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ABSTRACT: The purpose of the present study was to investigate
the effect of dietary deep frying oil (DFQ) on the gain in body weight
changes, liver and kidney body weight ratio, blood glucose level,
lipids pattern, liver and kidneys functions of male Albino rats which
fed on diets containing either 10% fresh oil blend consisted of a
mixture (50: 35: 15, wt./wt.)) of palm olein, soyabean oil and
sunflower oil (PO/SYO/SQ), respectively, and served as negative
control or 10 % DFO. DFO prepared by frying an oil blend at 200 +
5 °C, for 6 h each for four consecutive days. This DFO fed to another
group of rats and served as positive control (G3). The other two
groups were fed on an oil blend in which Tamiea was fried (G1) and
potato chips and/or eggplant slices were fried (G2) using the same
technique of 6 h for four consecutive days each, The duration of the
experiment was prolonged for six weeks, after feeding for one week
as adaptation period.

The obtained results showed that feeding on DYFO slightly
decreased the gain in body weight but markedly increased both liver
and kidneys body weight ratios relative to the negative control. There
were a highly significant increase in serum triacylglycerides, total
serum cholesterol, LDL- cholesterol and bleod sugar, hepatic
enzymes activities (AST and ALT), blood urea, s-creatinine and s-
uric acid parameters as indicators of liver and kidney functions,
respectively, while there was a significant decrease in serum HI:L-
cholesterol displayed a significant differences between negative
contrel, G1, G2 and G3 (positive control) of rats fed on diets
containing fresh oil blend and deep frying oils (DFO).

Key words: Liver and kidneys functions, lipid profile, dietary deep
frying oil blends.
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INTRODUCTION

Because of their crispness and
aromatic properties, fried foods are
immensely popular throughout the
world and contribute markedly to
our total energy intake. During the
deep frying process, a series of
degradation reactions, including
autoxidation, thermal oxidation,
polymerization, cyclization and
fission occur in the frying fat/oil
{Chang et ol., 1978 and Paul and
Mittal, 1997). Lipid peroxides, the
primary autoxidation products, are
rapidly degraded at the high
temperature of frying. The
nonvolatile secondary oxidation
products retained in the wused
frying oil, comprised mainly of
oxidized triglyceride (TG)
monomers, dimers and polymers,
are of great nutritional importance
because they are absorbed into the
fried foods and ingested. The
oxidized TG contain at lcast one
oxygenated function in the
esterified fatty acids and may be a
mixture of epoxides, Kketones,
alcohols, as well as
poivoxygenated compounds. The
dimers and polymers are complex
structures in which TG monomers
are covalently linked through C-C
or C-O-C bonds (Paul and Mittal,
1997).
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Although toxic fractions have
been 1solated from laboratory-
abused oil (Artman , 1969), long-
term rats feeding studies using fat
samples oxidized under more
realistic cooking practices as part
of a mnutritional balanced diet
resulted only in mild symptoms
such as less body weight gain and
feed intake and enlargement of
liver and kidney (Nolen ef al.,
1967 and Poling er al, 1970 ).
Therefore, the frying oil that is
ingested with the fried foods is
generally regarded as safe as long
as the organoleptic quality of the
fried foods is acceptable (Artman,
1969 and Kubow, 1992). With
substantial  accumulation  of
oxidation products, especially
dimers and polymers, the frying
operation becomes difficult due to
vigorous foaming and foods fried
in such oil become unpalatable
(Artman, 1969 and Paul and
Mittal, 1997). Digestion and
absorption of the dimerized and
polymerized TG are decreased
(Marquez- Ruiz ef al, 1998 and
Gonz'alez- Munoz et al., 1998).

The effective detoxifying
capability of liver microsomal

enzymes, inchuding cytochrome
P42 monoxygenase and phase 11
conjugation enzymes, which are
significantly  induced | by an
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oxidized frying oil (OFQ)-
containing diet (Huang er al.,
1988). Interestingly, a lowered TG
in plasma and liver of rats fed
OF0C was repeatedly observed
(Huang et al., 1988 and Liu and
Huang 1995).

In vitro studies showed that
oxidized LDL and its component
hydroxy fatty acids, including
hydroxy eicosatetraenoic acid and
hydroxy  octadecadienoic  acid
(HODE), were activated (Nagy et
al., 1998 and Delerive et al,
2000). Because hydroxy fatty acids
are among the various oxidation
products in frying oil (Paulose and
Chang, 1973) that may be
absorbed after digestion.

The aim of this work is to
investigate  the  effect  of
deteriorated wused frying oil
(DUFO) prepared from different
types of oil that heated at 200 £ §
°C for 4 days x 6 h frying time on
gain in body weight, liver and
kidney functions, lipid pattern and
the risk ratio.

