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Introduction

Coconut oil is important edible oil traded
in the international market, accounting for
around 6.4% of the total traded edible oil. In
the last five years, the volume of coconut oil
traded has tended to increase by 4% annually.
The volume of 1.29 million tons traded in 1991
was increase to about 1.58 million tons in
1996. Two main exporters of coconut oil were
Philippines and Indonesia whose export
shares in 1996 were 65.6% and 20.8%,
respectively.1

Coconut oil is liquid at temperature of

76°F or above, and solid at temperature

under 76 °F. It contains medium chain fatty
acids (MCFAs) such as caprylic acid (C10:0),
lauric acid (C12:0), and myristic acid (C14:0).
Lauric acid presenting approximately 40% in
coconut oil has the greater anti-viral activity
than the other two fatty acids. Lauric acid is
disease fighting and present in breast milk.
The body can converts lauric acid to a fatty
acid derivative called monolaurin. Monolaurin
is a substance protecting infants from viral,
bacterial or protozoal infections. It was
reported that people living in tropical climates
and consuming a diet high in coconut oil had
less heart disease, cancer, and colon
problems than the unsaturated fat esters are.”

Rice bran oil, unlike most vegetable oils,
contains a relatively high proportion of non-
fatty acid components or nonsaponifiable
lipids. Crude rice bran oil and refined rice bran

oil may contain nonsaponifiable lipids up to

5% and 1.5-2.6%, respectively. In contrast,
most other refined vegetable oils contain only
0.3-0.9% of nonsaponifiable lipids. The
nonsaponifiables of rice bran oil are
composed of 43% sterols, 28% triterpene
alcohols, 10% 4-methyl sterols, and 19% polar
components. Approximately 20% of the
nonsaponifiable of crude rice bran oil are in a
form of oryzanol originally found in rice bran
oil.3 Oryzanol is a mixture of esters of ferulic
acid (4-hydroxy-3-methoxycinnamic acid) with
sterols (16% campesterol, and 7% B-
sitosterol), and triterpene alcohols (30%
cycloartenol, 23% 24-methylene—cycloartanol,
and 22% cyclobranol).

More recently, there has been a renewed
interest in the nontriglyceride components of
dietary oils, especially following the discovery
of the hypocholesterolemic effect of rice bran
and rice bran oil. Rice bran oil has greater
amounts of oryzanol and tocotrienols than
most highly refined vegetable oils have. The
hypocholesterolemic effect of rice bran oil can
be reproduced by feeding the extracted
unsaponifiable lipids alone to animals.
Elevations in serum total cholesterol (TC) and
low-density lipoprotein cholesterol (LDL-c)
increase the risk of atherosclerosis and
coronary heart disease. Numerous studies
had demonstrated that edible oils containing
particular saturated fatty acids (SFA) raised
serum TC, and in particular, LDL-c. Also those
enriched in unsaturated fatty acids by

replacing SFAs could lower LDL—c.4
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Objective

A purpose of this study was to investigate
and compared the effect of coconut oil with
rice bran oil on serum lipid profiles of rats

after ingestion for 4 weeks

Materials and methods
Animals

Forty of three-week-old male Sprague-
Dawley rats with initial weight of 50-60 g were
used in this study. The differences of mean
body weight within group were not more than
10 g and between group were not more than
5 g. Rats were individually caged and

maintained in a controlled environment at 20-

22°C, 60% relative humidity, and a 12-h
light-dark cycle. Animals were randomly
divided into four groups. Each group consisted
of ten animals. They were provided with
experimental diets and water ad libitum for a
28-day feeding period. Food consumption was
measured daily and body weights of animals
were checked weekly. The experimental
protocol was developed according to the
guidelines of the Committee on Care and Use
of Experimental Animal Resources, Institute of
Food Research and Product Development,

Kasetsart University, Bangkok, Thailand.

