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Abstract: This study was conducted to find out the effect of coconut
fruits and their milk on biological and biochemical changes of
hypercholesterolemic rats. Therefore, Thirty-six male albino rats,
weighing 140-150g, were used. They were divided into two main
groups. The first main group (6 rats) was used as a negative control
group,which were fed the basal diet. The second main group (30 rats)
was fed a basal diet supplemented with powdered cholesterol and a
ahigh- fat diet (10% animal lipid) to induce hypercholesterolemia and
were divided into five equal subgroups. One group was placed as a
positive control group who were continuously fed the basic diet. The rest
four groups were fed the basic diet with coconut fruits at a concentration
of 2.5 and 5% and coconut milk at levels of 250 and 500 ml per kg of
feed for 28 days. The data obtained indicated that both coconut powder
and coconut milk resulted in a significant decrease (P<0.05) in serum
TC, TG, LDL and VLDL with increased HDL. Both coconut powder
and coconut milk also improve liver and kidney function. These data
confirmed the hypothesis that both coconut powder and coconut milk
contain several bioactive compounds capable of mitigating the harmful
effects of high cholesterol and inhibiting high blood cholesterol in rats.
Therefore, we recommend using such fruits in moderate quantities in our
daily diets to benefit from its health benefits.
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Introduction

Cholesterol is a waxy steroid metabolite found in the cell
membranes and transported in the blood plasma of all animals (Leah,
2009). It is biosynthesized by all animal cells and is an essential
structural component of animal cell membranes. Cholesterol is one of
three major classes of lipids which all animal cells use to construct their
membranes. It is transported in the blood plasma within protein particles
(lipoproteins). Lipoproteins are classified by their density very low
density lipoprotein (VLDL), intermediate density lipoprotein (IDL), low
density lipoprotein (LDL) and high density lipoprotein (HDL)
(Biggerstaff and Wooten, 2004).

Hypercholesterolaemia became the most frequently encountered
medical problem worldwide. Among its causes are the bad dietary habits
and increased dependence on fast food. (Bipasha and Goon, 2014).
Hyperlipidemia is a common predicament in society due to change of
lifestyle and food practice. Besides medication, diet also plays an
important role in the management of lipid and lipoprotein concentrations
in blood. Previous studies have shown that the uncontrolled consumption
of high fat diet also leads to insulin resistance (IR) because the saturated
fatty acids (SFA) interfere with the action of insulin (Park et al., 2011).
Causes of hyperlipidemia could be included a diet rich in saturated fat
and cholesterol increases blood cholesterol and triglyceride levels, Other
disorders as obesity, diabetes mellitus and hypothyroidism increase the
risk of hyperlipidemia, obesity, several drugs such as corticosteroids,
estrogen and betablockers (Guptaetal ., 2016).

