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Abstract
Background and objective: Cocos nucifera nut is widely consumed in different forms by indigenes of many countries. It is used in
preparation of some drinks and oil. Cocos nucifera nut is believed to have many potential nutritional, medicinal and pharmaceutical uses.
This study evaluated the proximate, mineral and phytochemical composition of Cocos nucifera nut. Materials and Methods: The Cocos

nucifera nut was bought in Wukari, Nigeria. It was sun-dried and pulverized. The proximate, mineral and phytochemical composition were
analyzed using AOAC method, AAS and GC-MS, respectively. Results: The results showed the abundance (%) of the proximate parameters
evaluated to be in dry matter>Carbohydrates>crude fiber>lipids>protein>moisture> ash order. The results of mineral analysis showed
the amount of potassium, magnesium and sodium to be higher than other minerals evaluated in Cocos nucifera nut. The abundance
(ppm) of the minerals evaluated were recorded in potassium>magnesium>sodium>calcium>iron>phosphorus>zinc>chromium
>manganese>copper order. There were wide range of phytochemicals detected in ethanolic extract of coconut which possess important
industrial, medicinal, physiological and antibiotic properties. Conclusion: The results established that coconut is a good source of energy
and could play immunological, physiological, nutritional and pharmacological roles.
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Plant material used: Cocos nucifera nut was purchased at

INTRODUCTION

New Market, Wukari, Nigeria. The Cocos nucifera nut was cut

Cocos nucifera commonly known as coconut belong to

into small pieces, sun-dried and milled with manual

the family Arecaceae commonly cultivated in many parts of
the world. Some people believe that the plant may have
originated from Southeast Asia. In Nigeria, it is called “Aki
Oyibo” or “Aki bekee” in Igbo, “Kwakwa” in Hausa and “Agbon”
in Yoruba.
Among all palms, coconut has been reported to be
among the most importantly and extensively grown in the
world1. The nut is usually consumed in its raw form and most
times eaten alongside other products such as cassava chips,
maize and date fruit, among others. Coconut can be processed
into desired texture in cakes, cookies, pies and desserts.
Coconut is also known to be commercially viable as a result of
its nutritional uses2. It is used as food and believed to possess
many medicinal properties. Coconut is used with date fruit
and tiger nut in preparation of some drinks such as the
nutritious drink known as “Kunu aya” popularly consumed in
Nigeria (especially, Northern Nigeria). This drink (Kunu aya) is
believe to serve as food and also serve as a sexual fertility
booster.
Cocos nucifera nut is believed to have low toxicity, but
many potential nutritional, medicinal and pharmaceutical
uses. Lima et al.3, reported that constituent of coconut water
and the endocarp possess antioxidant activity. Different parts
of coconut fruit have different industrial uses. Based on the
age of the coconut, the solid albumen which some refer to as
the nut or kennel vary in thickness and usually sweet. The fruit
contain fluid usually referred to as coconut water4. Different
extracts from parts of C. nucifera are used for treating
diarrhea in Brazil5, Ghana6, stomach aches in New Guinea and
prevent hair loss and renal disease in Fiji7. The fruit is reported
to be consumed as an aphrodisiac by men in Mozambique8. In
traditional medicine, coconut is believed to be effective in
treatment of certain poisons, stomach, kidney and hair
problems.
Evaluation of the mineral, proximate and phytochemical
component of Cocos nucifera nut will reveal its nutritional and
medicinal properties from consumersʼ stand point. Therefore,
the study carried out into the proximate, mineral and
phytochemical composition of Cocos nucifera nut warrants
research.

blender.
Preparation of plant extract: The plant powder was
macerated in 70% ethanol for 48 h with occasional shaking,
thereafter filtered and the filtrate concentrated to eliminate
the ethanol. The crude plant extract was used for
phytochemical analysis.
Determination of mineral and proximate composition of

Cocos

nucifera

nut: The proximate component (fiber,

moisture, protein, carbohydrates, lipid, ash and dry matter) of

Cocos nucifera nut was determined using the method of
AOAC9, while the concentration of minerals (Ca, Mg, Cr, Mn,
Zn, Cu, Na, K, Fe and P) was carried out with the use of
atomic absorption spectroscopy (model AA280FS, Agilent
Technologies, U.S.A). The conditions recommended by the
manufacturer was followed.
Determination of phytochemical composition of ethanolic
extract of Cocos nucifera nut: GC (model no 7890B) and
MS detector (model 5977A) was used for the phytochemical
analysis. It was equipped with column: Agilent HP 5MS ultra
Inert (350EC) 30 m×250×0.25 µm. Helium (He) was used with
flow: 0.7 mL minG1, pressure: 4.4867psi and average velocity:
30.641 cm secG1. The injection volume was 1 mL, inlet
temperature 250oC, split ratio 20:1 and split flow 14 mL minG1.
The temperature of the oven used was 60EC with equilibrating
time of 1 min, maximum oven temperature 350EC and total
run time 35.857 min. Identification of the phytochemical
constituent was done by matching the spectra of the
phytochemical to be identified with the mass spectra of
reference compounds contained in the database of National
Institute of Standards and Technology (NIST 14). The amounts
of phytochemicals suggested were then expressed as area
percent which is comparable to the total peak area.
RESULTS
The results (Table 1) showed that the amount of
carbohydrates and crude fiber were higher than lipids and

