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ABSTRACT: Edible oils play an important role in the body as carriers of essential fatty acids, this essential fatty
acids are not produced in the body but gotten from diet we consume. This study examined the effect of palm oil, palm
olein, palm kernel oil and their blends (PKO: POL and POL: PKO) on the lipid profile of Albino rats. The aim was to
investigate the nutritional and health effects of these oils. Serum was used in the biochemical analysis of lipid profile
using Randox Laboratories (England) kit. High density lipoprotein cholesterol in rats fed diets containing unheated and
unblended PKO was lower than the recommended range and palm olein and their blends were all higher than the
recommended range of 40-59mg/dL. Palm kernel oil fortified diet significantly increased triglyceride levels while; total
cholesterol levels were considered to be acceptable except for palm kernel oil and its blends. Palm kernel oil and higher
blend of palm kernel oil increased significantly very low density lipoprotein cholesterol above the recommended limit
of 2-30mg/dl. Low density lipoprotein cholesterol values in this study were far below the recommended limit for PKO
and higher blends of PKO. In conclusion palm oil helps to lower total cholesterol concentration by stimulating the
synthesis of protective HDL-C. Palm kernel oil increases total triglyceride and total cholesterol levels.
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Consumption of fats and oils have been linked to high
hypercholesteama in the body, diabetes and heart
diseases, Consumers need meaningful information to
enable them make informed choices of their diets and
the types of oil they purchase and consume. The trend
toward the consumption of healthier foods has
stimulated the search for alternative oils or methods for
improving the quality of oils presently used in food
processing. This has led to the modification of
naturally occurring oils to meet carefully designed
specifications. Improved edible oils can be produced
by physically blending oils in order to modify their
properties and improve the oil functionality and meet
product specifications. Blending of oils serves to
improve and enhanced the nutritional quality of the
oils. Thereby improving commercial viability
(Abdulkarim et al; 2010b). Blending of oils physically
modifies fatty acid distribution without any chemical
or biological process (Liu and White, 1992). The food
value of the oils and blends can also be predetermined
to provide the safest food for consumers (Bazlul et al;
2010). Palm olein is considered as the gold standard in
frying and is perhaps, on its own, the most widely used
frying oil in the world (Grasas, 2010). Palm kernel oil
has a low health rating because it is high in saturated
fatty acids and low in essential fatty acids, making it a

poor addition to the diet. Palm kernel oil is cheap and
readily available in many regions, making it an
economically attractive alternative to the healthier
palm oil. Palm kernel oil is typically solid at room
temperature, and it can withstand very high
temperatures. In parts of Africa and Asia, it is
commonly used as cooking oil, but it can also be used
in the production of soaps and cosmetics. Many
cosmetics manufacturers utilize palm kernel oil as an
inexpensive substitute for commodities or components
like coconut oil and shea butter. The objective of this
study is to determine the effects of palm oil, palm
olein, palm kernel oil and their blends of blended oils
on the lipid profile of Albino rats.

MATERIALS AND METHODS

Sample collection: The oils used for this studies were
refined, bleached and deodourized palm olein, crude
palm oil and crude palm kernel oil. Samples were
obtained from PRESCO Nig, Plc. Benin- City,
Nigeria.

Preparation of blend: Palm olein and palm kernel oil
were mixed in proportions ranging from 100% palm
kernel oil to 100% palm olein in 20% increment
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(vol/vol). A total of four blends were prepared. Palm
oil was not blended.

Animal and Toxicology studies: A total of seventy-
five albino rats were procured. They were kept in
ambient temperature, light / dark cycle of 12/12hours
and supplied with feed and water ad libitum. They
were then divided into 25 groups (three per group),
including control.