Coconut (Cocos nucifera) belonging to the Arecaceae family
holds quite an importance in the Indian traditional medicinal system. C.
nucifera inflorescence (Cnl) has been reported in literature to be useful
in treatment of diarrhoea, dysentery, diabetes, and dyspepsia (Rengjith
et al., 2013). Coconut meat is the white flesh found inside the hard, brown
outer shell of the coconut. it is rich in several important minerals,
especially manganese and copper. While manganese supports enzyme function
and fat metabolism, copper assists bone formation and heart health. (Li and
Yang, 2018). Coconut milk is the liquid that is extracted from the grated
coconut white meat which is rich in saturated fats and it widely consumed in
parts of Asia and South America. They are widely cultivated in the tropical
climates as mentioned above and are exported as canned products to North
America and Europe (Tinchan et al., 2015).
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The functionality of coconut flour in terms of prevention for risk
of chronic diseases, e.g. diabetes mellitus, cardiovascular diseases
(CVD) and colon cancer, which, revealed increase production of coconut
and coconut flour. The production of coconut flour is very economical
because it can be produced in a small or large scale. The raw material is
obtained from the by-product (waste) of the coconut milk industry and
the process and equipment used in its production is simple and cheap.
Coconut flour as a good source of dietary fiber can be added to bakery
products, recipes and other food products for good health (Trinidad et
al., 2006). Also, Salil and Rajamohan (2001) studied the effect of
coconut protein in rats fed high fat cholesterol containing diet on the
metabolism of lipids and lipid peroxides. The results showed that
Feeding coconut protein results in decreased levels of Malondialdehyde
in the heart and increased activity of Superoxide dismutase and Catalase.
supplementation of coconut protein causes increased excretion of urinary
nitrate which implies higher rate of conversion of arginine into nitric
oxide. In the present study, the arginine supplemented group and the
coconut protein fed group produced similar effects. These studies clearly
demonstrate that coconut protein is able to reduce hyperlipidemia and
peroxidative effect induced by high fat cholesterol containing diet.
Furthermore, Kasai et al., (2003) reported hypercholesterolemic effect
of coconut oil. This difference could be due to addition of coconut oil to
cafeteria diet in the present study, whereas in other studies, coconut oil
was administrated with standard rat chow. The oil is obtained of coconut
kernel and it is a natural functional food rich in medium-chain
triglycerides (MCTs), mainly the saturated fatty acids with
approximately 50% of the lauric acid. The lauric acid has potential
virucidal and bactericidal actions (Liau et al., 2011). Further studies
revealed that one of the factors responsible for the cholesterol lowering
action is coconut kernel protein. Studies from this laborator/and
elsewhere suggest that lysine/arginine ratio of a protein influences its
effect on cholesterol metabolism. Animal protein with higher
lysine/arginine ratio were hypercholesterolemic while many plant
proteins with their lower lysine/arginine ratio had hypocholesterolemic
effect (Harding et al., 2009). Also, Feng et al., (2012) found that
coconut milk and coconut meat contain dietary phosphorous that
prevents oxidative damage and increases the activity of antioxidant
enzymes in the intestine and hepatic pancreas of young. Finally, Khaw

87



Journal of Home Economics, Volume 30, Number (1), 2020

et al., (2018) and Rachel, (2017) indicated that coconut meat contains
coconut oil, which may boost HDL (good) cholesterol and reduce LDL
(bad) cholesterol. Improvements in these markers may reduce your risk
of heart disease. Therefore, the present study aimed to investigate the
effect of coconut fruits and their milk on biological and biochemical
changes of hypercholesterolemic rats.
Materials and Methods
Materials

Coconut (Cocos nucifera, L.) fruits and their milk, was obtained
from local market of Shebin El-kom. Coconut was ground into fine
powder by using electric grinder (Toshiba EIAraby, Benha, Egypt) and
kept in dark, stoppered glass bottles in a cool and dry location until
using. Coconut milk is the liquid obtained by pressing of grated coconut
meat resulting in rich white liquids and kept in dark, stoppered glass
bottles in a cool and dry place until using. The coconut powder and
coconut milk were kept in a cool, dry and dark place to reduce the
oxidation of their contents.
Rats and diets

Male albino rats, weighing 140-150 g per each, were purchased
from the Institute of Medical Insect Research, Doki, Cairo, Cholesterol
obtained from EIl-Gomhoria Company Fof Trading Chemicals, Drugs
and Medical Instruments, Cairo, Egypt. Basal diet constituents were
obtained from Technogene Chemical Co., Dokki, Egypt.
Experimental design

