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The nutritional benefits of coconut oil have not been well reported. This study compared the
status of nutritionally essential elements, phytochemicals, and antioxidant activities in coconut
oil (CNO) and coconut water (CNW) fractions. Elemental constituents of the CNO and CNW
were determined using atomic absorption spectrophotometry, while the levels of DPPH and the
total antioxidant capacity were determined spectrophotometrically. There was no significant
(p>0.05) difference in the DPPH scavenging ability of CNO (50.44 + 0.44 %) and CNW (49.41
+ 0.07 %). The total antioxidant capacity of CNO (35.57 + 1.54 mg/dl) was significantly
(p<0.05) higher than in CNW (24.78 + 0.40 mg/dl). Levels of Ca, Na, Fe, Mg, Zn, Cr and Mn
(83.86 + 1.93 mg/L, 10.89+ 0.25 mg/L, 8.71+ 0.17 mg/L, 7.56 + 0.19 mg/L, 0.73 + 0.03 mg/L,
0.08 + 0.01 mg/L and 0.77 + 0.03 mg/L respectively) in CNW were significantly (p<0.05)
higher than in CNO (23.61+ 0.78 mg/L, 6.22+ 0.14 mg/L, 3.95+ 0.11mg/L, 2.83 + 0.06 mg/L,
0.17 + 0.04 mg/L, 0.04 + 0.02 mg/L and 0.5 + 0.01 mg/L respectively). It could be concluded
that CNW contains essential elements and could be used to optimize metabolism in deficient

individuals.
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Introduction

Coconut is the fruit of C. nucifera (coconut palm), it

belongs to the monocotyledon family Arecaceae (Palmaceae) and sub-
family Cocoideae.! It is believed to originate from Indo-Malaya and is
now widely distributed in the tropical coastal regions.” The major
varieties of coconut are the tall, dwarf, and hybrid species. It grows to
about 30m long with pinnate leaves and pinnae of about 400-600 cm
and 60-90 cm, respectively.® It is consumed worldwide for its water,
milk, or meat.* Its by-products such as husk, shell, wood, leaves,
spikelet, and many others have all contributed meaningfully to human
life.> Coconut forms parts of our daily diet as the oil is commonly used
for cooking, skin, and hair treatment. Coconut water is consumed as a
beverage due to its refreshing taste and acclaimed medicinal benefits.
Coconut’s kernel (white meat) is often consumed raw or processed as
snacks. Coconut’s palm contributes significantly to the earnings and
livelihood of many of farmers and industries.
Coconut oil has been reported to be rich in medium-chain fatty acids
that can help with weight reduction, lower cholesterol, and lower
cardiovascular disease.” This type of fatty acid is known to create
satiety and prevent excessive eating.? More so, they are easily digested
and are not deposited into the adipose tissue, since they are transported
directly through the bloodstream to the liver where they are stored.’
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Coconut water has been reported for its numerous pharmacological
benefits, such as treating diarrhoea due to its saline nature and the
presence of electrolytes in it.° It has also been reported for the
treatment of high blood pressure.™*

Although coconut water is highly nutritious and available in the sterile
form from the endocarp; it is often discarded when the meat is
processed into snacks in the industry.'? Current research on coconut
water is rare and there are no published studies that compared the
essential mineral elements present in coconut water and oil. Hence,
this study was aimed to determine essential and potentially toxic
metals in the products to assess their nutritional integrity. Provision of
this vital information will create more awareness of the health benefits
of consuming coconut by-products and consequently to increase its
value chain.

Materials and Methods

Biological Materials

Coconut water was obtained after breaking the endocarp, while the oil
was extracted from the dehydrated coconut meat. The oil was obtained
from Sabo Market, Ikorodu, Lagos, Nigeria. The samples were
collected in July 2022.

Phytochemical screening

Levels of tannin, saponin, steroids, terpenoids, flavonoids, alkaloids
and glycosides were determined by the methods of Ogunjobi et al.™®
and Sofowara.™

Antioxidant screening

DPPH radical scavenging assay

ImL of extract was added to 1mL of 0.135mM DPPH, and the
resultant solution was vortexed properly and incubated at room
temperature for 30 minutes. The absorbance was measured at 517nm
using ascorbic acid as a reference.™®

5303

© 2023 the authors. This work is licensed under the Creative Commons Attribution 4.0 International License


https://www.tjnpr.org/
mailto:raphael.adeoye@calebuniversity.edu.ng
https://creativecommons.org/licenses/by/4.0/

Trop J Nat Prod Res, November 2023; 7(11):5303-5307

DPPH radical scavenging activity (%) = [(Abs control — Abs sample)/
(Abs control)] x 100

Determination of Total Antioxidant Activity (TAC)

