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ies pingtochemical screening @ocos nuciferaoil were

carried out using standard methods. Mineral coniposof the oil was also determined. The resultsinied
showed that the percentage oil yield was 35.40%. grfioximate analysis gave % moisture, ash, crumb,fi
fat, protein and carbohydrate contents as 38.70811%+0.1, 6.04+0.1, 35.10+0.1, 13.13+1.0 and 8188

respectively. The physicochemical properties
value (48.73+0.6), FFA (0.45+1.4), peroxide
MgKOH/g) and unsaponifiable matter (9.60+0

of ¢fleare as follow; specific gravity (0.95+0.05hdine
valdéd.00+0.5 MegHO,), saponification value (10.24+0.3
.16%)ytBbhemical result shows the presence of 0.21 mg of

Flavanoid, 0.02 mg of saponin and 0.92 mg of aikal&nalysis of the mineral constituents of the@itract

shows the presence of Sodium, Potassium,

Calciungndtsium and Iron in the order 3.2+1.0 mg/100g,

2.12+0.1 mg/100g, 1.48+1.1 mg/100g, 0.25+0.1 mggl@@d 1.64+0.1 mg/100g, respectively. These results
may suggest the increased useGafcos nuciferaoil for food, medicinal, cosmetic and pharmacaltic

purposes.
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Introduction

Coconut CocosnuciferaLinn; Family: Palmae) is one of
the most extensively grown and used nuts in thédaard

it is rated as one of the most important of allnmal
(Onifade & Jeff- Agboola, 2003; Popenoe, 1969). Ot
the 100 product that are directly or indirectly rgdom
coconut, eighty are important in world trade. These
whole coconut, copra, coconut oil, coconut oil cat@ir
(is a natural fiber extracted from the husk of cadoand
used in products such as floor mats, door matsresaes,
etc. it is the fibrous material found between thardh
internal shell and outer coat of coconut), desextat
shredded coconut, skim milk and coconut proteinait be
used to produce desired texture in cookies, candées,
pies, salad and deserts. Coconut is commerciallplevia
because of its rich nutritive values (Akubugwet al,
2008; Kyari, 2008 & Child, 1964).

The oil and milk derived from it are commonly usied
cooking and frying; Coconut oil is also widely used
soap making and cosmetics. The clear liquid cocesaitier
within is portable; the husks and leaves can bel @se
material to make a variety of products for furnighiand
decorating. It also has cultural and religious gigance in
many societies that use it.

Nutritional properties of coconut

Coconut is a very versatile and indispensable ftem for
most people under the tropical belt. It is a corgpfeod
rich in calories, vitamins and minerals. A mediuzeshut
carrying 400 g edible meat and some 30-150 ml aémwa
may provide almost all the daily-required essential
minerals,
individual. Coconut oil is made up of 100% fat. However,
the structure of fat in coconut oil differs frometh
traditional saturated fat often found in animal qwots
(primarily comprised of long-chain fatty acidsYhe
important saturated fatty acid in coconut is Lauaitd
(1:12 carbon fatty acid). Lauric acid increasesdyétigh
density lipoprotein (HDL) cholesterol levels in théood
(Ware, 2015).

According to theUSDA National Nutrient Databasene
tablespoon of coconut oil contains 117 caloriegtadns of

protein, 13.6 grams of fat (11.8 saturated, 0.8

vitamins and energy of an average-sized’he

rancidity

monounsaturated and 0.2 polyunsaturated) and Osgodm
carbohydrate (0 grams of fiber and 0 grams of Jugdar
provides little to no vitaminer minerals.

Coconut water is a very refreshing drink to beapitral
summer thirst. The juice is packaged with simplgasu
electrolytes, minerals, and bioactive compoundsh 2
cytokinin and enzymes such as acid phosphatasdasat
dehydrogenase, peroxidase, polymerases. Althobhgiset
enzymes aid in digestion and metabolism; it is used
cooking, applied over scalp as hair nourishmenpleyed

in pharmacy and in medicines (Rele & Mohile, 2008js
also a very good source of B-complex vitamins sash
folates, riboflavin, niacin, thiamin and pyridoxin€hese
vitamins are essential in the sense that body regjtinem
from external sources to replenish. Coconut meat and
water contain a very good amount of potassium. ¢.@®
fresh meat contains 356 mg% or 7.5% of daily reslir
levels of potassium.