MATERIALS AND
METHODS

An oil blend consisted of a
mixuire of palm olein, soyabean
oil and sunflower oil (50: 35: 15,
wt./wt.) was obtained from the
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local market packed in dark brown
bottles and refrigerated at 5°C tell
used.

Male Albino rats (95 — 110 g}
were used. The animals were
divided into two groups. The 15t
group was the control group in
which the oil blend was used as it
is without any treatment and
incorporated into the experimental
diet which was prolonged for six
weeks. The 20d group was
subdivided into three subgroups.

The 1% subgroup (G1) of rats
was administrated an oil blend in
which Tamiea was fried at 200+ 5
°C for 4 days x 6 h each. The 2"
subgroup (G2) administrated an oil
blend in which potato chips and/or
eggplant slices were fried at 200 %
5 °C for 4 days x 6 h each and the
3 subgroup (G3, positive control)
administrated fried oil blend at 200
4+ 5 °C for 4 days x 6 h each. The
duration of the experiment was
prolonged for six weeks. All
groups were fed on basal diet
according to Ghali et al. (2000),
vitamin mix. was prepared
according to A.0.A.C.(1990) and
mineral mixture was prepared
according to Hegsted et al. (1941).

The rats were housed in cages
with screen bottom ir a controlled
environment with 12hr light and
12hr dark cycle. Diets and water
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were supplied ad libtum and at the
end of experimental period (42
days), rats fasted for 16-18 hrs,
blood samples were collected by
- sacrificing all groups using
decapitation under chioroform
anesthesia into tubes and then
centrifuged at 3000 rpm for 10 min
to obtain serum which was kept
frozen for analysis.

Separated  serum  samples
extracted according to Hussein et
al. (1989) were subjected to the
biochemical analysis including:
total cholesterol (Naito and Kaplan
1984), HDL-cholesterol (Warnick
et al. 1983), LDL-cholesterol
(Friedwald et  al 1972);
triglycerides (Fossati and Prencipe
1982), AST and ALT (Reitman
and Frankel 1957), total protein
(Doumas et al. 1971), blood urea
(Patton and Crouch 1977) and s.
creatinine (Jaffe 1986) glucose,
according to the method of Trinder
(1969). The risk ratio is the result
of total cholesterol divided by
HDL-cholesterol according to the
method of Ghali et al. (2000).

The obtained results were
statistically analyzed using
analysis of variance and Least
Significant Difference (L.S.D) at
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0.05% level of probability as
reported by Snedecor and Cochran
(1980).

RESULTS AND
DISCUSSION

Results

Data in Table 1 indicated the
initial and final body weight and
it’s changes, liver weight, kidney
weight, liver body weight and
kidney body weight ratios of
normal rats (negative control), G1,
G2 and G3 (positive control)
groups fed on diets containing
fresh oil blend and deep frying oil
(DFO). Feeding on DFO slightly
decreased the gain in body weight
relative to the negative control
group. Liver and kidneys body
weight ratios of rats fed on diets
containing DFO G1, G2 and G3,
(positive control) were significa-
ntly increased relative to the
negative control group, but Gland
G2 have no significance to positive
control.

Table 2 showed the effect of
administrating oil blends on blood
glucose, serum triacylglycerides
(TAG), total serum cholesterol,
LDL -cholesterol., HDL- choleste-
rol (mg/dl) and risk ratio.
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Table 1. Initial and final body weight changes and liver weight,
kidney weight, liver body weight ratio and kidney body
weight ratio of negative control, G1, G2 and G3 (positive
control) groups fed on diets containing fresh oil blend*

and deep fried oil (DFO)
Initial Final Gain in body Liver Kidney
body body weight Liver bedy Kidney body
Groups . . weight weight weight weight
weight weight ) Change (g) vratio (g) ratio
® @ ¥ 9 % %
Negati (NS) (NS) a 2
erFagve
o * 1046 1154 +108 +1033 246+ 235 0-351; 0.48
5.7 5.9 ’
97.6+ 1042+ 3360 = 0.68Y +
G1 6.69 5.07 +66 +676 0.87 332 0.19 0.65
100+ 107+ 1670 + 0.680 +
G2 +70 +70 - 43 ' 0.64
678 sas 0 70 Them PP oo
G3 b b
Rositive o5 1Vop +94 +9.63 37V E 389 079°% o730
controb 12 . 0.32 0.91

Each value represents the mean of 6 rats in g = 5.D.
G1: Oil blend in which Tamiea was fried at 200 + 5 °C for 4 days x 6 h each.

G2: 0il blend m which potato chips and /or eggplant slices were fried at 200
+ 5°C for 4 days x 6 h each.