MATERIALS AND METHODS

crude proteins in Cocos nucifera nut. The abundance (%) of
Duration and year of study: This study was carried out from

the parameters evaluated were in dry matter>Carbohydrates

the month of March-May, 2017.

>crude fiber>lipids>protein>moisture> ash order.
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Table 3: Phytochemical composition of ethanolic extract of Cocos nucifera nut

The results of mineral analysis in Table 2 showed that the
amount of potassium, magnesium and sodium were higher
than other minerals evaluated in Cocos nucifera nut. The
abundance (ppm) of the minerals evaluated were in
potassium>magnesium>sodium>calcium>iron>phosphorus
>zinc>chromium>manganese>copper order.
There are wide range of chemicals detected in ethanolic
extract of coconut (Table 3 and Fig. 1). Most of the chemical
constituents are food additives (flavouring agents), while
some possess divers physiological functions.

Compound

Table 1: Proximate composition of Cocos nucifera nut
Component

Concentration (%)

Moisture content
Dry matter
Crude protein
Crude fiber
Lipid
Ash content
Carbohydrates

2.39±0.02
97.62±0.02
9.22±0.23
27.84±0.33
23.64±0.00
1.56±0.06
35.36±0.48

Values are Mean±Standard deviation (n = 3)
Table 2: Mineral composition of Cocos nucifera nut
Mineral

Concentration (ppm)

Magnesium
Calcium
Manganese
Chromium
Copper
Zinc
Iron
Potassium
Sodium
Phosphorus

4.040±0.0005
2.085±0.0008
0.137±0.0002
0.203±0.0002
0.047±0.0005
0.546±0.0004
1.961±0.0003
6.367±0.0817
3.567±0.1081
1.957±0.0180

RT (min)

Area (%)

2-Hexenal diethyl acetal, trans
Dodecanoic acid, ethyl ester
Glutamic acid, N-isovaleryl-, dimethyl ester
Tetradecanoic acid, ethyl ester
Lauric acid, 3,4-dichlorophenyl ester
Undecanedioic acid, monomethyl ester
Hexadecanoic acid, methyl ester
Hexadecanoic acid, ethyl ester
Myristic anhydride
8-Octadecanone
Glycidyl palmitate
2-Oxecanone, 10-methylDodecane
2-Dodecylcyclobutanone
Pentanoic acid, morpholide
1-Acetyl-2-t-butyl-3-methyl-5-(2-methylthioethyl)
imidazolidin-4-one

23.385
26.139
28.383
30.801
32.017
32.928
33.640
35.034
36.184
36.702
37.183
39.997
40.054
40.812
41.011
41.794

1.800
0.310
1.780
0.220
0.510
22.880
0.200
0.130
0.340
1.450
2.140
0.250
1.470
6.570
1.350
0.970