Thirty-six male albino rats were housed in healthy condition (21-
23°C) and fed on basal diet for one week before starting the experiment
for acclimatization, after this, rats were divided into two main groups,
the first group (6 rats) fed on basal diet as a negative control (ve-) and
the other main group (30 rats) was fed on cholesterol powder and high
fat diet (10% animal lipid) for 3 weeks to induce hypercholesterolemia,
then classified into 6 groups as follows: group (1), rats will feed on basal
diet as a control negative (ve-); group (2), injected by obesity was
induces in normal healthy male albino rats by fed on cholesterol powder
and high fat diet (10% animal lipid) supplemented in the basal diet and
used as a positive control group (ve+); group (3), a group infected
cholesterolemic and is fed on coconut fruit as powder dose of 2.5% of
diet; group (4), a group infected cholesterolemic and is fed on coconut
fruit dose of 5% of diet; group (5), a group infected with cholesterolemic
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and is fed on coconut milk at a dose of 250 mg / kg of diet; and group
(6), a group infected with cholesterolemic and is fed on coconut milk at
a dose of 500 mg / kg of diet.
At the end of the experimental (4 weeks), rats were fasted for 12-
h then scarified. Blood samples were collected from the portal vein into
dry clean centrifuge tubes for serum separation. Blood samples
centrifugedfor 10 minutes at 3000 rpm to separate the serum according
to Drury and Wallington (1980).
Serum lipid profile assay
Cholesterol, TG, HDL-c, LDL-c and VLDL-c were determined
according to Allain et al., (1974), Lopez (1977), Fossati and Prencipe
(1982) and Lee and Nieman (1996), respectively. Low density
lipoprotein cholesterol and very low density lipoprotein cholesterol
calculated according to the following equation: LDL-Cholesterol = Total
cholesterol-(HDL-c + TG/5 (VLDL-c — HDL.
Liver functions assay
Alanine Transaminase (ALT), Aspartate Transaminase (AST)and
alkaline phosphatase (ALP) were determined according to the methods
described by Bergmeyer and Harder (1986), Kachmar and Moss
(1976) and Varley et al., (1980) respectively.
Kidney functions assay
Urea, Creatinine and Uric acid were determined according to the
methods of Patton and Crouch (1977), Henry (1974), and Schultz
(1984) respectively.
Statistical Analysis
Data were expressed as mean + standard deviation. In order to
compare the groups. Analysis of Variance (ANOVA) test was used.
Different values at some column (P<0.05) were considered to be
statistically significant according to SAS (2006).
Results and Discussion
Effect of coconut fruits and coconut milk on body weight gain
(BWG) (g|day/rat), feed intake (FI) (g/d) and feed efficiency
ratio(FER) (%) of hypercholesterolemic rats
The mean value of body weight gain (g|day/rat), feed intake
(FI) (g/d) and feed efficiency ratio (FER) (%) of hypercholesterolemic
rats fed on various diets are recorded in Table (1). Rats fed on high
cholesterol diet (control +ve) had a significant increase in concentration
of BWG, Fl and FER which recorded 51 + 11.76, 15.29 £ .31 and .024
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+ .005 mg/dl, respectively compared to control (—ve) group which
recorded 31 + 3.80, 12.58 £ .71 and .011 = .007 mg/dl, respectively. Rats
fed on high cholesterol diets supplemented with coconut powder 2.5% -
5% and coconut milk 250 -500 ml had significant decreases in
concentration of BWG, Fl and FER. As compared to the positive control
group. Best treatment for BWG, Fl and FER seems to be that of coconut
milk 500 ml respectively. Our results are in agreement the results
obtained by St-Onge et al., (2002) mentioned that coconut oil is an oil
extracted from coconut meat that works on Reduction of body weight,
food intake and feeding efficiency ratio in hyperlipidemic mice. Also
Mini and Rajamohan, (2004) reported that the coconut improves
digestion and absorption of other nutrients such as; vitamins, minerals,
amino acids. It prevents obesity, overweight problem by increasing
metabolic rate, regulates thyroid function, boosts energy and fights
fatigue. Bawalan and Chapman , (2006) found that coconut is used in
the treatment of mal-absorption of fat such as cystic fibrosis and
enteritis. Furthermore, Zheng et al ., (2018) showed that coconut milk
is rich in B vitamins are enzyme cofactors that play an important role in
energy metabolism and reducing excess weight (BW),food intakes (FI)
and feed efficiency ratio by improving enzyme activities associated with
energy metabolism in mice fed a high-fat diet. In similar studies, Naruta
and Buko, (2001) reported that the coconut milk contains pantothenic
acid, as pantothenic acid derivatives help obese mice reduce food intake
and moderate body weight. Also, McCarty and DiNicolantonio ,(2016)
suggested that the MCTs in this fruit may promote feelings of fullness,
calorie burning, and fat burning, all of which may support weight loss.
Additionally, Rial et al., (2016) indicated that coconut milk and coconut
meat contain medium chain triglycerides (MCTs). Some studies indicate
that MCTs reduce body weight, body composition and metabolism.
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Table (1): Effect of coconut fruits and coconut milk on body weight
gain (BWG) (g/d), feed intake (FI) (g/d) and feed efficiency
ratio(FER) (%) of hypercholesterolemic rats