(G3: Oil blend in which fried oil blend at 200 £ 5 °C for 4 days x 6 h each (Positive control).
*: Qil blend / palm olein: soybean oil: sunflower oil (50: 35: 15, wt./wt))
(NS): Non significant

a,b,c ... etc numbers bearing different letters are significantly different.
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Table 2. Blood glucose, serum triglycerides, total cholesterol, LDL, HDL - cholesterol (mg/dl) and
risk ratio in control, G1; G2 and G3 rats fed on diets containing fresh oil blend* and deep

fried oil (DFQO) .
Groups Blood glucose S. triglycerides chs;lctegtt;l-ol choIlJ::::arol cho?:;t[:arol (Egﬁlggﬁ)
mg/dl Chj'/:‘ge mg/dl Ch;:‘g" mg/dl Cha“ge mg/dl Ch;:'ge mg/d} Chf;("‘ge Ratio Ch,;:‘ge
contrel 99(.?& 100 85407 149 72120 45 24(,.1\;?5):& 100 3860% 150 063 100
o +5.73 £3.38 o83 £297
G1 5 105.64 1:;.3'33 194.15 1568(2): 132.8 3%‘%* 149.59 ‘16333 6787 139 2206
G2 PS0E 9879 1:79.3(;13 195.55 12663;’ 12839 2090 125,62 igg’;’ 409 107 16984
f(l;?::;t;;;e ilg.gg 111.49 flzfgs 178.92 i@%‘;ﬁ 12090 >0 24 12413 16;8; 943 083 1317

Each value represents the mean of 6 rats in mg/ dl £ S.D.
G1: Oil blend in which Tamiea was fried at 200+5 C for 4 days x 6 h each.
G2: Oil blend in which potato chips and /or eggplant slices were fried at 200 £ 5 °C for 4 days x 6 h each.
(G3: Oil blend in which fried oil blend at 200 4 5 °C for 4 days x 6 h cach (Positive control).
* : Oil blend /palm olein: soybean oil: sunflower oil (50: 35: 15, wt./wt.)
{(NS): Non significant
abe... etc numbers bearing different letters are significantly different.
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There was a highly significant
increase in triglycerides (TAQ),
total serum cholesterol and LDL -
cholesterol and significant
decrease of serum  HDL
cholesterol of rats fed on diets
containing deep frying oil (DFO)
relative to rats fed on diet
containing the fresh oil blend.
Alse blood glucose level was
markedly increased in G1 and G3
and decreased in G2 rats fed on
diet containing deep frying oils.

Table 3 displayed significant
differences in serum creatinine,
blood urea, and serum uric acid.
These parameters are indicators of
kidney function, between negative
control group, GI, G2 and G3
(positive control) rats fed on diets
containing fresh oil blend and
deep frying oils (DFO).

Table 4 showed the effect of
feeding on oil blends on hepatic
enzymes (AST and ALT), total
protein, albumin and globulin.
These parameters significantly
affected by using DFO blends, as
AST and ALT significantly
increased while total protein and
albumin showed an opposite trend.

Discussion

This study was conducted to
investigate the effect of feeding on
deteriorated used frying oil
(DUFQ) upon the changes in body
weight; liver and kidney to body
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weigh ratio, blood glucose level,
lipid profile, liver and kidney
functions of male Albino rats, The
duration of the experiment was
prolonged for six weeks. Group of -
rats was fed on fresh oil blend
consisted of palm olein, soybean
oil and sunflower oil (50: 35: 15,
wt./wt) and served as negative
control. Group 1 (G1) fed on the
same blend in which Tamiea was
fried. Group 2 (G2) was fed on the
same blend in which potato chips
and /or eggplant slices were fried.
The third group (G3) was fed on
the same blend of oil which simply
heated alone at the same
conditions and served as positive
control.

There were significant
interactions between the effect of
dietary fat quality on body weight
gain, relative liver and kidney
weight (Table 1). Dietary deep
frying oil blends significantly
reduced body weight gain,
increased liver and kidney weight
ratio relative to the negative
control group. The obtained results
agreed with those obtained by
Nolen ef al. (1967) and Poling et
al. (1970) who found that less
body weight gain and enlargement
of liver when :hey used fat samples
oxidized under more realistic
cooking practices as part of a
nutritional balanced diet.
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Table 3. Serum uric acid, blood urea and serum creatinine
(mg/dl) in negative control group, G1, G2 and positive
control (G3) rats fed on diets containing fresh oil blend*

and deep fried oil (DFO)
S. Uric acid B. Urea S. Creatinine
Groups Change Change Change
mg/dl ) ¢ mgd %g mg/dl ” g
Negative 5112+ 34.00% +
- 100 : 100 a 100
control 0.53 2.01 0.66%0.20
5.548 & 73.600 =
G1 108.41 21647 b 145.45
0.84 483 0.96%+0.11
G2 5860+ 11468 7720°% 59706 094P 1011 14242
0.22 16.19 : .
o 5902 11545 61000+ 1994 oo 139.39
(Positive 0.36 5.46 16.72 79.41 09201013 .
coatral) ) )

Each value represents the mean of 6 rats in mg/ dl £ S.D.
G1: Oil blend in which Tamiea was fried at 200 = 5 °C for 4 days x 6 h each.