9-Octadecenoic acid, (E)-

43.101

0.540

4-Dibenzofuranamine

43.909

11.400

Cyclopentadecanone, 2-hydroxy-

44.100

0.800

Cyclononanone

44.281

2.370

6-Octadecenoic acid

45.187

0.200

Pyridine, 1,2,3,6-tetrahydro-1-methyl-4-phenyl-

45.293

1.090

2H-Pyran-2-one, tetrahydro-6-undecyl-

45.527

1.530

1H-Indene, 2-butyl-1-hexyl-2,3-dihydro-

46.628

0.410

Butyl 9-tetradecenoate

46.770

0.430

2-Pentadecanone

47.106

5.620

Glycerol tricaprylate

48.259

5.600

1,3-Dioctanoin

48.528

11.610

1-Methyl-1,2-cis-cyclopropane dicarboxylic acid

48.973

0.400

3-Eicosene, (E)-

49.760

0.290

16-Hentriacontanone

50.074

5.100

Fumaric acid, 4-heptyl tridecyl ester

50.353

0.240

3-Quinolinecarboxylic acid,

50.629

0.220

6,8-difluoro-4-hydroxy-, ethyl ester

Values are Mean±Standard deviation (n = 3)
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Fig. 1: GC-MS chromatogram of ethanolic extract of Cocos nucifera nut
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encourage certain microbial activities which may reduce the
quality and overall acceptability of foods. The amount of ash
was the lowest among the proximate parameters evaluated.
It reveals the corresponding amount of mineral elements in
coconut.
Although mineral elements do not yield energy, they are
essential for the proper functioning of human immune system
and for sustaining life11. Consumption of food materials rich in
minerals aid in supplying the individual mineral elements that
may help boost the immune system and sustain life. The result
of this study shows potassium is more abundant in coconut
among the mineral elements evaluated. However, the amount
of magnesium, sodium and calcium were appreciable
(Table 2). The high level of potassium and magnesium show
that consumption of coconut could aid in various biochemical
processes and may possibly aid certain enzyme catalysis. Also,
the high amount of potassium show consumption of coconut
may improve osmoregulation in human body system.
Availability of sodium, calcium and phosphorus confirms that
coconut could help in regulation of homeostatic balance. This
will aid the proper functioning of bodily cells, nerves, bones
and muscles. Phosphorus is a component of ATP and nucleic
acid11.
The level of iron present in coconut implies that coconut
could aid blood formation and proper supply of oxygen to
different body cells, thereby preventing anaemia. This is
because iron is essential for haemoglobin formation and
active cellular respiration. The amounts of zinc, chromium,
manganese and copper are low in coconut, but are
appreciable for human life since they are required in small
amount in humans. Their presence in coconut supports the
fact that consumption of coconut could aid in various
biochemical processes and may possibly aid certain enzyme
catalysis. This is because these mineral elements are
needed by certain enzymes as co-factors for effective catalysis.
However, this may also be one of the reasons why coconut
is commonly believed to interfere with some mechanisms of
action of certain drugs. The consumption of coconut is
encouraged since it could supply these minerals that are
required for vital life processes. It will aid in preventing
diseases that may arise as a result of deficiency of the minerals
listed. It is important to note that excess accumulation of some
of these minerals in animal body may result to different
toxicities associated with the minerals.
2-Hexenal diethyl acetal, trans, Dodecanoic acid, ethyl

DISCUSSION
The results in (Table 1) showed that among the three
basic macromolecules evaluated (carbohydrates, proteins and
lipids), the amount (%) of carbohydrates was highest, while
lipid was higher than proteins. This shows that Cocos nucifera
nut is a better source of carbohydrates than lipids and
proteins. However, the result shows it is also a good
source of lipids and proteins. The high amounts of lipids and
carbohydrates confirms the reason for the widely use of
coconut in nutrition all over the world and as a good source
of ATP for driving many important biological processes.
Edeoga et al.10, reported that carbohydrates play essential role
by providing energy and nourishment to animals. This high
amount of lipid and carbohydrates shows coconut can play a
vital role for the sustenance of animal life, especially human.
In nutrition, coconut is used in various forms. It is usually
consumed in raw form or alongside with other foods or plant
materials such as cooked or roasted corn, cassava chips,
groundnut, date palm fruit and tiger nut. The high nutritive
content of coconut is believed to be one of the reasons why
coconut is used alongside date fruit, bread and tiger nut in the
preparation of “kunu aya” which is a commonly known
nutritious drink in Northern Nigeria. The high amount of lipid
and carbohydrates is believed to be one of the reasons why
the drink or other types of drinks and milk made from coconut
could prevent hunger when consumed. The high lipid
content also shows that coconut could be important for the
synthesis of certain hormones of lipid origin and could also
help in proper utilization of some fat-soluble vitamins.
The protein content of coconut also shows it could
contain certain important amino acids which may play vital
immunological, physiological, nutritional and pharmacological
roles. Proteins aids in growth regulation and in catalytic
activities of certain enzymes. Proteins from coconut could aid
in these functions thereby improving human health system.
Coconut possess high fiber content. Fiber is known to play a
key role in reduction of constipation. It is believed that this
high fiber present in coconut could aid in the reduction of
constipation. It can also promote the constant elimination of
bowel content. This can be detrimental since constant
elimination of bowel content could result to a decrease in
digestibility and utilization of nutrients. This means that
excessive consumption of coconut may result to frequent
bowel movement and may cause stomach discomfort.
The amount of moisture (%) was low in coconut thereby
showing a very high amount of dry mater. The presence of
moisture shows the plant material will deteriorate with time
when stored in its fresh form. This is because moisture could

ester, Dodecane and Hexadecanoic acid, ethyl ester are food
additives (flavouring agents), but Hexadecanoic acid, ethyl
ester can induce the expression of cyclooxygenase-2. Glutamic
acid, N-isovaleryl-, Dimethyl ester (Table 3 and Fig. 1) has
12
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been reported to play important physiological action in

mineral and pharmacological properties of the nut and also

12

nervous system as an excitatory neurotransmitter . Lauric acid

show the possible level of nutritional acceptance of the plant

is implicated in increasing high-density lipoprotein (HDL)13.

material.

Tetradecanoic acid, ethyl ester is used as a flavourings agent
and has been reported to increase LDL-cholesterol thereby
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