Grand grower mesh pellets were used mixed with the
various oils (i.e 10% of the oils were mixed with
weighed amounts of pellets). Weekly body weight of
each animal was assessed using weighing balance
during the acclimatization period, once before the
commencement of addition of 10% oil and
subsequently once weekly when oil and the feeds had
been mixed, i.e; during the dosing period and once on
the day of sacrifice. At the end of the feeding period,
the animals were fasted overnight, anaesthetized with
chloroform and blood samples collected in plain tubes.
Before sacrifice the rats were kept for 12weeks.

Preparation of serum: Blood was collected from each
of the rats by cardiac puncture into plain tubes,
followed by centrifugation at 2,000rpm for 10mins
using (Centrifuge 80-2 Techmel & Techmel USA).
Clear serum was collected separately for each sample
with help of a syringe.

Biochemical analysis: Serum was used in
determination of lipid profile using Randox
Laboratories (England) kit according to
manufacturer’s instruction.

Determination of Total Cholesterol: Total cholesterol
was determined according to the method of Reiser et
al., (2013).

Determination of High Density Lipoprotein
Cholesterol: High Density Lipoprotein Cholesterol
was determined according to the method of Lopes-
Virella (1997).

Determination of Total Triglyceride: Determination of
Total Triglyceride was determined according to the
method of Tietz (1990).

Determination of Low Density Lipoprotein
Cholesterol: Low density lipoprotein was calculated
according to Hlais et al (2013) and European
Atherscierosis Society (1987).

Determination of Very Low Density Cholesterol: This
was calculated according to the formula of Martin et
al., (2013).
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Statistical Analysis were carried out using one way
analysis of variance (ANOVA) mean P<0.05 was
considered significant.

RESULTS AND DISCUSSION

High density lipoprotein cholesterol levels: HDL-C is
considered “good cholesterol” because it assists in
keeping arteries clear of deposits or plaque. They take
out the low density lipoprotein cholesterol (LDL-C).
They help to maintain free blood circulation. It gives
some protection toward coronary heart illness. The
HDL-C values obtained in this study from the serum
of the animals was (63.91mg/dl) for unheated palm
olein, unheated palm oil gave value of HDL-C of
(59.13mg/dl) and PKO gave value of (85.38mg/dl).
The HDL-C was significant between and within
groups at (P<0.05) and statistically the same with the
control. The HDL-C value obtained for palm oil is in
agreement with the observation that palm oil fortified
diets resulted in lower serum cholesterol level and
compares favourably with corn oil and lightly
hydrogenated soybean than saturated oil. Palm oil
reduced the HDL-C concentrations in the rats.

PKO induced increase of the TC: HDL-C ratio
indicates that it promoted the formation of more
cholesterol than phospholipids (Nelson and Cox, 2000;
Glew, 2006). These results probably indicate that PKO
could promote the formation of more cholesterol and
less phospholipid. Glew (2006) also reported that
phospholipids expectially phosphatidycholine, had
detergent properties in bile and aided in solubilizing
cholesterol. LDL-C: HDL-C ratio supports the
formation of more cholesterol.

Palm oil stimulates the synthesis of protective HDL-C
and removal of harmful low density lipoprotein (LDL-
C) and has potent anti-oxidant effects. Palm oil is rich
in vitamine E (particularly tocotrienols, carotene and
tocopherols), which appear to reduce cholesterol
concentration (Ebong et al; 1999). These antioxidants
have also been proven to fight tumor cells
(Steinbrecher, 1984) and inhibit cholesterol
biosynthesis (Qureshi, 1986). The HDL-C values in
this study falls within the range of 40-59mg/dl.
However, the American Association for Clinical
Chemistry has advised that levels higher than 70mg/dI
is beneficial. It gives protection against coronary heart
diseases. Value obtained in this study was higher than
40mg/dl, the higher the value the better.

Low density lipoprotein cholesterol levels: LDL-C
level of Albino rats were significantly the same
between and within groups and controls at (P<
0.05).The test for low density lipoprotein cholesterol
(LDL-C) is used as component of a lipid profile that is
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useful to predict an individual’s risk of developing
heart diseases. All forms of cholesterol in the blood;
the LDL cholesterol build up can lead to blockage in
the arteries because the LDL cholesterol is considered
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the most important form in determining risk factor of
heart disease. Most treatment decision is often based
on LDL values.