Antioxidant and health properties of coconut

Antioxidants are agents which scavenge free rasliantl
prevent the damage caused by Reactive oxygen species
(ROS) and Reactive nitrogen species (RNS). Reactive
oxygen species (ROS) is composed of superoxide anion
(O*) hydroxyl (OH), hydroperoxyl (OOH), peroxyl
(ROQO), alkoxyl (RO) ions. Antioxidants can greatly
reduce the damage due to oxidants by neutralifiadree
radicals before they can attack the cells; predantage to
lipids, proteins, enzymes, carbohydrates and DNA.
Nowadays, search for natural antioxidant sourgmising
much importance (Enig, 1999).

roots of coconut are astringent, diuretic and
anthelmintic and are useful in pharyngodyria, uteri
disorders, olennorrhagia, bronchitis, hepatopathy,
strangury and helmenthiasis. The juice of the yospagie
when fresh is sweet, refrigerant. The shell is iogohnd is
good for hyperdipsia, strangury and halitosis. Kamnel is
sweet, cooling, and is useful in bronchitis, vt
condition of pitta, tumors, skin diseases, fevet ganeral
diebility. The water is sweet, cooling, and digestiThe
objectives of this research is to do the proxinaatelysis,
study the physicochemical properties and screeomdc
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oil extract phytochemically so as to unravel usefulelectric oven and weigh. Incinerate, cool and weibie

properties of the oil as it relates to health.

Materials and methods
Materials

Cocos nucifer&known as coconut was used as sample an%hee‘ a“_

was bought from Anyigba main market, Kogi State,
Nigeria. The coconut was cracked open by hittirggghell
on a hard surface. This separated it into severdbspthe
flesh was then removed from the shell using a krifee
flesh was washed, cleaned after which the sample w

chopped into smaller pieces and further ground gusin

mortar and pestle. The sample was oven dried unti{aN

required for analysis. Wijs reagent, Carbon tet@atié
(CCly), Potassium hydroxide, Hydrochloric acid,
Phenolphthalein indicator, Acetic acid and chlorofo
solvent mixture, Potassium iodide, Sodium thiosatph
Starch indicator, Diethyl ether, Ethanol, Sodiundtoxide
were all from BDH in the UK. Distilled water used sva
fully characterized.

Methods

The method used for the extraction and determinatio
the percentage oil yield is the Franz von soxhkétaetor

method described by AOAC (2000). Oven-dried coconut

samples of fifty grams (50.00 g) was weighed arated
in a thimble to extract the oil using petroleum ezth
(boiling point 40-60C). There was continuous extraction
for six hours. The solvent was recovered and tHatteel
oil sample was removed and cooled in a desiccatw ol
content was reweighed to determine the weight efadih
The percentage oil yield was obtained by exprestieg
oil weight as a percentage of the weight of thegam
Percentage oil yield% = weight of sample + thirmixdore
extraction - weight of sample + thimble after extian x
100/weight of sample.

Percentage oil yield (%) = weight of oil x 100/weigpf
sample

The moisture content was determined by a procedure
described by Pearson (1991)

weight loss of oil

x 100
the procedure

Moisture content % = - -
weight of oil
Ash content was determined using
described by Oyeleke (1984).

weight of ash
Ash content % = .g—f
weight of sample

Determination of specific gravity

X 100

loss in weight after incineration x 100 is the perage
crude fiber. The crude fiber content of the saniplgiven
by the expression:

P=¢ %100
mass of sample in g; b = loss of mass after
ashing during the determination in g; ¢ = loss ekmafter
ashing during the blank test in g.
Determination of fat content
Dry 250 ml clean boiling flasks in oven at 105-3Cdor

