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Abstract

Aluminium alloy, comprising water, silicone manganese and porous aluminium carrier added into soybean

oil in order to investigated its effect on polar lipid content, polymer content, conjugated dienoic acid and

free fatty acid value during deep-fat frying at 185¢C.

Increase rates of polar lipid and polymer content of the frying oil were reduced about one thirds of the oil

without aluminium alloy during deep-fat frying. The aluminium alloy, however, have no significantly effect

to inhibit the increase of conjugated dienoic acid and free fatty acid value.

Treatment of the frying oil with aluminium alloy was found to be able to inhibit polymer and polar lipid

formation,
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INTRODUCTION

Deep-fat frying is one of the most commonly
used procedures for the preparation of foods
with rich flavor and nutrition in the world. Dur-
ing deep-fat frying, oils are continuously or re-
peatedly used at elevated temperatures ranging
from 140 to 200°C in the presence of air?.

Under such conditions, both thermal and oxi-
dative decomposition of the oils may take place®
¥ Such unavoildable chemical reactions cause
the formation of both volatile and nonvolatile
decomposition products which may have a sig-
nificant effect upon the flavor, flavor stability,
color and texture of the fried foods as well as
the length of time a batch of oil can be safely
used for frying?'.

Thermal and oxidative decomposition of fry-

ing oil during deep-fat frying should be con-
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trolled, not only for technological reasons, but
also for the safety and nutrition of deep fried
products,

Some sterols isolated from cereals germ oil
were found to inhibit destruction of linoleic acid
in frying oil®, The silicones have been used to
minimize oxidative deterioration during deep-fat
frying®. These apparently foam a film at the
air-oil interface which acts as an oxygen barrier.
Adding chemicals such as MgO to the frying
oils could reduce the free fatty acids content”.
To purify the frying oils already used during
foods preparation, addition of magnesium oxide,
bleaching clay and charcol was found to be ef-
fective to reduce peroxide value and addition of
Sn(Cl drastically eradicate epoxide while increas-
ing peroxide value* . The object of this work
was to investigate the effect of composited alloy
on the oxidative stability of frying oil during po-
tato frying.

—318 —



Vol. 7, No. 4(1994)

METERIALS AND METHODS

1. Materials

The commmercial soybean oil{Dong Bang
Manufacturing Co., Seoul) was used for prep-
aration of frying oil. The peroxide, free fatty
acid and iodine values of the oil prior to exper-
iment were 0.9+0.1 meq /kg oil, 0.05+0.01 and
130.2%0.5, respectively. Potato slices prefried
and freezed for french fried potato was pur-
chased from local market and stored in a deep

freezer(—20C) until deep-fat frying. The alu-

minium alloy was obtained from commercial sour-

ce(Clean waste Co., Japan).

2. Deep-fat frying conditions

Deep fat frying was conducted in oil fryer
(nominal volume 4.5L) which were filled with
soybean 0il(3.6L) and heated at 185x1C for 84
hr.

During the heating, the potato slice{200 g)
was repeatedly fried for 3 min at the intervals of
one hour. Before frying, aluminium alloy was di-
rectly added to the soybean oil in oil fryer, Fifty
ml of frying oil was take out every 7 hour from
oil fryers, and the frying oil was used for analy-

sis,

3. Analytical methods

Free fatty acid value(AV) and conjugated
dienoic acid value(CDNV) were determined ac-
cording to the AOAC method Cd 3a-63% and
Ti-1la-64',

Polar lipid content of the frying oil was deter-
mined by separation with silica gel column ac-
cording to the method of Bilek et al'¥. Polymer
content of the frying oil was determined by the
method described by Peled et al'®.
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RESULTS AND DISCUSSION

1. The changes of physico-chemical properties

The changes of polar lipid content of frying oil
with and without aluminium alloy were presen-
ted in Fig. 1. The polar lipid contents of frying
oil were apparently redarded by the treatment
of the aluminium alloy. The polar lipid contents
of frying oil with and without aluminium alloy
were 29.0 and 40.1, respectively, after 84 hours.

The polar lipid contents in the used frying oil
were a good indicator of the deterioration. Ac-
cording to recommendation for the quality as-
sessment, a used frying oil id deteriorated If the
concentration of the polar lipid component is
27% or higher'. Oxidized polar lipid compone-
nts of both frying oil with and without alu-
minium alloy increased as the frying time
increased. However, the increase rates were sig-
nificantly reduced by treatment of the alu-
minium alloy. The polar lipid contents for the
frying oil without aluminium alloy increased to
the limit value of 27% after 56 hours, whereas
those of the frying oil with aluminium alloy reac-
hed the limit value after 70 hours.

The changes of polymer content of frying oil
with and without aluminium alloy were pres-
ented in Fig. 2. The polymer contents of frying
oil were also reduced by treatment of the alu-
minium alloy. The polymer contents of frying oil
with and without aluminium alloy were 8.08 and
9.67%, respectively, after 84 hours. Polymers
such as dimer and trimer occur from thermal
and oxidative pathway involving the alkoxy rad-
ical combinations. Polymerization results in a
substantial increase in the viscosity of the fry-
ing oil®¥,

It seemed, therefore, that treatment of the
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Fig. 1. Changes of polar lipid content of fry-
ing oil during deep-fat frying with and without
aluminium alloy at 185¢C.

frying o1l with aluminium alloy was inhibited the
formation of the polymer which would produced
by thermal and oxidative process,

The changes of conjugated dienoic acid value
of frying oil with and without aluminium alloy
were presented in Fig. 3. The coujugated dien-
oic acid values of both frying oil with and with-
out aluminium alloy increased almost linearly
with frying time. Also the coujugated dienoic
acid values of frying oil were slightly redarded
by the treatment of the aluminium alloy. The
conjugated dienoic acid values of frying oil with
and without aluminium alloy were 2.37 and 2.41,
respectively, after 84 hours.

The changes of free fatty acid value of frying

oil with and without aluminium alloy were pres-
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Fig. 2. Changes of polymer content of frying

0il during deep-fat frying with and without alu-
minium alloy at 185C.

ented 1n Fig. 4.

The treatment of aluminium alloy, however,
did not affect the free fatty acid value of frying
oil. As shown in Fig. 4, the free fatty acid val-
ues of frying oil with composited alloy were rat-
her higher than those of frying oil without alu-
minium alloy.

The free fatty acid values of frying oil with
and without aluminium alloy were 1.25 and 1.19,
respectively, after 84 hours.

The free fatty acids are the major compounds
produced from thermolytic decomposition of lip-
ids. When fat and otl are heated in the presence
of moisture, free fatty acids are released via hy-
drolysis of the ester linkage, a reaction requiring

a molecule of water for each ester group®,
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Fig. 3. Changes of conjugate dienoic acid value

of

frying oil during deep-fat frying with and wit-

hout aluminium alloy at 185¢C.

It seemed, therefore, that aluminium alloy

have no effect to inhibit of free fatty acids whic-

h

would be specifically produced by thermal hy-

drolysis of the ester linkage.

Therefore, treatment of the frying oil with

aluminium alloy was found to be able to inhibit

polymer and polar lipid formation.
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