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STUDIES ON BUFFALO MILK FAT OXIDATION

1.—The Induction Period agz Measured by Peroxide
Value and TBA test, and its Relation to Iodine
Value, Total Carbonyls, and Conjugated Faity
Acidn,

I. D. Brraasr, N. 8. ArMED*, A, A. Howr
4¥D A M, Er-Sokxany

The induction period of butternil and samn varies betwann  the
individual samples as well as between the preducts, and with the type
of the teat used. The average induction period determined by the
TBAtestis 10 deys in butter oil and samn, whils it ja 14 days for
butteroil, and 12 days for samn, aa mesenred by the peroxide valus.

The TBA test is the preferable method for the early detection of
milFfat, oxidation gince it is more sensitive than the peroxide value.

The iodine valwe or the total carbonyle concentration in butteroil
and gamn have no effect on the length of the induetion peried. On
the other hand, there is an opposite relation between the induction
period and the concetration of conjugated dienes,

Milkfat is a major factor in the keeping quality of milk and milk products.
Its autoxidation with Oxygen results in flavour deterioration and consequen-
tly creates serious problems in storage and shelf-life. Fat impariement de-
pends on its source as well ag on its susceptibility to autoxidation.

Due to the catalytic nature of this reaction, its mechanism involves
Imitiation, propagation and termination stages. The initiation, known as
induction period is an important major stage in determining the stability of
the fat towards autoxidation, and the rrolonging of its shelf-life. Informa-
tions about this stage in buffalo milkfat is drasticelly lacking, therefore, the
object of this study is to determine the induction period in butteroil and samn
of buffalo milkfat,

Experimental and Methods of Analysis

Fresh buffalo milk samples were obtained from the kerd of the Faculty
of Agriculture, Ain-Shams University. The cream was separated, washed
with hot distilled water, reseparated and then churned to butter. A portion
of the butter wag melted at 55°C, washed several times with hot distilled water,
and the butteroil layer was separated and filtered. Amnother portion of the
butter was converted to samn by the boiling-off-method. Both the butter-
ol and samn were left to stand in a loosely covered flakes, where they were
exposed to 8 mazimum amount of diffused sunlight and air.

-
* Tood Technology & Dairy Dept. N.R.C., Faculty of Agriculture, Ain Shams TUuiversity
and Food Industries Foundation.
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The peroxide value (P.V.), conjugated fatty acids (conj. F.A.), were de-
termined according to the AOCS method (1957), while the thiobarbeturie acid
test (TBA) by the method of Patton, & Kurtz (1051), the iodine value (LV)
by the Britich Pharmaceopaeia method (1963), and the iotal carbonyls con-
tent by the metho «f Berry & Mckerrigan (1958), on freshly prepared butter-
il and samn samples. The determinaion of P.V,, T.B.A., and LV. were
continued periodically every other day during the induction period. The
termination of the induction period was characterized by a sharp and sudden
rise in the P.V., snd TBA values.

Results and Discussion

The freshly prepared butteroil and samn were free: from peroxides as
indicated by the peroxide and TBA tests. This finding agreed with those
reported formerly by Nelson and Dable (1940}, who found thai freshly iso-

lated mill fat usually had a peroxide value of zero inspile of a strong oxidized
flavor,

A sharp rise in either one of the values was considered tho termination
of the induction period. Therefore, the length of this period varied between
the samples and with the type of the test nsed, as shown in table 1.

TARLE 1.—THE LENGTH OF THE INDUCIION PERIOD, AND THE 1.V. coxnJ.
DIENES AxD T.('. OF BUTTEROIL AND SAMK BAMPLES

Length of Induection
period per days . .
No. of Sample - e - — V. e O/dlenes T.C. %
measured by |Measured by \ b
T.B.A. values P.V.
Butteroil 7 12 32.48 1.8354 1.6040
1 12 12 28.31 1.4070 5.3880
2
3 18 10 28.71 0.4704 23.5425
4 18 18 26.81 0.6944 97.3056
b 14 10 28.33 1.1161 40.3893
6 14 14 34.62 0.6383 80.7376
Samn _
1 10 12 31.98 1.9063 11.8424
2 12 12 31.04 1.6296 4.3373
3 18 18 28.29 0.5334 28.6199
4 12 12 28.67 1.0331 82.4040
B 18 18 34.51 0.6265 361.342
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In butterail
measuted by the

table 1.
Both values

samples, the longest induction period was 18 days as
P.V. or T.B.A. test. The shortest, however, was 10 duys
as Indicated by the P.V., and 7 days as shown by T.B.A. test. In case of
samn samples, the length of the induction period coincided in both tests in
all samples ranging from 12 to 18 days except in one sample as shown in

in butteroil and samn samples increased during the indue-
tion period. Comparing the trend of increase i both products, Figs. 1 & 2
ghowed that they were aimilar when the T.B.A. test was used. In case of

P.V. the increase was similar during the first 7 days in both products.
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The induction period of autoxidation of butteroil as measured by PV,
was 14 days which was longer than in samn; being 12 days. This was
probably due to the effect of heat on the fat during samn processing, since
it would hasten the rate of oxidation and accordingly would shorten the
induction period as explained by Ewbank & Gould (1943). The induction
period bowever, as measured by T.B.A. test was the same with an
average of 10 days in both products, since it measures the secondary products
of oxidation.

The tate of increase in T.B.A. values was comparatively smoother than
in P.V., as shown in Figs. 3 & 4. Furthermore, the T.B.A. values indicated
the end of the induction period eatlier than the peroxide measurements.
Accordingly the T.B.A. test would be the recommended test for the early
detection of buffalo milkfat oxidation, due to its higher sensitivity. Suappor-
ting this conclusion, Dunkley (1951), Dunkly & Jannings (1951) and Patton
and Curtz {1951) reported that the T.B.A. test was a particular sensitive test
for detecting cow milkfat oxidation.
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the lowest I.V. Also, the sample of the shortest periods did not give the
highest LV, In agreement with these findings, Tes (1938), suggested that
the LV, was not the limiting factor in determining the stability of Pig fat.
Also, Corbett & Tracy (1943), and Overman, et al, {1939), found that there
was no correlation between the stability of milkfat towards developing oxi-
dized flavour and the I.V. contrary to that Mattson, ef qf, (1961) and Glimm,
€ al. (1952) pointed out that the mduction period was shorter when the
concentration of Lenoleic and polyounsaturated fatty acids were high. More-
over, Kartha (1957), found that the unsaturated glycerides of the fat were
responsible for determining the end of the induction period

There was an opposite relation betwecn the length -of the induction
period and the initial concentration of the conj. dienss IT.A. ; table 1. The
T.B.A. values showed clearor relation than the peroxide test, either in butter-

oil or samn samples. In ease of the P.V. this relation existed only in samn
samples,

Freshly prepared buffalo milkfat contained small concentrations of
saturated carbony! compounds ; 42.5789 and 32.7776m molo/kg. In butteroil
and samn respectively. Parks, ef al. (1961), Schogt et al. {1961) and Winter
et al. (1963}, had identified straight and branched chain aldehydes, but they
also indicated the presence of a small amounts of nnsaturated aldehydes in

ds in buffalo wilkfat, did not affect the length of the induction period in the
individual samples in either butteroil or samn, table 1,
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