930 min. Transfer into a desicator and allow coalvgeigh

bout 2 g of samples accurately into labeled thasbl
eigh corresponding labeled, cooled boiling flaskgl
the boiling flasks with about 300 ml of petroleurher
(boiling point 40°C-60°C). Plug the extraction thimb
lightly with cotton wool. Assemble the soxhlet apgtas
and allow refluxing for about six hours. Remove thien
with care and collect petroleum ether in the toptamer
of the set up and drain into a flask for re-use.ewHfask
is almost free of petroleum ether, remove and dry a
105°C-110°C for one h. Transfer from the oven into a
dessicator and allow cool and then weighing.
Calculation:

weight of fat

%Fat = — x 100
weight of sample

Protein content was according to AOAC (2010).
The conversion is done using the formula below:

. 100
% protein= % NxF = - - -
% Nitrogen in food protein

Where: F= conversion factor= 100/ (% Nitrogen in food
protein). The common factor used for most foods faod
mixture is 6.25.

Carbohydrate content was determined using carbohydrate
by difference (AOAC, 2010).

% Carbohydrate =

100 — [protein content + moisture content +

ash content + crude fiber + fat content].

Total alkaloid content was measured using the method
described by Harborne, (1998).

Formula for calculation of alkaloid:

. _ Weight of residue
Alkaloid (mg/g) - Weight of sample
Total flavonoid content was determined using the method
described by Harborne, (1993).
Weight of residue

Flavonoid (mg/g) = Weight of sample

A clean and dried density bottle with a stopper wasthg totalsaponin content was measured using the method

weighed. The density bottle was then filled withldco
distilled water and kept in a water bath for 30 mir25C.
The weight of the bottle together with the watesuaken.
After weighing, the bottle was emptied and theredlrin
an oven for 2 min. The dried bottle was then filegith the
oil and then weighed. The specific gravity was gkited
using the formula below:
_WU

e i W,

Specific gravity = Wi
Where: W,= weight of empty bottle (g)

W= weight of bottle (g)

W= weight of bottle and oil (g)

Determination of crude fiber
Defat 2 g of sample with petroleum ether (if thedantent
is more than 10%). Boil under reflux for 30 min kv200
ml of a solution containing 1.25 g o£,80, per 100 ml of
solution. Filter the solution through linen or seldayers
of cheese cloth on a fluted funnel. Wash with bgilvater
until the washings are no longer acid. Transferrdsiddue
to a beaker and boil for 30 min with 200 ml per 8D
Filter the final residue through a thin but closad pof
washed and ignited asbestos in a Gooch crucibleirDan

described by Obadoni and Ochuko, (2001).
Saponins (m / ) _ Weight of residue
p 9/9) = Weight of sample

The method was described by Pearson, (1976)taren
content was given as follows:

%Tannin= An/As x C x 100/W x Vf/Va
An= absorbance of test samples, As
standard solution

C= concentration of standard solution, Vf = totaluoe

of extract, Va = volume of extract analyzed.

The phenol content was determined using the method
described by Trease and Evans, (2002).

Saponification value was determined according to
Pearson (1991)

Saponification value (ngKOH /g) =

absorbance of

(S—B)x M x56.1)
Weight of oil sample (g)
Where S= sample titre value (ml)
B= Blank titre value (ml)
M= Molarity of HCL
56.1= Molecular weight of KOH
Unsaponifiable matter was determined using Pearson,
(1991).
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Unsaponifiable matter (96)4ghtos residue 4 g Table 2: Physicochemical properties of coconut oil extract
Weight of sample Percentage oil yield (%) 35.40
Peroxide value (MEQH,0,) was determined according to >PECHfiC gravity 0.95£0.05
Pearson (1991) lodine value (g¥/100g) 48.73+0.63
Peroxide value (mEqH202) = ($=BIxMx100, 10 Free fatty acid (%) 0.45+1.46
w .
Where, S= Sample titre vale (§mB= Blank titre value Peroxide value (MEq}D,) 11.00+0.50

(cn?), M = Molarity of NaS,0; solution (MEg/Cr), Saponification value (Mg/KOH/g) ~ 10.24+0.3

1000 = Conversion of unit (g/kg), W= Weight of oil Unsaponification matter (%) 9.60+0.16
sample.
lodine value was carried out using A.0.A.C, (1997). Free fatty acid is the amount of free acids prepengram
lodine value (ﬂ) — 12.69xcx(-1p) of the sample. The percentage of free fatty acithinbd
1009 w from Table 2 was 0.45 + 1.46%, this shows thathilgber

