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Enhancement of Blood Cholesterol Level
Relating to Edible Reused Cooking Oil Uptake in
White Experimental Albino Rats

Mutaz Mohamed Ahmed Elshiekh

Abstract- Reusing cooking oil in food preparation, especially
during deep-frying is a common practice to save costs.
Repeated heating of the oil accelerates oxidative degradation
of lipids leading to severe changes in lipid profile of the blood
and forming hazardous reactive oxygen species which
depletes the natural antioxidant contents of the cooking ail
leading to pathologies such as hypertension, diabetes and
vascular inflammation. The main objective of this work is to
investigate the effect of the reused edible cooking oil uptake
with the plasma cholesterol level in some experimental
animals. Twenty adult male swiss albino (SWR)rats, weighing
120-200g body weight were housed within the premises of the
medicinal and aromatic plant research institutes, national
center for research Khartoum. They were randomized to one
of the following experimental groups, with five animals per
group: Group 1 the Normal group were administered normal
diet (control group), Group 2 the experimental group were
administered high-fat diet with low dose reused oil injection,
Group3 the experimental group were administered high-fat
diet with high dose reused oil injection, Group4 the
experimental group were administered high —fat diet (disease
group).

Randomly fasting blood cholesterol level was done in
20 rats to identify the level of cholesterol before the
administration of special diet that contain high saturated fat
and cholesterol powder to elevate the level of cholesterol in
albino rats.

Rats of group two were injected with 1.5 mi/kg
reused oil as a low dose and rats of group three will be
injected with 3.0 mi/kg reused oil as a high dose .blood
sampling and cholesterol level determination were done once
a week for each rat separately for four weeks.

Concerning the average cholesterol level of group 1
rats, it showed a narrow range elevation for the consecutive
four weeks respectively. Group 2 rats shows a considerable
range of average cholesterol level elevation. For rats of group
3 we expect a significant average cholesterol level elevation
starting from the fasting period up to the fourth week, as the
rats of this group were injected with 3 mi/kg (considered as a
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high dose) reused oil in addition to the high cholesterol diet
and this is exactly what we observed .The average cholesterol
level of group 4 rats was moderately elevated.

Keywords: cholesterol level, reused oil, albino rats,
normal group and disease group.

L. [NTRODUCTION

—ats and lipids are common components of food
=== and may perform essential roles. Their types may
be more important with regard to health and

disease than their amount. New research has linked
functional lipids to the prevention and treatment of many
diseases.
a) Lipids

Lipids are molecules that can be extracted from
biological tissue with a nonpolar solvent. Lipids are
essential components of all living organisms. Lipids are
water insoluble organic compounds. They are
hydrophobic (nonpolar) or amphipathic (containing both
nonpolar and polar regions).[1]
b) Omega3 and Omega 6 fatty acids

Omega-6 fatty acids (also referred to as -6
fatty acids or n-6 fatty acids) are a family
polyunsaturated fatty acids that have in common a final
carbon-carbon double bond in the n-6 position, that is,
the sixth bond, counting from the methyl end. [2]

Omega-3 fatty acids—also called ®-3 fatty
acids or n-3 fatty acids are polyunsaturated fatty acids
(PUFAs) with a double bond (C=C) at the third carbon
atom from the end of the carbon chain. Fatty acids,
especially essential fatty acids, are gaining importance
in poultry feeding systems not only for improving the
health and productivity of birds, but also because of our
health-conscious society that prefers properly balanced
diets to minimize adverse health issues [3].
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c) Structure of Triglyceride

A triglyceride (TG, triacylglycerol, TAG, or
triacylglyceride) is an ester derived from glycerol and
three fatty acids (tri- + glyceride). Triglycerides are the
main constituents of body fat in humans and other

O

animals, as well as vegetable fat. They are also present
in the blood to enable the bidirectional transference of
adipose fat and blood glucose from the liver, and are a
major component of human skin oils.
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There are many different types of triglyceride,
with the main division between saturated and
unsaturated types. Saturated fats are "saturated" with
hydrogen — all available places where hydrogen atoms
could be bonded to carbon atoms are occupied. These
have a higher melting point and are more likely to be
solid at room temperature. Unsaturated fats have
double bonds between some of the carbon atoms,
reducing the number of places where hydrogen atoms
can bond to carbon atoms. These have a lower melting