G2: Gil blend in which pofato chips and /or eggplant slices were fried at 200
+ 5 °C for 4 days x 6 h each.

G3: Oil blend in which fried oil blend at 200 + 5 °C for 4 days x 6 h each
(Positive control).

* 1 Oil blend / palm olein: soybean oil: sunflower oil (50: 35: 15, wt./wt.)

a,b,c ...... etc numbers bearing different letters are significantly different.



Table 4. Serum total protein, albumin, globulin (g/dl) and means of AST, ALT (IU/L) and
AST/ALT ratio in negative control, G1, G2 and positive control (G3) rats fed on diet
containing fresh oil blend* and deep fried oil (DFO)

AST (s. GOT) ALT (s. GPT) AST/ALT Total protein Albumin globulin
Groups Ch
. ange Chang Chang
() LH) 0, dl
(1U/L) %  (IU/L) % Ratio % g/ o, g/dl e 8 /dl e %
(NS)
3 a
Negative ;00,045 100 M0 100 158 100 70122007 100 257+
control L.14 100 44421018 ' 100
0.48
{ b
G1 4140282 2435 21i832 * 1912 198 1889 50204067 7160 2.400£029 5405 2(']620* 101.9
bd b
G2 9BTE o900 2t 4772 266 137.04 484P2024 69.04 23805019 5360 20F g5sy
719 2.17 0.29
G3 b b b b
. 45.40b = 22,600 & 5.28°+ 2580 + 274
(Positive sig 2670 TUNCT 1982 25 15926 Tl 75.32 s B, 10505
control)

Each value represents the mean of 6 rats in g/ dl or IU/L + 8.D.
G1: Oil blend in which Tamiea was fried at 200 + 5 °C for 4 days X 6 h each.
G2: Qil blend in which potato chips and /or eggplant slices were fried at 200 + 5 °C for 4 days x 6 h each.
G3: Oil blend in which fried oil blend at 200 + 5 °C for 4 days x 6 h each (Positive control).
* : Qil blend / palm olein: soybean oil: sunflower oil (50: 35: 15, wt./wt.)
(NS) : Non significant.
abcd ... etc numbers bearing different letters are significantly different.

6007 (I) “ON 9§ ‘104 SOy DUBY *f 3120307

6LL



180

Blood glucose level was
slightly affected by dietary deep
frying oil blends, whereas, serum
triglycerides and total serum
cholesterol (Table 2) were
significantly increased relative to
the negative control group. Also,
serum LDL-cholesterol, showed a
slight increase whereas, serum-
HDL- cholesterol showed a highly
significant decrease relative to the
negative control. The risk ratio
(LDL/HDL) for group of rat fed on
DUFQO was increased, relative to
both of negative and positive
control groups. The obtained
results agreed with those obtained
by Paulose and Chang, (1973),
Nagy et al. (1998), Delerive et al.,
(2000) and Ghali, et al., (2000)

Most people believe that frying
creates trans fats. That is not the
major problem, there are more
toxic chemicals produced by frying
omega-6 than trans fats. Frying
destroys the antioxidants in oils
and as much oxidizes the oils and
make cross-linking, cyclization,
double-bond shifts, fragmentation
and polymerization of oils that
cause more damage than trans fats.
This was noted from the impaired
kidney and liver - functions
iflustrated in Tables 3 and 4.

Kidney and liver functions were
affected as serum uric acid level
was significantly increased in G2
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and G3 (positive centrol), while
blood urea and serum creatinine,
AST (s- GOT) and ALT (s-GPT)
levels were significantly increased
in all treated groups, relative to the
negative control. Also, there was
significant difference between G1
and G2 in AST (s- GOT)
parameters, this may be due to
material fried in the oil mixture.

Total protein and albumin
levels were significantly decreased
in all treated groups relative to the
negative control.

Our results agreed with that'
obtained by Huang et al. (1988),
who reported that feeding male
Long Evants young rats on
deteriorated frying oil (DUFO)
caused a significant elevated serum
GOT (E.C2.6.1.1, glutamate -
oxaloacetate transaminase) and
GPT (E.C.2.6.1.2, glutamate -
pyruvate transaminase) values.
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