Table 1: Lipid profiles of oil samples (mg/dl)

Feed: formmulated Time Trighceride Total cholesterol HDL-C LDL-C VLDL-C
with oil (minz)
FOL-FEO 20 128.04477.32% 1975021937 95 152104 65 7914215857 12361=21.06°
{30200 40 1075040837 136.76235.65= Bl 0243 87 53.5423830° 21.50=2264%
&l 145.85475.03*  204.77473.531% 98.72:2204°  TEERLTITT 219.17s33 400
FOL.PEO 20 1100044 487 196.36:!:125.".]'3_']’ 91234345 BIAIZ0E1T 220014697
(60:40) 40 13080411 .40% 18362411 80~  E2.30£007 T3 l6LE 6T 2616£10.11%
&l 1397847882 17823460357 B3 34£223% 64937506 27961929
POL umblanded p. 101.42480.80° 12274435045  3337L16.56° 4700016  20.28£12.38°
40 120067£73.20% 1404423053 60.85z1345° 55.33z16.56° 14.13z18.33°
&0 1665150533 2000047557 B4.33z1097°  BL35=184%° 33824122
FEOPOL 2 160030460 15 2354142783 13253547735 T07634.14° 32102249
{30200 40 183.342124.04% 230012401 647 111.00£15 56" B245£3380° 36671617
&l 195 06236.50°  243.12215.24%  100.09+17.99° 10402434 14° 39.01+33 53
PEO-POL X T0.8861.10°  210.00+10.66° 01.50£1345°  B4.32£2281a 34.18£12.0(°
(60407 40 174 08£73.53* 2152942102 101.00£1057 794737002 3482005
&l 1803320675 25335246217 1100027755 B7.45:19.022 36072551
FEO wblended 2 1506245825 180002+10.43  66.979.02° B293£5310° 30.12=1098%
40 166. 782702 107 65488 65  T344:B41* B5.852232%° 33 5px253%
&l 180.40£02.43* 22003205 76%  BSI3£ITES 947283700 36.08=1040°
PO unblendad 2 1122844435 1400061228  65.82£16.03°  5L70£34.14° 224622745
40 120 85401 65% 151 46463 35° TLIBL1B T2 55.00£3834° 24 18£18.50°
&l 15041435 64% 16504273797 TE93£123%  60.01=2336° 26.08=19.05°
PO unbeatad 1044582679 1230041228 50131646 4304213 54" 208343 5%
POL umheated 1000001771 120026463.59 65914384 363321345 20.00=15.16°
PEO unheated 142.532118.32° 16062475.79%  T338:27.56° 3674212 81° 28.51:34%°
Control 205356216764 161 46465817 63350910 TEI3HAETE 40.75=33.55%

The control is the grand cereal feeds without the oil. The same superscript means it is not significantly different at P < 0.05. While different
superscript is significantly different at p<0.05. LDL-cholesterol, VLDL-Cholesterol, triglycerides and HDL-cholesterol levels were all
found to be significant at (P < 0.05) between groups and within groups. Total cholesterol was significantly different at p<0.05.

Elevated levels of LDL cholesterol can indicate risk
for heart disease, so an LDL-C result is evaluated with
respect to the upper limits against a desired baseline.
High LDL-C has the probability of inducing a cardiac
arrest, since it triggers by building upon arterial blood
vessels when very high. The outcome is a reduction of
the circulation of blood and increase risk of
cardiovascular illness and stroke. LDL —C levels are
therefore, the very best gauge of the risk of cardiac
arrest. In all the plasma samples analysed only that for
PKO: POL (80:20) heated at 200°C for 60mins rose to
104mg/dI. This was however, within the range of 100-
129mg/dl which is considered near optimal or close to
ideal (AACC, 2015). LDL-C values of PKO therefore
indicate the likely harmful effect of PKO. The highest
level of cholesterol was recorded in Albino rats that
were fed feeds containing PKO. The Present results
confirmed those of Bolanle and Dais (2007), who
concluded that dietary intake of PKO on a long term
basis could pose a risk of coronary heart disease and
also confirmed the joint FAO/WHO expert
consultation report which stated that lauric (C12.0),
myristic (C14.0) and palmitic acid (C16.0)
consumption caused an increase in LDL-C whereas
stearic acid (C18.0) had no effect on LDL-C and

