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Abstract: The oil content of castor seeds depends on the genotype; it is also affected by the environmental conditions,
cultural practices and time of harvesting. The oil from castor bean seed obtained from Zaria in Northern Nigeria was extracted
using a soxhlet method. The yield of the oil from the Castor beans is 37.8%. The physicochemical properties and fatty acid
composition of the seed oil of castor bean were studied. The physicochemical analysis of the oil showed iodine value 93.50
mg/g; saponification value 182.61 mgKOH/g; peroxide value 5.7 meq/kg; acid value 15.57 mgKOH/g; free fatty acid value 7.8
and ester value 165.57 mgKOH/g. The fatty acid profile showed that the ricinoleic acid comprises about 86.96% of the total
fatty acid composition. The major saturated fatty acids are palmitic (0.56%) and oleic (5.1%). Other fatty acids present were
Octanoic acid 0.29% and pentanoic acid 1.33%. The castor seed oil is rich in ricinoleic acid which shows that the oil is a good

source of ricinoleic acid.
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1. Introduction

The castor oil plant, Ricinus communis, is a species of
flowering plant in the spurge family, Euphorbiaceous. It
belongs to a monotypic genus; Ricinus. Castor is an
indigenous to the southeastern Mediterranean Basin, Eastern
Africa and India. It is widely spread throughout the tropical
regions. The castor plant is basically a tropical crop; one of
its greatest virtues is that it can be grown almost anywhere.

Castor seed oil (ricinus oil, phorboyl, tangantangan oil) is
a natural oil derived from the seeds of the castor bean by cold
pressing for medicinal use or hot pressing for industrial
purposes. Castor oil is a viscous, pale yellow, non volatile
and non drying oil with a bland taste. It has good shelf life as
compared to other vegetable oils. Castor seed has 37.2-
60.6% oil and rich in triglycerides, mainly ricinolein a toxic
alkaloid ricinine and very toxic albumen called ricin [1].

Castor seeds have a warty appendage called the caruncle,
which is present usually at the end from which it runs the
raphel which terminate in a slightly raised chalaza at the

opposite end of the seed [2].

Castor oil is one of the few naturally occurring glycerides
with high purity, since the fatty acid portion is nearly 90% of
ricinoleic [3]. castor oil consists of triglyceride molecules,
each containing three esters of ricinoleic acid or ricinoleates
(in place of three hydroxyl groups) on a glycerol backbone.
The seed of the plant contains Alkoloid ricinine and
toxalbunmine ricin. The seed yields a fixed oil which has
been used only for industrial and medicinal purposes [4].
Castor oil has a wide range of industrial applications: as a
drying oil for paints, varnishes, plastics, and resins; in the
manufacture of fatty acids; as lubricating oil. Also use in
cosmetics, surface coatings, soaps and perfumes. The oil
yield depends on particular seed variety, geographical
origin/climatic conditions, and on the oil extraction
method(s) used.

It is an excellent fertilizer due to its high nitrogen,
phosphoric acid, potash contents and moisture retention
capability. It also have unique properties such as its high
specific gravity, thickness, and hydroxyl value [5].

The uniqueness derived from this oil is the presence of a
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hydroxyl fatty acid known as ricinoleic acid C;3H3,05 (Cis —
12 — hydroxyoctadeca — 9 — enoic acid), which constitutes
around 90% of the total fatty acids of the oil. It is an 18-
carbon hydroxylated fatty acid having one double bond [6].

India is the world's largest exporter of castor oil; other
major producers being China and Brazil. [7] Had surveyed 36
castor bean varieties in Brazil for oil and fatty acid
composition. A large variability of seed oil percentage was
observed, ranging from 39.6% — 59.5%. Whereas [8] found
out that mechanical pressing will remove about 45% of the
oil present and the remaining oil in the cake can be recovered
only by solvent extraction.

It was reported [9] that oil content was affected by both
locations and castor oil genotypes. The seed oil content
depends on the genotype but it is also affected by the
environmental conditions, cultural practices and time of
harvesting.

The GC — MS analysis of the essential oil from R.
communis was reported using capillary column identified
compounds like o -thujone (31.71%) and 1,8 cineole
(30.98%), «x-pinene (16.88%), camphor (12.92%), camphere
(7.48%) [10].

The objective of this study is to determine the
physicochemical properties and fatty acid composition of the
oil extracted from Castor Bean (Ricinus communis L.) Seed
Oil obtained from Zaria in northern Nigeria.

2. Materials and Methods
2.1. Chemicals

All chemicals and reagents used were of analytical grade
and obtained from Sigma Chemical Company and used
without further purification.

2.2. Materials

The castor seeds were collected from National Research
Institute for Chemical Technology (NARICT), Zaria. The
shells were broken and the seeds were separated from the
shell. The seeds were washed and sundried. The dried seeds
were then crushed using 240V 4L blender (Thomas Scientific
Swedes born, U.K).