% of % of % of
Groups BWG change (F1) change (FER) change
31° 12.58° 011°
g;ﬁlt’il(l()) + -39.21 + 177 + 54.2
3.80 0.71 .007
51°8 15.29°% 0242
Group (2): P N v |
Control () 114 76 0.31 005
Group (3): 38.20° 15.06° 020
Coconut powder + -25.09 * -1.50 N ' 001 -16.7
2.5% 7.46 .10 - '
Group (4): 34.40° 14.30° 016"
Coconut Powder + -32.54 * -6.47 + -50
5% 9.91 .35 .005
Group (5): 32.80° . b
Coconut milk * -35.69 . 13.36 29 -12.6 ;02802 -16.7
250 ML 2.77 B ' o
Group (6): 31.60° 13.24°¢ 016"
Coconut milk + -38.04 + -13.4 + -50
500 ML 11.01 .29 .005

Means in the same column with different letters are significantly different at P <0.05.

Effect of coconut fruits and their milk on relative organs weight (%o)
of hypercholesterolemic rats

The mean value of liver weight (g) and heart weight (g) of
hypercholesterolemic rats fed on various diets are recorded in Table (2).
Rats fed on high cholesterol diet (control +ve) had a significant increase
in concentration of liver weight and heart weight which recorded 4.38 +
.13 and .72 + .08 , respectively compared to control (—ve) group which
recorded 4.08 £ .08 and .54 + .05. Rats fed on high cholesterol diets
supplemented with coconut powder 2.5% - 5% and coconut milk 250 -
500 ml had significant decreases in concentration of liver weight and
heart weight. As compared to the positive control group. The best
treatment was observed for group 6 (coconut Milk (500ml).
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Table (2): Effect of coconut fruits and coconut milk on relative
organs weight (%) of hypercholesterolemic rats

Groups Liver (g) % of change Heart (g) % of change
4.08b .54b
Group (1):
o tr%l( (?) + 6.85 + 25
.08 .05
4.38a 72 a
Group (2): A + |
Control (+) 13 08
Group (3): 4.32a 56b
Coconut powder + -1.37 + -22.22
2.5% .08 .05
Group (4): Coconut 4.24 ab .60b
Powder + -3.19 + -16.66
5% .20 .07
Group (5): Coconut 4.22 ab .62 ab
milk * -3.65 * -13.88
250 ML .04 .08
Group (6): 4.14b .62 ab
Coconut milk + -5.47 + -13.88
500 ML .08 .08

Means in the same column with different letters are significantly different at P < 0.05.

Effect of coconut fruits and coconut milk on liver enzymes Alanine
Transaminase (ALT) (U/L), Aspartate Transaminase (AST)
(U/L) and Alkaline Phosphatase (ALP) (U/L) of
hypercholesterolemic rats
The mean value of serum Alanine Transaminase ALT(U/L),

Aspartate Transaminase (AST) and Alkaline Phosphatase (ALP) (U/L)

of hypercholesterolemic rats fed on various diets were tabulated in Table

(3). Rats fed on high cholesterol diet (control +ve) had a significant

increase in concentration of ALT, AST and ALP which recorded 45 *

16.56, 173 + 33.67 and 133.68 + 10.03 , respectively compared to

control (—ve) group which recorded 26 + 4.41, 81 + 11.20 and 93.68 +

3.26. Rats fed on high cholesterol
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Table (3): Effect of coconut fruits and coconut milk on liver
enzymes Alanine Transaminase (ALT),  Aspartate
Transaminase (AST) and Alkaline Phosphatase (ALP)
(U/L) of hypercholesterolemic rats