12 15

\/_\\/u.:

point and are more likely to be liquid at room
temperature [4].

d) Cholesterol

Cholesterol modulates the fluidity of mammalian
cell membranes. It is also a precursor of the steroid
hormones and bile salts .It is a sterol (has hydroxyl
group at C-3). The fused ring system makes cholesterol
less flexible than most other lipids.
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i. Cholesterol esters
Cholesterol is converted to cholesterol esters
for cell storage or transport in blood. Fatty acid is
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ii. Importance of cholesterol
1. Helping to make the outer coating of cells.
2. Making up the bile acids that work to digest food in
the intestine.
3. Allowing the body to make Vitamin D and
hormones, like estrogen in women and testosterone
in men [6].

© 2020 Global Journals

C—0

esterified to C-3 OH of cholesterol. Cholesterol esters
are very water insoluble and must becomplexed with
phospholipids or amphipathicproteins for transport. [5].
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e) Lipid profile test

Your health care team can do a simple blood
test to check your cholesterol levels. The test is called a
lipid profile. The test measures several kinds of total
cholesterol and its individual parts including
triglycerides. Some doctors do another blood test that
just checks total and HDL cholesterol [7].



) Complication of high cholesterol on the body

Cholesterol moves through your bloodstream
via lipoproteins. Low-density lipoproteins (LDL) and
Highdensity lipoproteins (HDL). Too much LDL and not
enough HDL makes it more likely that the arteries will
develop plaque that lead to coronary arteries narrow, it's
harder for blood to make it through to the heart. If an
area of plaque breaks open, it can result in a blood clot,
which can block blood flow all together. This creates a
great risk of having a heart attack. High cholesterol can
create a bile imbalance, leading to gallstones
Symptoms include abdominal pain, nausea, vomiting,
and bloody stools.

g) Some diseases related to high blood Cholesterol
level

i. Coronary heart disease

The main risk associated with high cholesterol
is coronary heart disease (CHD) .If the cholesterol is too
high, it builds up on the walls of the arteries. Over time,
this buildup is known as atherosclerosis. This condition
causes arteries to become narrowed, and the narrowed
blood vessels reduce blood flow to the heart. This can
result in angina (chest pain) from not enough blood flow
getting to the heart, or a heart attack in cases when a
blood vessel is blocked completely and the heart
muscle begins to die.

ii. Stroke
A stroke occurs when a blood vessel that
carries oxygen and nutrients to the brain becomes
blocked or bursts. A stroke can result if the blood supply
to the brain is reduced. When stroke occurs, part of the
brain cannot get the blood and oxygen it needs, so it
starts to die.

iii. Peripheral arterial disease

High cholesterol also has been linked to
peripheral arterial disease (PAD), which refers to
diseases of blood vessels that are outside the heart and
brain. In PAD, fat deposits build up along artery walls
and affect blood circulation, mainly in arteries leading to
the legs and feet. The arteries of the kidney can also be
affected.

iv. Type 2 diabetes

Type 2 diabetes is another disease linked to
high cholesterol because diabetes can affect the
different cholesterol levels. Even if blood sugar control is
good, people with diabetes tend to have increased
triglycerides, decreased high-density lipoprotein (HDL),
and sometimes increased low-density lipoprotein (LDL).
This  increases the likehood of developing
atherosclerosis.

v. High blood pressure
High blood pressure (hypertension) and high
cholesterol also are linked. When the arteries become
hardened and narrowed with cholesterol plaque and
calcium (atherosclerosis), the heart has to strain much

harder to pump blood through them. As a result, blood
pressure becomes abnormally high. [8]

h)  Sunflower oil

Sunflower ail is the non-volatile oil compressed
from the seeds of sunflower (Helianthus annuls).
Sunflower oil is commonly used in food as frying oil, and
in cosmetic formulations as an emollient. The world's
largest sunflower oil producers now are Ukraine, Russia
and Argentina. [9]

[I. METHOD

a) General methodology

Twenty adult male Swiss albino (SWR) rats,
weighing 120-200g body weight were housed within the
premises of the medicinal and aromatic plant research
institutes, national center for research Khartoum. They
were kept under good ventilation with 12 hours light and
dark cycle. They were housed in the experiment animal
laboratory of the institute. The animals were allowed
acclimatize for five days having access to water and
food. They were randomized to one of the following
experimental groups, with five animals per group:

Group 1. Normal rats were administered normal diet
(control group).