Diets

Four experimental diets were prepared
from coconut oil (CNO) and rice bran oil
(RBO) determined by following the AOAC
method.5 Four formulas were prepared as

follows: Diet 1 — 100% RBO, Diet 2 - 50%

RBO + 50% CNO, Diet 3 — 100% CNO, and
Diet 4 — 50% CNO. These diets were
composed of 10% protein, 8% vegetable oil
(except Diet 4, 4% vegetable oil), 5% mineral
mixture, 1% vitamin mixture, 1% cellulose, 5%
moisture, 35% sucrose, and 35% corn starch.
The experimental diets were isocaloric except
the Diet 4 whose energy was lower than the
rest of the Diets. The purpose of using 50%
CNO in Diet 4 was to study the different levels
of CNO on the changes of TG and TC levels

compared to the rest of the diets. (Table 1)

Sample collection

Blood was collect only once at the
termination of the experiment. After 28 day
feeding, animals were fast for 16 hours before
anaesthetized with diethyl ether. Blood was
drawn using cardiac puncture, put into a test
tube, and allowed to clot at room temperature
for 30 minute. The clotted blood was
centrifuged at 3,000 rpm for 10 minutes to
obtain serum. Serum lipid profiles including
TC, TG, LDL-c, and HDL-c were analyzed

using enzymatic colorimetric procedures.

Statistical analysis

Data were analyzed and expressed as
mean + SD. Values of serum lipid profiles
were compared by using ANOVA. The
differences in mean among the Diets were
determined by using Duncan's New Multiple
Range test of SPSS program. The p-values
were less than 0.05 was considered as

significant.
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Table 1 Compositions of raw materials in four experimental diets (g/10 kg)

Diet 1
(100% RBO)

Ingredients

Diet 2

(50% RBO +

Diet 3
(100% CNO)

Diet 4
(50% CNO)

50% CNO)

Energy (kilocalorie) 38,252 38,252 38,252 34,652
Casein 1,230 1,230 1,230 1,230
Rice bran oll 800 400 - -
Coconut oil - 400 800 400
Mineral 500 500 500 500
Vitamin 100 100 100 100
Cellulose 100 100 100 100
Sugar 3,635 3,635 3,635 3,835
Corn starch 3,635 3,635 3,635 3,835

Resuits and discussion

Rats in this experiment could be used as
animal models since they had shown similar
characteristic of lipoproteins and cholesterol
metabolism as compared with humanss. Lipid-
containing lesions had been induced in the rat
on high-fat diets. Strain of rats showing hypo-
and hypercholesterolemia were developed as
an aid

in studying the possible genetic

8 . . 7
mechanisms in etiology .

Diet intake and body weight

At the beginning of experiment, initial
body weight (IBW) of rats in each group was
no significant difference (Table 2). After
feeding with four experimental diets composed
of different levels of RBO and CNO for 4
weeks, the means of final body weight (FBW)
and feed intake (FI) of rats fed with Diet 1
were significantly lower than those of rats fed

with Diet 2 and Diet 4. It showed that the rats

preferred consuming 50% RBO + 50% CNO
diet or 50% CNO diet to 100% RBO diet.

It was obvious that even though FI of rats
fed with Diet 4 were significantly higher than
those fed with the rest of the experimental
diets, its energy intake (El) was not
significantly different from the rest of them. It
was possible that Diet 4 provided calorie less
than the rest of the diets. However, the feed
efficiency ratio of rats fed with 50% RBO +
50% CNO diet was significantly higher than
those fed with 100% RBO diet or 50% CNO

diet.