% of % of % of
Groups | ALT(U/L) change AST(U/L) change ALP(U/L) change
_ 26° 81° 93.68"
gg‘r’llt’%l(l()) + 4222 + 53.17 + -29.92
4.41 11.20 3.26
Group (2): | 45° 173" 133.68°
Control I S SO
+) 16.56 33.67 10.03
Group (3): 3932 1612 123.68%
zg‘xgg + -12.62 + -6.93 + -7.48
5 50k 7.11 10.19 2.94
Gcrgggn(ft): 33.32"° 138.32" 100.68"
Powder * 2595 P 20.04 y 88
o 2.16 9.90 20.27
Group (5): | g gobe 127.10° 98"
C?];:;)Irllut + -34.62 + -26.53 * -26.69
250 ML 2.48 22.49 7.48
Group (6): | g ggte 101.68¢ 97°
Cc;];:;)lrllut + -34.04 + -41.22 * -27.43
500 ML 3.62 12.45 11.64

Means in the same column with different letters are significantly different at P < 0.05.
diets supplemented with coconut powder 2.5% - 5% and coconut

milk 250 -500 ml had significant decreases in concentration of ALT,
AST and ALP As compared to the positive control group. Our results
are in agreement the results obtained by Rocha et al ., (2019) who
reported that coconut meat contains coconut oil, which may decrease the
liver activities, serum levels of alanine amino transferase (ALT),
Aspartate amino transferase (AST) and alkaline phospahtase (ALP).
Also DebMandal and Mandal, (2011) found that medium chain
triglycerides and fatty acids help in preventing liver diseases as
substances are easily converted into energy when they reach the liver,
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thus reducing work load on the liver and also preventing accumulation
of fat. Furthermore, Indra et al., (2015) showed that Coconut milk have
a better effect on the improvement of nutritional status in patients with
liver cirrhosis, What does it contain from high levels of potassium,
magnesium, iron, and zinc, with a good amount of vitamin E and C.
Regarding the hyaluronic acid and other acids Chen et al., (2018)
indicated that Coconut milk and meat contain a high percentage of
manganese, as it helps the body to benefit from a number of vitamins,
such as choline, thiamine, and vitamins C and E, and ensures normal
liver function and activation of many enzymes in the metabolism
process.

Effect of coconut fruits and coconut milk on albumin (ALB) (g/dl)
and total protein (TP) (g/dl) of hypercholesterolemic rats
Data in Table (4) indicated that the mean value of ALB (g/dl) and

T.P (g/dl) of hypercholestrolemic rats fed on various diets. Rats fed on
high cholesterol diet (control +ve) had a significant increase in
concentration of ALB and T.P which recorded 3.70 + .12 and 7 + .14 03
, respectively compared to control (—ve) group which recorded 3.40 +
.001 and 6.62 = .04. Rats fed on high cholesterol diets supplemented
with coconut powder 2.5% - 5% and coconut milk 250 -500 ml had
significant decreases in concentration of ALB and T.P. As compared to
the positive control group. The best treatment was observed for group 6
(coconut Milk (500ml). Our results are in agreement the results obtained
by Olaleye et al ., (2010) and Kwon et al ., (1996) reported that the
coconut decreased albumin and total protein in rats. Also Indra et al .,
(2015) showed that Coconut milk have a better effect on the
improvement of nutritional status in patients with liver cirrhosis, What
does it contain from high levels of potassium, magnesium, iron, and
zinc, with a good amount of vitamin E and C. Regarding the hyaluronic
acid and other acids. Otuechere et al., (2013) showed that coconut meat
contains coconut oil, which protects against liver damage in albino rats
challenged with the anti-folate combination,
trimethoprimsulfamethoxazole.
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Table (4): Effect of coconut fruits and coconut milk on albumin
(ALB) and total protein (T.P) (g/dl) of
hypercholesterolemic rats