Wher e, C= Concentration of sodium thiosulphate
\{= Volume of sodium thiosulphate used for
blank
\{= Volume of sodium thiosulphate for test
W= Weight of sample

the amount of fatty acid present in the oil, thghlerr the
smoke, flash and fire point of the oil. High qualdils are
low in free fatty acids (AOAC, 1997). The result fofe
fatty acid in this work that is 0.45 + 1.46%, susfgethat
the oil is of a high quality. Peroxide value is aasure of
. . . oxidative rancidity of oil. Oxidative rancidity ighe
FFA was determined using the method described byaddition of oxygen across the double bounds in
Pearson (1991).

unsaturated fatty acids in the presence of enzyares

o _ VXMx282 . . : .
WFFA = ——— x 100 certain chemical compounds. High peroxide values ar
Where: %FFA= Percentage free fatty acid (Oleic acid)  associated with higher rate of rancidity. The value
V= Average volume of NaOH used {tm obtained was 11.00 + 0.05 mEgpb} which indicate the
M= Molarity of NaOH coconut oil has high chance of becoming rancid (BEg
282 g/mol= Molecular weight of Olecid, W= Dyer, 2007), the value is also higher than thaaioled and
Weight of oil. reported earlier by Bligh and Dyer, (2007) which was
(0.32 £ 0.12 mEqgkD,). The coconut oil showed it has
Results and Discussion saponification value of 10.24 + 0.3 mgKOH/g which i

The coconut oil appeared colourless and since ilheas  lower than the saponification values of the follogioils;
no smell, any case of adulteration can be easilgotied.  Citrus lanatus189.35 mgKOH/gAdansonia digitatd.inn
The extraction procedure revealed tBaicos nuciferaoil 230.01 mgKOH/g,Elaeis guineensi46.60 mgKOH/g
extract had a high percentage of oil yields. The@®age (Ibironke, 2010). The low value obtained indicathat
oil yield for Cocos nuciferanil extract was 35.40% which this oil is a poor ingredient for soap making aspared
is higher compared to the value obtained by Onyé&ke with the saponification value of other oils. Ti@ocos
Acheru (2002) which was (23.13+0.44%), indicatihgtt nucifera oil showed it has low unsaponifiable matter
the oil is rich in Lipids. The moisture contenttbé Cocos  content of 9.60 = 0.16%, this shows that the lewls
nucifera oil was gotten to be 38.70+1.0% (Table 1); it is sterols, carbohydrate and higher alcohols are Veny
desirable to keep the moisture content low as it wi thereby classifying the oil as of normal purity.
prevent oxidative rancidity. This is because arlytisdt ~ Unsaponifiable constituent are an important comatitn
has a moisture level greater than 15% is subjecapad ~ when selecting oil mixtures for the manufacture of
deterioration. Thus, th€ocos nuciferavith high moisture  margarine, food, medicine, pharmaceutical and cbami
content suggests that the oil is subject to rapidindustries, as a component of drug and as an aaiox
deterioration from mold growth and early sproutinghe  agent.

specific gravity ofCocos nuciferavhich is the ratio of the The results of the qualitative pytochemical scregnof
density of a substance, which amounts for thethe oil extract indicate that flavonoids, saponnirsd
concentration of the oil, has the value of 0.95%0/0. alkaloid are present in moderately high concerunasti
From Table 2, the iodine value @&@ocos nuciferaoil while tannins and phenols were undetected (Table 3)
which is used to determine the amount of unsatmati

fatty acids was gotten to be 48.73+0.63%. This ealu Table 3: Phytochemical screening of coconut oil extract