Serum triglyceride

Table 3 showed that the TG-lowering
effects were significantly higher in rats fed
with 100% CNO diet (0.94 + 0.17 mmol/L) or
50% CNO diet (0.89 = 0.12 mmol/L) than
those fed with the 100% RBO diet (1.13 %
0.33 mmol/L)(p < 0.05). It indicated that CNO
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alone had greater reduction serum TG than
RBO alone did after ingestion for 4 weeks.
However, the serum TG level of rats fed with
Diet 2 containing combination of 50% CNO
and 50% RBO (1.04 =+ 0.16 mmol/L) was no
significant difference compared with those of
Diet 1 (1.13 £ 0.33), Diet 3 (0.99 + 0.17
mmol/L), or Diet 4 (0.89 + 0.12 mmol/L)
containing only one kind of oils in different
levels (Table 3). Based on the previous study,
serum TG and TC levels in fourteen male
Sprague-Dawley rats at eight months of age
raised in the same standard conditions and
fed with the normal standard control diet
(composed of 24% corn meal, 20% fish meal,
12% soybean extract, 15% wheat bran, 20%

rice flour, 3% mineral mixture, 2% vitamin

mixture, 2% sugar, and 2% vegetable oil)
were 129 mmollL and 4.05 mmoliL,
respectivelya. The means of serum TG levels
in all experiment groups in this study were
lower than that of rats fed with standard diet.
If considering energy of the four experimental
diets, Diet 4 provided only 34,652 kilocalories
while the rest of experimental diets contained
38,252 kilocalories. A half of fat content in
Diet 4 was removed and the rest of edible oil
was provided by coconut oil. The result
indicated that reducing calories by 50% and
using coconut oil as a source of edible oil
could lower blood triglyceride level than
maintaining energy supply but adjusting a ratio

of rice bran oil to coconut oil. (Table 3)

Table 2 Initial body weight, final body weight, feed intake, feed efficiency ratio and energy intake in

rat fed with four experimental diets for 4 weeks'

Diets’  1BW' FBW' FER' El’

(g/rat)- (g/rat) (glrat/4 wks) (Kcal/rat/4 wks)
1 50.70 + 4.48° 14512 + 15.368°  327.85+38.00° 0.28 +0.03°  1254.09 + 145.36
2 5062+441° 164391113  357.50+20.18° 0.31:0.01°  1367.88 +77.22°
3 51.69+429" 15450+ 14.17° 338.76 £ 32.24™ 0.30 £ 0.01"  1295.85 + 123.32"
4 5176+494° 15941:643° 37267 +2149° 028+001°  1291.30 + 74.48"

"mean + 8D, N=10

*Values in a column with different superscripts were significantly difference at p < 0.05.

*Diet 1 = Diet with 100% RBO, Diet 2 = Diet with 50% RBO + 50% CNO, Diet 3 = Diet with 100% CNO, Diet 4 = Diet

with 50% CNO

“IBW = initial body weight of rat at beginning of experiment, FBW = Final body weight of rat at 4 weeks of experiment,

Fl = Feed intake of rat in 4 weeks, El = Energy intake of rat in 4 weeks, FER = Feed efficiency ratio = body weight

gain / feed intake
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Table 3 Serum lipid levels in rats fed with diets containing RBO or CNO for four weeks'

Experimental diets T(32 TC2 LDL—c2 HDL-¢~
(mmol/L) (mmol/L) (mmol/L) (mmol/L)
Diet 1 100% RBO 1134033 321026 0.24 + 0.08" 2.48 + 0.22°
Diet 2 50% RBO + 50% CNO  1.04 £ 0.16°° 3.30 £ 0.19" 0.23+0.05° 2.56 + 0.15"
Diet 3 100% CNO 0.94 +0.17°  2.60 +0.22° 0.19 + 0.04° 210 £ 0.16"
Diet 4 50% CNO 0.89 £ 0.12° 2.60 +0.20° 0.20 £0.07°  212+0.16°

1mean +SD, N=10 2Va/ues in a column with different superscripts were significantly difference at p < 0.05.