Groups 8;;?) % of change T.P (g/dl) % of change
3.40° 6.62°
Group (1):
o trpo|( (?) 010 1 8.10 (;:4 5.42
_ 3.70° 78
Group (2): + | N
Control (+) 12 14
Group (3): 3.68° 6.98°
Coconut powder + -0.54 + -.28
2.5% .10 .08
Group (4): Coconut 3.52°P 6.88°
Powder + -4.86 + -1.71
5% 22 21
Group (5): Coconut 3.48° 6.80%
milk + -5.94 + -2.85
250 ML .08 12
Group (6): 3.42° 6.62°
Coconut milk + -7.56 + -5.42
500 ML .04 21

Means in the same column with different letters are significantly different at P < 0.05.

Effect of coconut fruits and coconut milk on serum lipid profile of
hypercholesterolemic rats
Data in Table (5) indicated that the mean value of T.C (mg/dl),

T.G. (mg/dl), LDL-c (mg/dl), and VLDL-c (mg/dl) of
hypercholestrolemic rats fed on various diets. Rats fed on high
cholesterol diet (control +ve) had a significant increase in concentration
of T.C, T.G, LDL-c and VLDL-c which recorded 106.68 + 5.49, 191.60
+ 26.98, 25 + 2.12, 42.84 + 3.53 and 36.32 * 6.98 , respectively
compared to control (—ve) group which recorded 74.68 £ 5.35, 99.32 +
21.92, 31 £ 3.24, 24.25 + 4. 28, 21.45 + 2.62 + .04. Rats fed on high
cholesterol diets with coconut powder 2.5% - 5% and coconut milk 250 -
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500 ml had significant decreases in concentration of T.C, T.G, LDL-c
and VLDL-c. the mean value of serum (H.D.L.c) (mg\dl) of
hypercholesterolemic rats fed on different diets. It could be observed
that the mean value of (HDLc) of control (+) group was lower than
control (-)group, being 25 £ 2.12 and 31 + 3.24 respectively, showing
significant difference with percent of increase +24 % of control (-)
group as compared to control (+)group. Our results are in agreement
with the results obtained by Scheurig et al.,(2007) they indicated that
coconut milk contained panthen, which helped lower the bad (bad) LDL
cholesterol and raise HDL (the good) cholesterol. In some open studies,
pantothense appears to lower cholesterol and triglyceride levels in
people with high cholesterol. In similar studies, Nevin and Rajamohan
, (2007) they reported that The virgin coconut oil reduced, total
cholesterol,  triglycerides, very low  density lipoprotein
cholesterol(VLDL -C) and low density lipoprotein cholesterol (LDL-C)
but increased high density lipoprotein cholesterol (HDL-C). Also,
Intahphuak et al ., (2010) reported that liver disease lead to increased
serum lipids, impaired lipoprotein synthesis, and fat maldigestion&
malabsorption. Furthermore, Trinidad et al., (2004) reported that
coconut flakes reduced serum total and LDL cholesterol and serum
triglycerides. Ekanayaka et al.,(2013) indicated that the serum LDL -
VLDL levels decreased while the HDL levels increased in healthy
subjects on a diet containing coconut milk. At the same time, Mini and
Rajamohan, (2004) showed that coconut improves digestion and
absorption of other nutrients such as; vitamins, minerals, amino acids. It
prevents obesity, overweight problem by increasing metabolic rate,
regulates thyroid function, boosts energy and fights fatigue.
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Table (5): Effect of coconut fruits and coconut milk on serum lipid
profile of hypercholesterolemic rats

