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ABSTRACT Differcnt frying media were uzed for
studying the effect of repeated and subsequent deep
fryings of potato chips on the comesponding peroxide
values. It was observed that with the increase i the
aumber of internittent frying in the same media with-
out any replenishemnt of oil, the peroxide value n-
creased, which is an index of oxidative rancidity.

INTRODUCTION

Qils and fats are used as a medium for
cooking in sauteeing, shallow and deep fry-
ing. Among these methods, frying in the suit-
able media as deep fat frying i1s a well ac-
cepted practice. Many foods are deep [ried w
preserve them for a longer time. Such a
method does not significantly change to
quality and palatability of the food fried
therein. But when the sune oil is used tine
and again for the subsequent fryings, deten-
orative changes take place which can have
toxic effect on human health, There is some
evidence that highly oxidised oil does have
careinogenic properties (Peacock and Beck,
1951).

MATERIAL ANI) METHODS

Four differnet oils rape seed, mustard, cot-
tonseed, and groundnut and vegetable ghee
were used for the frying of the chips of uni-
form size and thickness (Var, Kufri Jyoti).
All efforts were made to keep the tempera-
ture and other variables contant. Regular fry-
ing was made in the same media for a period
of six weeks at weekly interval. The oil sam-

ples (/2 ke) replicated thrice were collected
after each frying for analysis. Peroxide value
wirs deternined by the method suggested by
Snell and Bitfen (1972). The statistical
anaylsis was done according w the method of
Snedecor and Cochran (1982).

RESULTS AND DISCUSSION

It was observed that the preoxide value of
the frying media increased gracually with the
increased number of fryings and the stroage
period. Lower peroxide values were observed
in shortening (hydrogenated vegetable ghee)
as 8,40 and higher in the case of mustard o1l
as 104 with rest of the media having inter-
mediate values.

On comparing the changes in the peroxide
vilue of the same oil in different fryings, i
wits found that the values in all oils in sub-
sequent frying were significantly different
whiuch progressively increased (Table 1).
Mustard oil, cottonseed oil, and ghee showed
singificant difference after each subsequent
{rying, except between the second and third
{rying when the difference was insignificant.
Similar trend was also observed between
{ourth and fifth frying. But the peroxide val-
ue of mustard oil increased above the limit
of indicative quality index (IQI = 10) after
the second frying whereas cottonseed oil af-
ter the fourth and ghee after sixth frying.

The increased peroxide value could be
termed as the guality indicator for the onset
of rancidity but in the present case no asso-
ciation was found between the development
of rancid flavour with the increased peroxide
value of media in the organoleptic evalua-
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Table 1 : Changes in mean peroxide values {m.eq./kg fat) of olls on subsequent fryings of potato chips

5 Name of fiying

Time (weeks)

\ I 2 E 4 3 & Ol mean

1 Rapeseed odl 4.86 2.73 11.46 11.46 16,00 20.89 12.40
i Mustard oil 8.86 1146 ° 13.00 1530 - 16.66 19.00 14.04
3 Cottonseed oil 7.07 273 10.86 1293 1593 17.33 12.31
4 Groundogt oil B.00 227 14.00 14.47 1533 17.93 13.16
5 Ghee (Shortening) 373 B.00 .00 947 10,87 12.60 840
Week's Mean 6.50 219 11.46 12.72 14.96 17.55 -

1. CD at 5% level for the difference of two oil's mean at the same tmefweek or for the difference of two week's means

for the sune oil = 1,57

!-.1

CL at 5% level for the diTecnes of o oil's means = 064

3. CDv at 5% level for the differcnce of two week's means = 0.70

tion. However, oils exposed to air during sub-
sequent intermittent fryings indicated an ev-
idence of deterioration. The deteriorative
changes were lipolytic, oxidative and poly-
meric resulting in the modification of the
physical properties of the oils. The rancidity
could have been due to the hydrolysis of fat-
ty acids estrified to the glycerol molecule.
Such hydrolytic rancidity may have been
catalysed in chips by processing at high tem-
peratures. The formation of fatty acids and
glycerols were responsible for bad flavour.
However, the oxidative rancidity which
invloved attack of oxygen on double bonds
of unsaturated fatty acids to form peroxides
as primary oxidative products like allylic hy-
droperoxides as classified by Dulog and Burg
{1963) was as mono-and-dialkyl-peroxides.
Under normal operating conditions no ox-
idation or degaradation was expected to take
place. However, much less favourable condi-
tions existed during commercial frying oper-
ations. High temperatures resulted in acceler-
atng the auto-oxidation process. In addition,
several other changes took place in fying
media e.g. free fawty acids were formed. Io-
dine value was decreased considerably and

the colour was also darkened. Polymer for-
mation resulted in the increased viscosity
which in turn increased the foaming of the
frying™at, making further frying difficult.
Some foods can absorb quite a bit of fat in
the procerss of fyring. If the oil is replen-
ished, it automatically limits the deterioration
of the frying media. However, since the deep
frying involved intermittent cooking and
there was no replenishment of oil in contrast
to the shallow and continuous frying, the per-
oxide value increased and exhibited oxidative
and hydrolytic rancidity as well as some de-

gree of polymerisation.
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