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ABSTRACT

The composition of fatty acids (FA) and physicongical properties of Citrullus vulgaris, seed oil svenvestigated.
The oil yield was obtained by solvent extractiom amalyzed for fatty acids using Gas chromatograpass
spectroscopy (GC-MS).The oil yield of the plant ¥masd to be 24.00+1.20%.Both saturated and unsdad FA
were identified in the seed oil with- linoleic agith.25%) and Palmitic acid (14.42%) as predomineminpounds,
while, stearic acid (9.01%) and oleic acid (0.33%gre low and physicochemical properties determinsihg
standard methods. Refractive index (1.458), smegifavity (0.864), colour (Light Yellow), lodinelva (58.54),
peroxide value (10mEq), free fatty acid value we&tand acid value 9.6%. This is an important valéain
considering the quality of the oil because the lowe free fatty acid, the better the quality o thil. Also,
saponification value obtained (255.2mgKOH/qg) irstsiudy thereby confirmed its industrial applicato
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INTRODUCTION

Fatty acids are chains of covalently linked carlaboms, bearing hydrogen atoms which terminate aarhoxyl
group that is responsible for their properties edsa The naturally occurring fatty acids in plaate for themost
part un-branched molecules but complex structur@d Wwranched or cyclic chains do occasionally ogccur
particularly in lower biological forms [1]. Two geral types of fatty acids exist, saturatod unsaturated, of
which, more than 100 different fatty acids haverbiekentified [2]. Inrecent years, there has been observed, a trend
in human diets towards reduction of saturateddath as palmitiacid (C16:0) and an increase in polyunsaturated
(C18:2 and C18:3), and monounsaturated (C18:1) falsHuman body can produce all the fatty aci#a)( it
needs, except linoleic acid (LA) awd linoleic acid(ALA) which are widely distributed in plant oils/getable oils
and are regarded as essential fatty acids (EFA)NWny vegetable oils are consumed directly orreatly as
ingredients in food and the oils sem@umber of purposes in this role [5]. A high canption of vegetable oils has
been reportel5,6,7,8,9],which has greatly increased the demand for altemaiant based oils which are low in
saturated fats, higher inmono-unsaturates andrisstteces of omega-3 fatty acid.

Oilseed crops are generally grown for the purpdseiloin their seeds and they vary considerablytheir oil
content, quality, and composition. These factody teeavily on the crop species or cultivar and upbe
environmental conditions in which the crop is groy@&h. A large quantity of oil and fats, whether fouman
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consumption or for industrial purposes is preseddsived from plant sources [10]. To meet the iasieg demands
for oil, improvements are being made to producejumiand desirable oils, therefore increasing istere newer
sources of edible oils from natural sources. Ptm#ds are important sources of oils of nutritiomradustrial and
pharmaceutical significance [10]. No oil from armusce has been found to be suitable for all pupbseause oils
from different sources generally differ in theirngposition. This necessitates the search for newcssuwf novel
oils, of which several plants are now grown, ndiydar food and fodder, but also for a striking ity of products
with applications in industry, including essentds and pharmaceuticals.

Vegetable oils not only provide high quality foamntaining essential nutrients for life, but alsstow bioactive
compounds that have particular clinical significafitl]. The advent of alternative vegetable oilduretion has also
triggered the insatiable search for alternativerseai of raw material for this purpose. More soydheould be a
variable chemical composition depending on seviaetors such as the cultivation environment [9].abidition,
there is an increase in technological developmegraticularly with the genetic modification of adsds to create a
new range of products. For cooking oils and saledsings, plant breeders have selected cultivatslawer levels
of polyunsaturated and monounsaturated fats andaease in monounsaturates for increased oxidatiaility.
New developments include oils with increased steadid to provide margarine type fats without thezch for
hydrogenation and the subsequent production ofifattly acids [3]. It is in the light of this sceiathat we report
here the FA and physico-chemical properties of ¢bed oils ofCitrullus vulgarisby cold extraction and Gas
Chromatography Mass Spectroscopy (GCMS) with a \tiewxplore the possibility of potential sourcesod$ for
the future.

MATERIALS AND METHODS

2.1 Collection of the plant material: The fresh fruits of citrullus vulgaris were colledtin Samaru market, Zaria,
Kaduna state, Northern Nigeria and identified ie therbarium of Department of Biological Sciencesnfadu
Bello University Zaria, Nigeria.

2.2 Extraction of the seed oil: The seed kernels (40g) were blended using a blefitierblend was extracted with
petroleum ether (40°C-60°C) in a Soxhlet appardtyshermal cycles at 80°C for 8h, following the @
standard method [12]The solvent was removed using a rotator vacuumaresqgr at 40°C. The oil content was
gravimetrically determined and expressed as wgightent on dry basis [9].

2.3 GCMS Analysis: The fatty acid composition was determined as meathigrs. Briefly, 10Q oil plus 1 ml 10%
potassium hydroxide in methanol were heated fomitfutes at 85°C. Fatty acids were methylated withl boron
triflouride-methanol-complex (20% solution in metiod plus 1 ml methanol for 45 minutes at 60°C dhen
extracted from the methanolic phase with petrolaiher. The analyte, gl was injected in the column equipped
with column oven temperature of 60°C and colummvflaf 0.99 ml/min. The compounds were identified thg
GCMS intensity of retention time (RT) and by compan with those present in the National Instituie $tandard
Technology (NIST-2010). The results were expressethe relative percentage of each individual fattg (FA)
present in each sample given by the corresponding R

2.4 Physicochemical Analysis: The physicochemical properties (Refractive indgecific gravity, colour, lodine
value, saponification value, acid value, free fadyid value, peroxide value) were determined ustandard
procedures [12].