replacing saturated fatty acids (C12.0-C16.0) with
unsaturated fatty acids decreased both LDL-C
concentration and the total cholesterol / HDL-C ratio.

Total Triglyceride Cholesterol levels: Triglycerides
(TG) are another form of fat in the blood that can raise
the risk of heart disease. They are derived from our
diets. Every ingested calorie not required by the body
is transformed into triglycerides which are deposited
in the body in the form of fat. Table 1 showed that
feeding Albino rats on feeds containing palm kernel oil
increased triglyceride levels significantly. The TG was
significant between and within groups at (P< 0.05). It
was raised in feeds fortified with blends of PKO and
heated PKO. The ideal level of triglycerides should be
lower than 150mg/dl (AACC, 2015) and the total
triglyceride cholesterol level of rats whose feeds were
formulated with PKO fell within the borderline of 150
- 199mg/dl (AACC, 2015).

Total cholesterol levels: Total cholesterol levels was
similar to control, between and within groups; at (P<
0.05), no significant difference was observed. This
measures the total amount of cholesterol in blood,
including LDL-C and HDL-C. Table 1 shows that
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feeding rats on feeds containing palm kernel oil
increased significantly the total cholesterol level of
Albino rats compared with those that were fed diet
containing POL and blends of POL, with the same
level of oil. Most of the plasma cholesterol levels were
less than 200mg/dl which is considered desirable
(AACC; 2015) while higher values were obtained for
fortification of feeds with blends of PKO: POL (80:20)
and (60:40), between 230-243mg/dl and 210-
233mg/dI respectively. Total cholesterol level of 200-
239mg/dl is considered borderline high. While
240mg/dl and above is considered high.

Very low density lipoprotein levels: VLD-cholesterol
levels were similar with control, between and within
groups at (P< 0.05) and no significant difference was
observed. It is produced in the liver and released into
the bloodstream to supply body tissues with
triglycerides. About 50% of a VLDL particle is made
up of triglycerides. High levels of VLDL cholesterol
have been associated with the development of plaque
deposits on artery walls, which narrows the passage
and restrict blood flow with consequent elevation of
blood pressures. VLDL cholesterol is termed bad
cholesterol. It helps cholesterol build up on the walls
of arteries. Table 1 showed that feeding rats on feeds
containing palm kernel oil increased significantly
VLDL-C level compared with those of rats that were
fed diet containing POL and blends of POL at the same
level of oil. PKO for treated, untreated and blended
samples showed marginal increase in VLDL-C. The
VLDL cholesterol value obtained in this study for
untreated, treated and blended oil fortified feeds fed to
rats, was within the range of VLDL cholesterol
(AACC, 2015). However, samples of feeds including
PKO and blends of PKO were higher and all above the
recommended limit of 2-30mg/dl for VLDL
cholesterol.

Conclusion: This study shows that oils can be blended
by blending saturated oils with unsaturated ones,
thereby, modifying the properties of the oils such as
(Blending palm olein and palm kernel oil). Palm oil
being rich in antioxidant reduced total cholesterol
concentration by stimulating the synthesis of
protective high density lipoprotein cholesterol and
lowering harmful low density lipoprotein cholesterol.
Dietary intake of palm kernel oil on a long term basis
could pose a risk of coronary heart disease. Palm
kernel oil helps to lower HDL-C and reduces total
triglyceride, total cholesterol level.
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