% of

% of HDL- | %of | LDL- | % of | VLDL- | % of
Groups TC(mg/di) change TG(mg/dl)| change C(mg/dl)|change|C(mg/dl)|change|C(mg/dl) | change
Group (1): 74.68° 99.32°¢ 312 24.25° 21.45°¢
: + -29.99 + 4816 | * 24 + +
Control (-) 5.35 21.92 3.24 428 |-4339| 262 | 4094
a a b a a
Group (2): 1061;68 ________ 1911.60 _______ 2i _______ 4254 3652
Control (+) | 549 26.98 212 353 | ccceeee 698 | T
GCrgL(J:grfjt) 87.68" 136.60° 26" 35.80" 32.45"
owder + -17.81 + 2870 + 4 + + 1065
P 10.25 19.23 141 670 |-1643| 522 :
2.5%
Gcrgzgrfjt) 79.40% 145.68" 26° 29.14" 29.12"
Powder + -25.57 + 2396 | + 4 + + 1082
ity 9.54 20.61 1.22 429 |-31.97| 4.12 :
Group (5): 79™ 142° 26.32° 26.70° 28.40™
Coconut milk + -25.95 + -25.88 + 5.28 + + 21.80
250 ML 6.04 14.07 1.63 6.37 |-37.67| 2.81 :
Group (6): 78" 117.68™ 26.32° 27.25¢ 23.52¢
Coconut milk + -26.88 + -38.58 + 5.28 + + 35924
500 ML 7.44 16.12 2.48 6.006 |-36.39| 3.22 :

Means in the same column with different letters are significantly different at P < 0.05.

On the other side, Bawalan and Chapman, (2006) reported that
coconut is used in the treatment of mal-absorption of fat such as cystic
fibrosis and enteritis. Also, Fernando et al., (2015) reported that
coconut is classified as a highly nutritious ‘functional food'. It is rich in
dietary fiber, vitamins and minerals; however, notably, evidence is
mounting to support the concept that coconut may be beneficial in the
treatment of obesity, dyslipidaemia and elevated LDL. Furthermore,
Amarasiri and Dissanayake, (2006) found that coconut milk is
naturally rich in a component called lauric acid. This component is an
effective barrier against many viruses and infections, as it has anti-viral
and anti-fungal properties. It has been found to help balance cholesterol
in the bloodstream, by raising levels of good cholesterol and lowering
levels of bad cholesterol. Finally, Khaw et al., (2018) and Rachel,
(2017) indicated that coconut meat contains coconut oil, which may
boost HDL (good) cholesterol and reduce LDL (bad) cholesterol.
Improvements in these markers may reduce your risk of heart disease.

97



Journal of Home Economics, Volume 30, Number (1), 2020

Effect of coconut fruits and coconut milk on glucose levels (mg/dl) of
hypercholesterolemic rats

The mean value of serum glucose (mg/dl) of hypercholesterolemic
rats fed on various diets were tabulated in Table (6). It could be noticed
that the mean value of glucose of control (+) group was higher than
control (-) group, being 173 + 33.67 & 82 + 12.18 respectively, showing
significant difference and percent of decrease -52.60 % as compared to
control (+) group. All hypercholesterolemic rats fed on different diets
revealed significant decreases in mean values as compared to control (+)
group. The percent of decreases were from-6.93 to -41.27 % for groups
3 to group 6. The better treatment was observer for group 6 (coconut
milk 500ml). Our results are in agreement with the results obtained by
Vijayakumar et al ., (2018), they found that coconut diet helps reduce
blood glucose levels and body weight in normal healthy individuals.
Also Lima et al., (2015) showed that the coconut kernel protein has
potent anti-diabetic activity through reversal of glycogen levels,
activities of carbohydrate metabolizing enzymes and the pancreatic
damage to the normal levels due to its effect on pancreatic g-cell
regeneration by means of argini. Furthermore, Talaei et al., (2018)
reported that Coconut milk contains almost the same nutrients as the
coconut flesh. So considering this fact, fresh coconut milk (pressed from
coconut meat) is rich in fiber. Dietary fibers specially the soluble ones
helps to slow down the absorption of sugar and help in keeping the
blood sugar levels under control. it’s a rich source of calcium, vitamin-
D, potassium, and may even help prevent type 2 diabetes.