RESULTS AND DISCUSSION

The Fatty acid profile of the oil is presented imble 1 and Fig 1 shows the chromatogram. The seshtiwed that
the seed oil contains four main fatty acids nam@lgic (0.33 + 1.30 %), Linoleic (76.25 £ 1.20 Y%@Imitic (14.42
+ 1.60 %), and stearic acid (9.01 £ 1.50 %).ThesRtochemical properties presented on Table 2; wasd to be:
Refractive index of 1.472 + 1.33, This showed thatoil is less thick and comparable with most migydils whose
refractive indices are between 1.475 and 1.485. [I8¢§ refractive index value also showed that theantained
some double bonds in its fatty acid composition].[IMso it is reported that the refractive indexieases as the
double bond increase. This indicates that the skads a high proportion of unsaturated fatty a¢atgeeing with
the refractive index value), and suggests thaséeal oil could be useful in the preparation otoélams.
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Table 1: Percentage composition of citrullus vulgés seed oil

S/IN | COMPONENTS | PERCENTAGE (%) Riime
1 Oleic acid 0.33 18.174
2 Linoleic acid 76.25 16.869
3 Stearic acid 9.01 16.614
4 Palmitic aci 14.4; 14.95¢

Table 2: Physicochemical properties o€itrullus Vulgaris seed oil

SIN | Analysis Result
1 Colour Light Yellow
2 Texture at 370C Liquid
3 Specific gravity 0.86g/ml
4 Refractive index 1.458
5 Lipid content 27%
6 lodine value (g/100g) 58.54
7 Saponification value 255.26KOH/g
8 Acid value (%) 9.58KOH/g
9 Free fatty acid value (%) 4.88
10 Peroxide value (%) 10meq
ntensity
114.487927
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Fig 1: Fatty acids composition ofCitrullus Vulgaris seed oil.
Peak 1 (RT = 14.959) is Palmitic acid (14.42%), R@(RT = 16.869) is Linoleic acid (14.42% ) , P@&KRT= 16.614 ) is Stearic acid
(9.01%), Peak 4 (RT = 18.174 ) is Oleic acid (0438

The saponification value of the oil was 255.26+10igKOH/g which is above the values obtained fameo
vegetable oils ranging from 188-196mg KOH/g. Howewbere are some vegetables with high saponifinati
values such as coconut oil (253mgKOH/g), palm Keoil€247mgKOH/g) and butter fat (225mgKOH/qg). ©ilith
high saponification values contain high proportafnshort-chain fatty acids. [15]. the oils had higtid value of
9.58+0.04 mgKOH/g when compared wiBiukenetia conophorg11.5mg KOH/g) [16], this value is however
higher than that reported for cashew nut oil (0@2ingKOH/g) [17] The Acid value is used as an indicator for
edibility of the Qils. The iodine value of citruuvulgaris (58.54+0.1mEq/g) is higher than the ga(R8.6+0.1
mEQq/qg) of citrullus lanatus seed oil, Hausa meleeds38.50 +0.67% and 44.4+0.1mEq/g for cashewih{t 4. In
view of the fact that drying oils have an iodindueaabove 100, [18] citrullus vulgaris seed oil kcbonly be
categorized as a non-drying oil. The iodine vakual$o an index for assessing the ability of ogjdarancid [13, 19].
The iodine value obtained (58.54) in this studyiéates that the oil contain appreciable level afatorated bonds.
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Thus storage procedure to be used for this seezhoilld ensure protection of the oil from oxidatdegerioration.
The peroxide value is used as an indicator of @etdion of oils. Fresh oils have values less th@mEq/g. Values
between 20 and 40mEqg/kg result to rancid taste.ldWeperoxide value (10.00+0.30mEq/kg) indicatest tthe oil

is stable.

The free fatty acid value of 4.88+0.03% falls withihe maximum limit of 5% for free fatty acids ifgh grade palm
oil in Nigeria [20] the oils could therefore be dsas edible oil. The high percentage of omega Gqleic acid
76.25%) is potentially useful as food additive aath be converted to gamma-linoleic acid that cdaddised as a
dietary supplement to increase the production @fiaflammatory 1-series prostaglandins. Seriesdstglandins
play an important role in the control of blood #ness and blood pressure. Therefore it has anrdl@mmatory
effect and is an important nerve tissue food, Ingjph the maintenance of brain and nerve funcfib4]. Pregnant
women have an increased need for omega-3 and ofnégty acids. They are needed for the fetal growthin
development, learning and behavior. Lactating worsleould also increase their fatty acids intake¢esimfants
receive their essential fatty acids through thestrenilk.

CONCLUSION

In conclusion seeds characteristically containegh Hevels of oil. And is rich in linoleic fatty ati many of the
physicochemical properties of the oil studied coragafavorably with other conventional seed oilstsas palm
kernel oil, groundnut oil, and soybean oil. Thedse# therefore has potential for use as domestic o
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