indicates that the oil is highly saturated and fatb the Phytochemicals (Mg/100g)
class of lipids called non-drying oils (oils witlodine  Flavanoid 0.21
value below 100). The oil will be suitable for marge  Tannin Not detected
manufacture, since it is non-drying oil, they canused in  Alkaloid 0.92
perfume, food, medicine, pharmaceutical and chdmicaSaponin 0.02
industries. Phenol Not detected
Table 1. Proximate analysis of cocont oil extract
Parameters Value (%) Table4: Mineral content of coconut oil extract
Moisture content 38.70+1.0 Minerals (Mg/100g)
Ash content 3.15+0.1 Sodium (Na) 3.20+1.0
E;‘:‘ig r?gnet géof(’)—'fbll Potassium (K) 2.1210.1
Protein content 13.13+1.0 Calmum_ (Ca) 1.48+1.1
Carbohydrate content 3.88+1.0 Magnesium (Mg) 0.2510.1
Iron (Fe) 1.64+0.1
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The analysis of the mineral element composition ofBligh EG & Dyer WJ 2007. A rapid method of totalitip
coconut oil as shown in Table 4 revealed the peEserf extraction and purification). Biochem. Physib: 13—
Iron, Potassium, Sodium, Magnesium and Calcium. 19.

Calcium is an important component of a healthy died = Child R 1964. Coconuts Longman, Green and Co.,

one of the essential minerals necessary for lifdciQa London.
plays an important role in building stronger, densenes  Enig MG 1999. Coconut. IfSupport of Good Healt h in
early in life and keeping bones strong and hedHbsr in the Twenty-First CenturyPaper presented at the thirty-

life. The RDA for calcium per day is 1000 to 1500 mg sixth Annual meeting of the APCC.
(Larsen, 2007). The concentration of calcium in die  FAO/WHO 1987.Energy and Protein Requiremerftood

was found to be 1.48 * 0.1 mg/100g. It is esskmdia and Agricultural Association/World Health
support growth, it prevents life threatening hernage. Organization, Geneva Report of a Joint
The value obtained from the Coconut oil extract shaw FAO/WHO/UNU  Expert Consultation. WHO
is poor source of calcium as compared with theydail Technical Report Seriebttp://www.fao.org
requirement. Harborne JB 1993.Phytochemistry Academic Press:
Magnesium serve as a co-factor of many enzymeJuado London, pp. 81-131.

in energy metabolism, protein synthesis, RNA and DNAHarborne JB 1998. Phytochemical methodsguide to
synthesis, maintenance of electrical potentialesf/a cells Modern Techniques of Plant Analysi8? edition.
and cell membrane. The total concentration of msigne Chapman and Hall Publishing: London, United
in the oil was found to be 0.25 + 0.1 mg/100g. Tady Kingdom.

requirement of 150 to 500 mg is needed (FAO/WHO,Kyari MZ 2008.Extraction and Characterization of Seed
1987), indicating that this oil is a poor source of  OQils. Int. Atrophy.

magnesium since it is below the daily requirement. Larsen J 2007Dietary Reference Intake and Required
Dietary Allowancehttp://www.detician.com/rda.html
Conclusion Obadoni BO & Ochuko PO 2001. Phytochemical studies

Cocos nuciferais a good source of oil because it has  and comparative efficacy of the crude extractsoohe
moderate oil content with % vyield of 35.40. The homeostatic plants in Edo and Delta states of Niger

phytochemical constituents present in the oil ameegally Glob. J. pur. Appl. Sci8: 203-208.

moderate in concentration. Therefore, this has thenifade AK & Jeff-Agboola YA 2003. Effect of fungal
advantage of interring pharmacological attributesthe infection on proximate nutrient composition of coab
oil. Although, the oil is a fair source of iron amrdpoor (cocos nucifera) fruitd. Food Agric. Environ. 1: 12—

source of sodium, calcium, potassium and magnesium, 16.

which is because the concentrations of these elsmien  Oyeleke OA 19840utlines of Food AnalysiDepartment
the oil may not meet the adequate requirement ebye of Biochemistry, University of llorin. llorin Nigesi.

the body daily. The oil also contains important Onyeike EN & Acheru GN 2002. Chemical composition
phytochemicals like flavonoids in very high amounts of selected Nigerian oil seeds and physicochemical

These flavonoids provide protection against carasoular properties of the oil extractsood Chem.77(4): 431-
diseases by contributing to the total antioxidaefedse 437.
system of the human body. Thus, coconut oil casdié  Pearson D 1976The Chemical Analysis of Foads®
to have nutritional and pharmacological benefits. edition.
Pearson D 1991The Chemical Analysis of Foodg"
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