In similar studies, Lee et al., (2013) reported that Both coconut
milk and meat are high in manganese, which plays a role in regulating
blood sugar. Manganese is highly concentrated in the pancreas. It
participates in the production of insulin, which removes sugar from the
blood. Thus, manganese might contribute to the correct secretion of
insulin and help stabilize blood sugar. Also, Weickert and Pfeiffer,
(2018) showed that the high fiber content of coconut meat can also help
slow digestion and improve insulin resistance, which can help regulate
blood sugar levels as well. Furthermore, Effiong et al ., (2010) showed
that coconut meat contains Coconut oil, which supplies energy to cells
because it is easily absorbed without the need of pancreatic enzymes. It
has been shown to improve insulin secretion and utilization of blood
glucose due to the presence of capric and lauric acids.
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Table (6): Effect of coconut fruits and coconut milk on glucose levels
(mg/dl) of hypercholesterolemic rats

Groups Glucose(mg/dl) % of change
Group (1): Control (-) 829+12.18 -52.60
Group (2): Control (+) 173%+3367 | = —eeeee-
Group (3):Coconut powder 2.5% 161™+10.19 -6.93
Group (4): Coconut Powder 5% 138.37°49.90 -20.05
Group (5): Coconut milk 250 ML 127.1422.4 -26.53
Group (6): Coconut milk 500 ML 101.6%+12.4 -41.27

Means in the same column with different letters are significantly different at P < 0.05.
Effect of coconut fruits and coconut milk on kidney functions of

hypercholesterolemic rats

The mean value of serum creatinine (mg/dl), urea (mg/dl) and uric
acid (mg/dl) of hypercholesterolemic rats fed on various diets were
illustrated in Table (7). Rats fed on high cholesterol diet (control +ve)
had a significant increased in concentration of Serum Creatinine, Serum
Urea and Serum Uric acid which recorded .78 + .04, 3.62 + .78 and
36.58 + 6.16 , respectively compared to control (—ve) group which
recorded .68 = .04, 1.08 + .14 and 27.42 + 1.60. Rats fed on high
cholesterol diets with coconut powder 2.5% - 5% and coconut milk 250 -
500 ml had significant decreases in concentration of serum creatinine,
urea and uric acid as compared to the positive control group. Our results
are in agreement the results obtained by Srivastava et al ., (2016)
reported that coconut meat contains coconut oil, which reduces levels of
urea and creatine .It is known, VCO contains antioxidants including
tocotrienol, flavonoids and some polyphenol compounds. With the
presence of these antioxidants, Xu et al ., (2014) showed that the dietary
fiber in coconut pulp reduces urea and serum creatinine for patients with
chronic kidney disease.. el-shemy , (2018) showed that Coconut is
effective in alleviation hyperglycemia, hyperlipidemia, renal and hepatic
dysfunctions.
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Table (7): Effect of coconut fruits and coconut milk on kidney function
of hypercholesterolemic rats

Groups Creatinine| % of Uric % of |Urea(mg/d| % of
(mg/dl) | change |acid(mg/dl)| change 1) change

Group (1): 68" 1.08°¢ 27.42°

Control (-) + -12.82 + -70.16 + -25.04
.04 14 1.60

Group (2): 782 3.62% 36.58°

Control(+) e e R
.04 .78 6.16

Group (3): 70" 2.68" 32.82%

Coconut powder + -10.25 * -25.96 + -10.27

2.5% .001 .08 3.001

Gcrgcufnﬁ?' 70° 2.38% 31.20"

Powder + -10.25 + -34.25 + -14.70

506 .07 41 4,71

Group (5): .70° 2.28" 29.80"™

Coconut milk * -10.25 * -37.01 * -18.53

250 ML .002 .20 1.51

Group (6): .68° 2.03" 29.70™

Coconut milk * -12.82 * -43.92 * -18.80

500 ML .04 .65 .53

Means in the same column with different letters are significantly different at P < 0.05.

In conclusion, our data confirmed the hypothesis that both
coconut powder and its milk contain several bioactive compounds
capable of mitigating the harmful effects of high cholesterol and
inhibiting hypercholesterolemia in rat. Therefore, we recommended the
using of coconut fruits and/or their milk in moderate amounts in our
daily diets to take the advantages of their health benefits.
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