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ABSTRACT

Oils were solvent-extracted from castor bean sdeidirfus communis L.), African oil bean seed (Pdrtaca
macrophylla Benth), African locust bean seed (Rafiticoidea Welw), and “egusi” melon seed (Citmusl vulgaris
L.) which are among the lesser-known underutiliagskeeds existing both as wild and cultivated tyipeinforest
areas of West tropical Africa. The oils were sulbsdly evaluated for some physical and chemicaperties. The
percentage oil yields were as follows: castor bdar22+ 0.51%, African oil bean 43.%%.85%, locust bean 20.68
#0.71 and “egusi” melon 45.520.82%. These values are indicative of the higlemtidls of the seeds for viable
commercial vegetable oil production. The resultgaffactive index for all the oil samples were witlthe range
1.452 — 1.464 which is a clear indication of thedative purity. Specific gravity values fell withthe range
obtained for other vegetable oils. Locust beardsa@kwith high saponification value (358.69mg/gntained low
molecular weight fatty acids and may not be usefildoap making. The results of peroxide value rd@tetion
revealed that melon seed oil could easily be disgds rancidity compared to the other oils evaldatélhe acid
values (1.80 -2.83mg/g) were within the range comiyneported for most unrefined vegetable oilsis lexpected
that refining the oils would reduce their predispias to rancidity.
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INTRODUCTION

Oilseeds are primarily grown as sources of oilgayl although they have been cultivated since pgafistimes,
many species, especially in the developing couwntsitl remain relatively unknown and grossly undiized.
Some of these lesser-known under-exploited oilsaeglfighly rich in nutrients (2,3) and can coneatly serve as
supplements in the mainly starchy diets of teempogulations in the third world. However, while sam
unconventional oilseeds are mainly used as praepplements, others are mostly cultivated becatiseed oil
contents. Oils and fats are a vital componenhefituman diet because of their use as energy soanckcarriers of
fat soluble vitamins.

The underutilization of some oilseeds, especidilyse found in the less-developed parts of the waddld be
traced to scanty knowledge of their nutritional ortance as well as insufficient data on their gatiobn and growth
characteristics. For example, in parts of Westpibal Africa where seeds of the African oil be&eljtaclethra
macrophyllaBenth), Castor bearR{cinus communi4..) and Locust beanP@rkia filicoideaWelw) are found in
abundance, they occur mostly as the wild uncuktidetypes. Moreover, some of these seed crops inoaidi-
nutritional and toxic factors in their edible poris, and these have posed serious impedimentseto fthl
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utilization (4). The requirement for rigorous camdtions of hydrothermal treatments and fermentatiefore these
seeds are consumed has consistently limited thxiloigation to the rural and uncivilized areas whéehey are
mostly used as condiments.

With the current research trend towards the usenobnventional oilseeds for commercial vegetadl@miduction,
it would be considered worth while to examine theggico-chemical characteristics of oils from som¢hese less-
common seeds that, at present, exist as uncultivgpes in order to explore their wider exploitatioThe present
study evaluates the quality of solvent—extractéslfoom seeds of the African oil bean, castor béacyst bean and
“egusi” melon which are included in the group ofderutilized oilseeds. It is expected that thisl gilve more
insight into their full utilization and commerciadition.

MATERIALSAND METHODS

Seeds Source and Oil Extraction

The African oil bean, castor bean, locust bean“a@gdsi” melon seeds used in the study were all lpased from
Akure main market (Oja Oba) in Ondo State, Nigeridne seeds were dehulled and ground to fine pasize €
250um) using a ball mill. The milled powders (séspwere then kept in airtight containers ¥ 4intil use.

Oils were extracted from the samples using Soxhfgiaratus with n-hexane as the extracting solvafier
extraction, the solvent was removiedrzacuoand the extracted oils were subsequently usedrfalysis.

Physical and Chemical Analysis:

The percentage oil content of each seed was detedridy gravimetrically quantifying the oil residuafier
exhaustive extraction and reclaiming of the solwaat vacuum distillation. The refractive indicesdaspecific
gravities, at 28C, of the extracted oils were measured using radfnaeter and specific gravity bottle, respectively.
Visual examination of the colour of each sample alas carried out.

The methods of chemical analyses (determinatioiodifie value, acid value, saponification value opéie value
and free fatty acids) followed the standard proceslof Association of official Analytical Chemigts) as described
by Enujiughaet al. (6). Free fatty acids were determined by titratieifpanol-sample solution against 0.1M
potassium hydroxide solution.