Serum total cholesterol, LDL-c, and HDL-c

Elevations in serum TC and LDL-c
increase the risk of atherosclerosis and
coronary heart diseaseg. Numerous studies
have demonstrated that oils containing
particular SFAs raise serum TC, and
especially LDL-c while those enriched in
unsaturated fatty acids lower LDL-cm'”,

When considering serum cholesterol, it
was found that mean serum TC and HDL-c
levels in rats fed with Diet 1 and Diet 2
(LDL-c; 3.21 £ 0.26 mmol/L vs. 3.30 £ 0.19
mmol/L and HDL-c; 248 + 0.22 vs. 2.56 *
0.15 mmol/L, respectively) or Diet 3 and Diet
4 (LDL-c; 2.60 £ 0.22 mmol/L vs. 2.60 = 0.20
mmol/L and HDL-c; 2.10 + 0.16 mmol/L vs.
2.12 + 0.16, mmol/L, respectively) were not
significantly different (p > 0.05). However,
feeding rats with both levels of CNO could
significantly lower serum TC and HDL—c levels
than feeding them with 100% RBO or a
mixture of 50% RBO and 50% CNO (p<0.095).
However, there were no significant differences
among serum LDL-c levels of all experimental

groups. The mean values of serum LDL-c

were 0.24 + 0.08 mmol/L in Diet 1, 0.23 *
0.05 mmol/L in Diet 2, 0.19 £ 0.04 mmol/L in
Diet 3, and 0.20 = 0.07 in Diet 4. This finding
indicated that the cholesterol-lowering effect of
CNO involved lowering serum HDL-c instead
of LDL-c. (Table 3)

Recently, Ausman LM et al has reported
that both plasma TC and LDL-c were
significantly reduced in rats fed with physically
refined RBO but in not rats fed with canola oil
relative to coconut oil. However, plasma TG
levels in all groups were not significantly
different . It has demonstrated that CNO rich
in SFAs in forms of MCTs had a hypo-
cholesterolemic effect in rats rather than RBO
had. Ausman LM used physically refined RBO
while our study used rice bran oil. Physically
RBO wused in Ausman's study contained
higher content of unsaponifiables due to

alkaline
13

eliminating the normally used
extraction step in the oil refining process12'
Unsaponifiables were composed of plant
sterols and oryzanol. It has been established
in both humans and experimental animals
sterols in

feeding with dietary plant

http:www.Nutritionthailand.or.th

63



64

@ Mya3lnruinis U0 44 atun 2 wsen -Jguigmn 2552

M

pharmacologic amounts could decrease serum
cholesterol levels° under conditions in
which the dietary fatty acid pattern was kept
constant. Both plant sterols and triterpene
alcohols could inhibit cholesterol absorptionﬂ'
21. It was found that the uptake of radiolabeled
cholesterol mixed in plant sterols was inhibited
in intestine, and the degree of inhibition
increased as the ratio of dietary plant sterol:
cholesterol increased.

In this present, it is known that if the level
of serum cholesterol is lowered, the incidence
of new events of coronary heart disease will
be reduced . It obviously showed in this study
that CNO had greater reduction of serum total
cholesterol than RBO had. However, serum
LDL-c levels had no significant difference
among rats fed with either RBO or CNO for 4
weeks. When considering HDL-c or good
cholesterol, the results demonstrated that
serum HDL-c levels in rats fed with CNO were
lower than those of RBO. The TC-lowering
effect of CNO was related to the HDL-c
lowering effect instead of the LDL-c lowering
effect. Therefore the effect of CNO on
lowering serum HDL-c needs to be considered
if intending to consume coconut oil as a main

source of fat in daily diet.

Conclusions

Serum TG, TC and HDL-c levels of rats
fed with coconut oil were lower than those of
rats fed with RBO while no significant
difference among their serum LDL-c levels

after ingestion the experimental diets for four

weeks. However, serum total cholesterol
depletion in rats fed CO may be related to the
HDL-c lowering effect instead of the LDL-c
lowering effect. Therefore, coconut oil should
not be consumed as a main source of fat in

daily diet,
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