protain. -

* Food Technology, and Dairy laboratory, N.R.C., and Dept. of Food Technology and.
Dairying, Faculty of Agriculture, Ain Shams Univeraity,
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TABILE 1. ~CORRELATTONS BETWEEN SOME DETERMINATIONS IN FRESH

BUFFALO SAMPLES
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Non-casein nitrogen (NCN) . . . + 1+ +| =
Non-protein nitrogen (NPN) . . . — |+ =
Whey protein (W.P.) .. .. .. S|
Tactose . ... ........ —_
TABLE 2.—CORRELATION BETWEEN SOME DRTERMINAITON IN PAST-
EURIZED BUFFALO SAMPLES
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Non-casein nitrogen (NCN] +i+ 14+ 3]+
Non-protein nitrogen, {N'PN) —l+ =+
Whey protein (W.P.}. . . . . —_ =] =
Precipitated whey protein — |+
{(pp- W.P.)
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TABLE 3.—CORRELATIONS BETWEEN SOME DETERMINATIONS
IN BOILED BUFFALQ SAMPLES

B E 'é" =
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. vE % |38
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Non-protein Nitrogen (NPN) . + |+ = —
Whey protein (W.P) . . ., . — = -
Precipitated whey protein
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ctose ... L L. L., -

tTABLE 4.—{!ORRELATIONS BETWEEY SOME DETERMINATIONS
IN STERIIZED RUFFALQ SAMPLES.

g ppt. | 8 'han'%
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Total Nitrogen (TN) . . + | +(+ +1+| =+ +
Casein Nitrogen (CN) . , + I+ "+ !+ +
Non casein Nitrogen (NON) — |+ |+ ==+
Non protein Nitrogen{NPN) | - — | F
Whey protein (W.P.) . , — = =
Precipitated whey protein S L I
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+
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Redueing capacity

* = The correlation is significant.
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(b} Total nitrogen, and non-casein nitrogen, non-protein nitrogen,.
cgsemn nitrogen anl whey protein.

{¢) Acidity and total nitrogen, non-casein nitrogen, non-protein nitrogen.-
non cagein nitrogen or whey protein. T

(d)'.:;an_cagein nitrogen and casein nitrogen or whey protein.

(¢) precipitated whey protein and reducing capacity.

The change in color correlated positively with all determination$ in:
sterilized milk escept with precipitated whey protein and the reducing capa-
city which correlated negatively. The negative corrélations in all treatments-
sre found only between the following: e

-

_.(a} Total nitzogen and lactose. S 5
() Precipitated whey protein and whey protein and lactose.

(¢) Whey protein and lactose and reducing eapacity.

The correlations between pH and non protein nitrogen or lactose and between
non-easein nitrogen and non protein nitrogen were positive in fresh, pasteurized
and boiled samples while was negative in sterilized samples. The positive corre-
lation in fresh mitk between non-protein nitrogen and lactose changed to neg-
ative in pasténrized, boiled, and sterilized millks. The carrelation between non
casein nitrogen and lactose is postitive in fresh and pasterized samples but it
is negstive In boiled and sterilized milk samples. The negstive correlation in
milk between lactose and reducing capacity, be comes postitive when the milk
was pasteuriged or boiled or stertlized. Although the correlations between
pH and reducing capacity and between non protein, nitrogen and whey protein
and between casein nitrogen and lactose were negative in fresh and pasteurized
milks yet they were positive in boiled and sterilized samples. The correlations
between total nitrogen and reducing capacity and between casein nitrogen and
reducing capacity were negative in all treatments exception the sterilized
samples. While the correlations between casein nitrogen on one hand and whey-
protein and non protein nitrogen on the other hand were negative in pastetil-
zed samples, they were positive in fresh, boiled, and stetilized samples. The
correlation between acidity and lactose changes from positive in pasteurized
and boiled samples to negative in fresh and sterilized samples. The correlation
between reducing capacity and acidity or non protein nifrogen was positive
pasteurized samples and negative in fresh, boiled and sterilized sampls, The
correlations between precipitated whey protein and casein nitrogen and total
pitrogen were negative in pasteurized and boiled sampies, but they were positive:
in sterilized samples. The negative correlation which was present in pasteur-
ized samples between precipitated whey protein and acidity changed to pos-
itive when the samples were boiled or sterilized. The, correlation between
precipitated whey proteins and non casein nitfogen was poditive in pasteurized
and sterilized samples but negative in bailed samples.
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Agreeing with the present results, regarding the positive insignificant
correlations between acidity or pH and total nitrogen, non casein nitrogen and
casein nitrogen and also between acidity and pH. Rifaat ef af (in press) obtained
similar correlations in fresh muilk. Furthermore, ‘Harland et ol (1955), found
that the amount of protein denatured was closely related to its aoriginal & mount.
‘They also stated that the amount of - SH content in the original mitk was found
to be very variable and not closely related to the whey protein content. In
addition, Gould and Frantz (1945) pointed out that thé pH changes in the milk
correlated well with the majority but not with all the changes in titratable
acidity.
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