The principle was based on the production of a green
phosphomolybdate (V) complex in an acidic medium. 3 mL of the
reagent (0.6 M sulphuric acid, 28 mM sodium phosphate, and 4 mM
ammonium molybdate) was added to 0.1 mL of the fraction solution.
The tubes were sealed and heated to 95 degrees Celsius for 90
minutes. The tubes were tightly closed and heated to 95°C for 90
minutes. The absorbance of the sample was measured at 695 nm
against a blank. At 695 nm, the sample's absorbance was measured in
comparison to a blank. The antioxidant capacity was expressed using
the ascorbic acid equivalent.*®

Determination of the concentration of metals

The sample was digested with sulphuric and nitric acid as described by
Nanda et al."” with slight modification. Briefly, 5 mL of the sample
was heated in sulphuric and nitric acid in a Kjedahl flask to oxidize the
carbonaceous materials. A small amount of nitric acid was added
intermittently until all the carbonaceous matter had been completely
oxidized. This was determined when the dark solution turns colourless
during heating. After that, the solution was cooled and was made up to
100 mL with distilled water. Re-distilled water was used as blank, and
AAS (ShimadzuAA 7000, Shimadzu Corporation, Tokyo, Japan) was
used to determine the concentration of metal ions.® The solution of
the sample was aspirated into a burning acetylene flame and
consequently, vaporized. The concentration of the metal present was
estimated based on the amount of light absorbed at the same
wavelength compared to the amount of light emitted by the element in
its excited states. Specific standard solutions were assayed, and the
values were used to plot graphs.

Statistical analysis

Version 21 of SPSS was used for the statistical analysis. The statistical
comparison of the data from CNO and CNW was carried out using
Student’s t-test. All data were expressed as mean + standard error of
the mean. Values of p<0.05 were considered significantly different.

Results and Discussion

The status of the phytochemical constituents of CNO and CNW are
shown in Table 1 below. It was observed that CNO contained
flavonoids, steroids, alkaloids, and terpenoids; while CNW contained
saponins, alkaloids, and terpenoids. This agree with several studies
that reported tannins, saponins, alkaloids, and terpenoids in coconut.™"
2 This study revealed the pharmacological benefits and phytochemical
constituents of coconut that have always been the concern of many
scientists. Phytochemicals such as polyphenols in the CNO and CNW
can reduce the risk of cancer and inflammation in humans and
animals.?

The percentage DPPH (free radical scavenging ability) of CNO (50.44
+ 0.44 %) was significantly different (p>0.05) compared with CNW
(49.41 + 0.07 %). Meanwhile, the radical scavenging activities of
CNO and CNW were significantly (p < 0.05) lower compared with L-
ascorbic acid (Figure 1). Figure 2 shows that the total antioxidant
capacity of CNO (35.57 + 1.54 mg/dl) was significantly higher
(p<0.05) compared with CNW (24.78 + 0.40 mg/dl).

Table 1: Phytochemical constituents of coconut oil and
coconut water

Phytochemicals CNO CNW
Tannins - R
Glycosides - -
Saponins - +
Flavonoids + -
Steroids + -
Alkaloids + +
Terpenoids + +

Coconut oil = CNO ; coconut water = CNW
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DPPH radical scavenging activity of CNO and CNW were similar.
However, significantly a total antioxidant capacity was observed in
CNO compared to CNW. This corroborates the report of Karunasiri et
al.? that CNO contains a high amount of phenolic antioxidants.
Higher levels of terpenoids and alkaloids observed in the CNO used
for this study might also contribute to a significantly higher total
antioxidant capacity. Therefore, this study could hypothesize that
CNO, being used as body cream in some parts of Africa may serve as
a source of antioxidants to prevent oxidative damage to the skin.
Figures 3-6 show the levels of Ca, Na, Fe, Mg, Zn, Cr, and Mn (83.86
+1.93 mg/L, 10.89+ 0.25 mg/L, 8.71+ 0.17 mg/L, 7.56 + 0.19 mg/L,
0.73 + 0.03 mg/L, 0.08 + 0.01 mg/L and 0.77 + 0.03 mg/L
respectively) in CNW were significantly (p<0.05) higher compared
with CNO (23.61+ 0.78 mg/L, 6.22+ 0.14 mg/L, 3.95+ 0.11 mg/L,
2.83 +0.06 mg/L, 0.17 + 0.04 mg/L, 0.04 +0.02 mg/L and 0.5 + 0.01
mg/L respectively). Levels of K and Cu were not significantly
(p>0.05) different in CNW (6.88 + 0.17 mg/L and 0.01 + 0.00 mg/L)
compared with CNO (7.10 + 0.15 mg/L and 0.01 + 0.00 mg/L). Metals
are major constituents of important biomolecules. The essential metals
have proven to be important in immune stimulation, growth, catalysis,
blood clotting, osmoregulation, and regulation of other vital
physiological processes.”* Virtually all essential trace metals were
found in significantly higher quantities in CNW. This could be
because metal ions have greater affinities for water and can enhance
the reactivity of chemical groups near or at the active sites of enzymes.
Their charges can interact with water to make it acidic by acting like a
proton. In hydrolases, proton can polarise water to generate hydroxyl
ions which can serve as a nucleophile to attack the substrate.?® This
corroborates the findings from previous studies which show that
several oxidative stress-related enzymes require metals as cofactors.?
Nnorom et al.# reported that 13.56 mg/L, 5.97 mg/L, 0.99 mg/L, and
0.19 mg/L as the daily recommended intakes for iron, zinc, chromium,
and copper, respectively.
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Figure 1: Percentage of DPPH radical scavenging activity of
coconut oil and coconut water.
* Significantly different; Coconut oil = CNO ; coconut water = CNW
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Figure 2: Total antioxidant capacity of coconut oil and
coconut water.
* Significantly different
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The concentration of iron (8.7 + 0.17 mg/L) found in CNW could be
considered a good source of iron to meet the 8.0 mg recommended as
a dietary daily allowance for men. Higher values of most of the metals
were observed in CNW compared with CNO. Since virtually all
physiological processes require either metalloenzymes or metal-
activated enzymes, consuming CNW would be nutritionally beneficial
to man and animals. The iron content of the CNW could also be useful
in the peroxidase catalytic cycle and catalase antioxidant activity.?
Ewansiha et al.®® have also reported the presence of calcium,
magnesium, sodium, potassium, iron, manganese, and zinc in a
coconut shell. Calcium and magnesium found in higher concentrations
in our CNW has been reported as mineral needed for the structure| of
organisms and for bone formation, muscle contraction, blood clotting
and regulation of hormone actions. Iron is an integral component of
haemoglobin, myoglobin, transferrin, and hemoproteins. In
carbohydrate metabolism, energy production depends on magnesium
to catalyze the conversion of ATP to ADP.** 80% of diabetes patients
are magnesium deficient. Taking magnesium supplements can
improve insulin and glucose levels in diabetic patients.> Thus,
magnesium consumption helps lessen the severity of the disease that
may occur because of its deficiency, such as fatigue, nervousness,
heart problems, weakness, and cramps.* Significantly higher levels of
sodium could indicate that CNW may be useful in treating sodium
deficiency conditions.