RESULTSAND DISCUSSION

The results of the present study show that apam focust bean seed, all oilseeds examined comtaih¢hat could
be exploited commercially (Table 1). Locust beah greenish yellow and occurring at <20.68% by vktig
compared to the oil content of each of the othedsemay not be economically useful in commercigetable oil
production. The oil content of African oil bearedeell within the range (42 - 45%) reported by @ikevet al. (7).
The results of specific gravity measurement shaat ¢imly castor bean oil had value within the ra(@®89-0.92 at
20°C) specified by Theodore (8). That of melon seddwas slightly lower than the value (0.81) given by
Achinewhu (9), but the difference is not signifit§p>0.05). Specific gravity reveals the extentdbilteration and
is usually used as a measure of acceptance of @lraw material in industry. The oils examinedha present
study manifested relative purity. With regard te ttefractive indices of the seed oils there wassigmificant
difference (p>0.05) in the results, although anaappt lower quality oil in locust bean seed cowdriferred (Table
1).

Table 2 shows the chemical properties of the etdthseed oils. The proximate chemical charactesisif the oils
compared favourably with those of some of the ntmemon vegetable oils. The iodine values rangedden
108.66mg/g to 142.50mg/g, indicating much highegrdes of unsaturation compared to 97.0mg/g for rptaut
(10) and much lower degrees of unsaturation condpier@04mg/g for conophor nut (2). The iodine ‘eais used
as an indication of oil suitability for human congution and its drying character (11). It is alsonaasure of
unsaturation, with higher iodine values indicatigiggater inclination to oxidative rancidity. Thesuéis of the
present study show that African oil bean seed itomparatively the least disposed to rancidity eodld be
effectively used as a drying oil.
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The saponification value for melon seed oil wasdpthan the value (162.7+3.1mg/g) obtained by Aewinu (9);

while that of African oil bean seed oil was higltean the value (151.20mg/g) obtained in a previstusly (12).

The average molecular weight of the fatty aciddoicust bean oil was much lower than in the othds, ais

evidenced from the very high saponification valdehe oil. The acid values were within the rangenmonly

reported for most vegetable oils, which is not gigantly (p>0.05) different from what was obtainigdthe present
study. The much higher acid value obtained foromeleed oil could be attributed to high lipolytitiaity of the

native lipases. This is indicative of the hightstaf rancidity of the oil, which could be due togo handling,
improper storage as well as length of time betweawesting and oil extraction. The acid value measure of the
level of deterioration of the oil during storage.pfevious study (13) has already shown that thivigcof seed

lipases could predispose these oils to faster idedtion during storage.

The results of the peroxide value determinationnstitat locust bean seed oil was relatively thetleésposed to
oxidative rancidity; while melon seed oil was rélaty unstable and could easily go rancid, followsdcastor bean
seed oil in the unrefined form.

The peroxide value of the African oil bean seedaa@b not significantly (p>0.05) different from whats obtained
in previous studies (12,14). The free fatty adidshe seed oils occurred in levels typical of dimexd vegetable
oils. The level for melon seed is much higher thizat obtained for a crude oil extract by Achinew@). The
results show that African oil bean seed oil witkiealy high level of free fatty acids could be moredisposed to
spoilage by hydrolytic rancidity. However, it igpected that refining the oils could reduce fregyfacids contents
to acceptable levels.

Table 1: Oil yieldsand physical properties of the seed oils

Material %oil yield oil colour Refractive Inde Spfic gravity
Castor oil bean seed  42?20.51 | Golden brown 1.461 0.8945%
African oil bean seed 43.72%.85 | Golden yellow 1.462 0.8629
Locust bean seed 20%88.71 | Greenish yellow 1.452 0.8428"
“Egusi” melon seed 45.590.82 | Yellowish brown 1.464 0.7938

Values in same column with same following lettersuiperscript are not significantly different (p€6)

Table 2: Chemical Properties of the extracted seed oils

Oil sample Acid value Saponification value lodine value Free fatty acid (% Peroxide value
(mg/g) (mg/g) (mg/g) oleic) (meq./kg)
Castor seed 1.80 147.0%° 131.48 8.223 11.79
African oil bean seed 1.10 172.50 108.68 10.416 7.94
Locust bean seed 189 358.69 125.47 8.468 5.86
“Egusi” melon seed 2.83 130.53 142.50 8.218 17.89

Values in same column with same following lettersuiperscript are not significantly different (p€6)
CONCLUSION

The results of the present study have demonstthtetigh oil potentials of some less-common oildse@amely,
African oil bean, “egusi” melon and castor beanjolittould be exploited in commercial vegetablepodduction.
Oil content of locust bean seed was found inswfitio justify its commercial exploitation. Refigi of the oils is
suggested as a necessary step in their exploitathey could easily be affected by oxidative/antydrolytic
rancidity.
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