Group 2: Experimental group were administered high-fat
diet and will be injected with low dose reused oil.

Group 3: Experimental group were administered high-fat
diet and will injected with high dose reused oil

Group 4: Experimental group were administered high —
fat diet (disease group).

Randomly fasting blood cholesterol level test
was done in the 20 rats to identify the level of
cholesterol before the administration of special diet that
contain high saturated fat and cholesterol powder to
elevate the level of cholesterol in albino rats.

Rats of group 2 will be injected individually with
1.5 ml/kg reused oil as low does and rats of group 3 will
be injected with 3.0 ml/kg reused oil as high does .blood
sampling and cholesterol level determination were done
once a week for each rat separately. [10]

b) Feeding the Animal

The animals were fed by cholesterol —enriched
high fat diet for four weeks. The mixture consists of 50
ml of natural Ghee and 9.6 gm of cholesterol powder
(stabilizer 95%).Cholesterol powder was added
gradually to the ghee with continuous mixing with glass
rod until homogenous solution was obtained. This gave
a fatty dietary formula with concentration of 2gm/ 10 ml
ghee. The rats were received the mixture according to
weight for four weeks. [11]

c) Blood collection
The blood was collected in heparin zed tube
from rats in each group and centrifuged at 3000 rpm
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and the plasma was collected. Plasma level of total
cholesterol was determined.

d) Total cholesterol determination

This was determined according to modified
enzymatic method of Trinder (1969); the method is
based on the ability of all cholesterol ester present in
plasma to quantitatively hydrolyze into free cholesterol
and fatty acid by cholesterol esterse. In the presence of

oxgen, free cholesterol is then oxidized by cholesterol
oxidase to cholest-4-ene-3-one and hydrogen peroxide
(H202).The H202 reacts with phenol and 4-
aminophenazone in the presence of peroxidase to form
an o-quinoeimine dye. The intensity of the color form is
proportional to the cholesterol concentration in the
sample with maximum absorption at 500 nm. [12]

[11. RESULTS

Table 1: Cholesterol level in mg/dl for the 20 rats during the fasting period at zero time

Number of Rats

Total. Cholesterol(mg/dl)

Group(1)

75
78
70
73
70

77
82
75
80
68

69
74
80
78
76

68
86
78
75
66

Table 2: Cholesterol level in mg/dl for the 20 rats after one week

Number of Rats Dose Total cholesterol (mg/dl)
Group(1) 1 basal diet (mixing of tomato 77
2 +cheese+bread) 80
3 70
4 76
5 72
Group(2) 1 High fat diet 85
2 +injection With 1.5 mi/kg reused oil 88
3 (butter+egg+ powder Cholesterol) 80
4 85
5 79
Group(3) 1 High fat diet
2 +injection With 3.0 mi/kg reusedoil 79
3 (butter+egg+powder Cholesterol) 88
4 89
5 90
Group(4) 1 30
2 86
3 High fat diet (butter+-egg+powder 79
4 Cholesterol) 78
5 69

© 2020 Global Journals




Table 3: Cholesterol level in mg/dl for the 20 rats after two weeks

Number of Rats Dose Total. cholesterol(mg/dl)
Group(1) 1 basal diet (mixing of tomato 77
2 +cheese+bread) 81
3 72
4 76
5 74
Group(2) 1 High fat diet +injection With 1.5 mi/kg 95
2 reused oil (butter+egg+powder 92
3 Cholesterol) 89
4 92
5 86
Group(3) 1 High fat diet +injection With 3.0 ml/kg 69
2 reused oil (butter+egg+ powder 102
3 Cholesterol) 110
4 114
5 105
Group(4) 1 87
2 92
3 High fat diet (butter+egg+powder 86
4 Cholesterol) 84
5 80

Table 4: Cholesterol level in mg/dl for the 20 rats after three weeks

Number of Rats Dose Total. Cholesterol(mg/dl)
Group(1) 1 basal diet (mixing of tomato 75
2 +cheese+bread) 80
3 72
4 77
5 73
Group(2) 1 High fat diet +injection With 1.5 112
2 mil/kg reusedoil 116
3 (butter+egg+powder Cholesterol) 114
4 118
5 115
Group(3) 1 High fat diet +injection With 3.0 121
2 mil/kg reused oil 125
3 (butter+egg+powder Cholesterol) 128
4 132
5 127
Group(4) 1 High fat diet 97
2 (butter+egg+powder 102
3 Cholesterol) 102
4 89
5 110
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Table 5: Cholesterol level of the 20 rats after four weeks