Zinc plays important roles in cell proliferation, gene expression, and
metabolism of macromolecules, growth, and development.® The
immune system, wound healing, and vision are just a few of the
essential biological functions that zinc is required for, along with the
metabolism of proteins and carbohydrates. Zinc is a cofactor of over
100 enzymes and is required for synthesising of haem molecules.*®
Zinc is mostly used in energy metabolism to activate the enzymes in
the chemical reactions involved in the metabolic process. For instance,
it improves insulin release, allowing the cells to metabolize glucose
and produce ATP. Additionally, zinc is crucial to the treatment of
diarrhoea. A severe zinc deficiency may be a factor in stunted
growth.* This study could recommend CNW as a good source of zinc.
Significantly higher levels of zinc were observed in CNW could be
evidence of its benefits in disease prevention and management.
Manganese promotes both the thyroid hormone and blood sugar
metabolism. Manganese is used by the body to activate most enzymes
necessary for energy metabolism. For instance, the body uses the
manganese-containing enzyme pyruvate carboxylase to convert
proteins and lipids into glucose. Manganese is known for the role it
plays in the activation of phosphoenolpyruvate in glucose
metabolism.* Significantly higher levels of manganese in CNW could
contribute to its importance in herbal medicine.

Chromium plays a critical role in the metabolism of biomolecules.
Chromium potentiates the activity of kinase in insulin receptor and
consequently enhances insulin signalling. pl3-kinase enhances the
translocation of Glut4 to the cell surface. Studies show that people
with type-2 diabetes have lower levels of chromium when compared to
non-diabetics.*® 0.5 mg of chromium found in CNW is sufficient for
the daily recommended intake. Therefore, coconut water could be
recommended as a source of chromium in the management of diabetes
mellitus.

Copper is an essential component of various enzymes that play key
roles in the development of bone, skeletal mineralization, and
maintenance of integrity of the connective tissues. It is a component of
several metalloenzymes i.e. superoxide dismutase®. Its variable
oxidative state makes it useful in redox reactions.®® Similar levels of
copper were observed in CNW and CNO used for this study. 0.1 mg
of copper in CNW is within the recommended daily allowance for
children, men, and pregnant women.* The CNW and CNO showed
adequate levels of copper. Therefore, CNW and CNO are good
sources of copper that can enhance normal physiological processes.

Conclusion

This study concluded that coconut water contains higher levels of
nutritionally essential elements (calcium, sodium, zinc, iron,
manganese, and magnesium) needed to promote health and prevent
diseases. Because of high levels of antioxidants in coconut oil, it could
be used in formulations of body creams to prevent oxidative damage
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to the skin. The abundance of essential electrolytes in CNW might be
beneficial to athletes when used as a natural sports drink.
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Figure 3: Concentrations of Ca, K, and Na ions in coconut oil
and coconut water
* Significantly different
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Figure 4: Concentrations of chromium and copper in coconut
oil and coconut water
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Figure 5: Concentrations of manganese and zinc ions in
coconut oil and coconut water
* Significantly different
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