Number of Rats Dose Total. Cholesterol (mg/dI)
Group(1) 1 basal diet (mixing of tomato 76
2 +cheese+bread) 80
3 74
4 78
5 73
Group(2) 1 High fat diet +injection With 1.5 mi/kg 154
2 reused oil (butter+egg-+powder 158
3 Cholesterol) 169
4 178
5 182
Group(3) 1 High fat diet +injection With 3.0 ml/kg 224
2 reused oil (butter+egg-+powder 216
3 Cholesterol) 226
4 223
5 234
Group(4) 1 High fat diet (butter+egg+ powder 114
2 Cholesterol) 120
3 117
4 118
5 131
Average cholesterol level
76.5
76
75.5
75
B Average cholesterol level
74.5
74
73.5 " . . T 1
Fasting  week 1 week 2 week3 week4

Figure 1: Variation of average cholesterol level with the consecutive period in weeks for group 1 rats
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Figure 2: Variation of average cholesterol level with the consecutive period in weeks for group 2 rats
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Figure 3: Variation of average cholesterol level with the consecutive period in weeks for group 3 rats
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Figure 4: Variation of average cholesterol level with the consecutive period in weeks for group 4 rats

IV. DISCUSSION

Adoption the blood cholesterol level in the
normal range is one of the most important issues of the
world health community. Elevation of the cholesterol
level in the blood may lead to many vital health
problems such as cardiovascular diseases, strokes,
high blood pressure and diabetes.

Many reasons cause enhancement of the blood
cholesterol level; one of these reasons is the usage of
the reused cooking oil during frying.

This research project work covers the problem
of using reused cooking oil relating to the blood
cholesterol level change. Twenty rats were divided into
four groups (each group consists of five rats), these
groups were classified as group1 (normal diet rats),
group 2 (high fat diet with 1.5 ml/kg reused oil injection),
group3 (high fat diet with 3 mi/kg reused oil injection)
and group 4(high fat diet).Cholesterol level was
measured for each one of these rats separately on a
fasting condition. The rats were then fed with a proper
diet and injected with a dose of reused oil according to
their groups; cholesterol level was measured for the
twenty rats once a week for four weeks

Concerning the average cholesterol level of
group 1 rats, it ranges from 73.2 during the fasting
period to 75, 76, 654 and 76.2 mg/dl for the
consecutive four weeks respectively (table1). Here we
observed a narrow range of cholesterol level elevation
(figure 1) and this is expected since the rats of this
group were fed with a normal diet and have not being
subjected to any external factors or injections to
increase the cholesterol level.

© 2020 Global Journals

Group 2 rats showed a considerable range of
average cholesterol level elevation, the fasting
period=76.4 , weekl =83.4 ,week 2= 90.8 week 3=
115 and week 4= 168 mg/dl. (table2). This wide range
(figre2) is also expected since the rats of this group
were feed with a high cholesterol diet and being injected
with 1.5 ml/kg reused frying oil (considered as a low
dose).

For rats of group 3 we expect a significant
average cholesterol level elevation starting from the
fasting period 75.4 up to the fourth week 224.6 mg/dl
(tablel), as the rats of this group were injected with 3
ml/kg (considered as a high dose) reused oil in addition
to the high cholesterol diet and this is exactly what we
observed( fig3).

The average cholesterol level of group 4 rats
was moderately elevated starting from 74.6 on the
fasting period up to 120 mg/dl on the fourth week.
These rats have not being injected with a source of the
reused oil and hence the elevation was not pronounced
(figured) .This result is considered as clear evidence to
prove the effect of the reused oil on cholesterol level
elevation.

V. (CONCLUSIONS

Comparing the results of the average
cholesterol level elevation in group2 and group3 we
concluded that increasing the dose of the reused oil has
a vital role on the blood cholesterol level enhancement.

Recommendations
e Using the edible oil only one time for frying if
possible.



10.

11.

12.

If necessary a good compromise should be made
between the financial conditions of the person and
the number of times that the oil is reused specially
in the developing poor countries.

Doing a regular blood cholesterol level check.
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