2.3. Extraction of Castor Oil

The seeds were picked and pulverized using an electric
blender. The oil was then extracted from each of the seeds
using hexane by adopting the method described by
Association of Official Analytical Chemist (AOAC, 1998).
200 g of the pulverized seeds were packed in a muslin cloth
and inserted into the soxhlet extractor and hexane was used
as the extraction solvent for a period of eight hours. At the
end of the extraction period, the solvent was recovered by
rotary evaporator and residual oil was oven dried at 75°C for
one hour. The extract was transferred to desiccators and then
stored in air tight container until needed for further analysis.
Percentage oil yield was evaluated using the expression [11]

%Yield = 222 x 100 1)
Y1

Where y, is the weights of castor beans before extraction
and y, is the weight of castor beans after extraction.

2.4. Physico-Chemical Characteristics of the Castor Seed
Oil

The physiochemical properties of the castor bean seed oil
were determined using the Institute of Public analyst of
Nigeria (IPAN 2003) analytical procedure. The kinematic
viscosity was determined with the Canon Ubbelohde glass
tube Viscometer. The fatty acid composition of castor oil was
determined by Gas Chromatography (Shimadzu GC-17A).

2.5. Determination of Relative Percentage Fatty Acid
Composition

Preparation of fatty acid methyl ester 100mg of oil sample
was dissolved in Petroleum ether and 0.5N Sodium
methoxide, with few numbers of anti- bumping granules
added to the mixture. The mixture was neutralized with 0.7M
HCI stirred vigorously and left on the water bath at 60°C for
10Mins. The fatty acid methyl ester (FAME) was separated
and injected into gas chromatography powered with HP
capillary column. Carrier gas He (1.6ml/min), mass spectra
were taken with ionization voltage of 70eV. Peak
identification was done by comparing peak retention times
with reference standards for the individual FAMEs. Retention
time was defined as the time interval (min) between sample
injection into the GC system and the recording of an
individual peak in the chromatogram. The fatty acids were
identified by comparing their retention times with those of
Standard.

3. Results and Discussions
3.1. Physicochemical Properties

The physico-chemical properties of castor oil in this study
are of significance because of the exceptionally high content
of ricinoleic acid. The percentage yield of oil extracted from
castor beans and their physicochemical properties are shown
in Table 1

The oil content shows that castor seeds contain a relatively
high percentage of oil: 37.8% which is in the same range as
reported by [7], (35.7%-51.9%) for the African castor oil. [8]
reported that oil content was affected by both locations and
castor oil genotypes.

The castor seed oil shows a high acid value of
15.57mgKOH/g. The acid number is a measure of the extent
to which the glycerides in the oil or fat have been
decomposed by lipase activity or other action. [4] reported an
acid value of 14.42mgKOH/g. The high acid value implies
that the oil has high susceptibility to decomposition.

The oil also has high iodine value of 93.5mg/. The iodine
value indicates that the oil has high content of unsaturated
fatty acid. [5] reported an iodine value of 84.5mg/g. The
higher the iodine value the higher the reactivity of the oil.
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This implies that the oil is susceptible to oxidation

The saponification is useful for the detection of oil or fat
with high proportion of the lower fatty acid. The oil has high
saponification value of 182.6mgKOH/g. [5] reported a
saponification value of 182.9mgKOH/g.

Ester value is a measure of the amount of saponifiable
glyceride in the oil. The ester value was determined by
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was 86.96% of the total fatty acids composition. The
ricinoleic acid content of the castor oil from Zaria Nigeria is
lower than that of India and Brazil which are 94.0% and
90.2% [7] and higher than that of castor seed oil from
Malaysian which is 84.2% [5].

Table 1. Physico-chemical Characteristics of the oil

substracting the acid value from the saponification value. The

oil has a high ester vale of 165.57mgKOH/g.

The concentration of peroxide in the oil is a measure of the
extent of spoilage. The castor seed oil has a peroxide value of
5.7mEq/kg.

The specific gravity of the castor seed oil obtained is
0.923. This value is slightly lower than the value 0.958
reported by [2]. The specific value is measure of the relative
density of the oil.

Properties Values
Percentage yield (%) 37.8
Acid Value (mgKOH/g) 15.57
Free fatty Acid (%) 7.8
Iodine value (mg/g) 93.5
Peroxide value (meq/kg) 5.7
Ester Value (mgKOH/g) 165.57
Saponification (mgKOH/g) 182.61
Volatile matter (%) 6.16
Specific gravity 0.923
Colour Amber/pale yellow

3.2. Chromatogram of the Castor Seed Oil

Table 2. Fatty acid composition of Castor Beans Oil

The chromatogram of castor seed oil is shown in Figure 1.

) . - ) . ’ Peak Retention Time Relative Fatty Acid
The fatty acids were identified by comparing their retention €3 (Min) percentage L1/l
times with those of Standard. Table 2 shows the fatty acid 1 13.260 0.29 Octanoic acid
composition of castor seed oil. The ricinoleic acid comprises 3 18.431 0.56 Palmitic acid
about 86.96% of the total fatty acid composition. The major % 1Ty o410 Qltigents,
turated fatty acids are palmitic (0.56%) and oleic (5.1%). > 21341 86.96 Ricinoleic acid
Saturate y acids are p ¢ (U.5070) and oleic (0.17). ¢ 22.730 133 Pentanoic acid
Other fatty acids present were Octanoic acid 0.29%, and
pentanoic acid 1.33%. The unsaturated fatty acids content
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Figure 1. GC chromatogram of castor seed oil.

4. Conclusion

The physicochemical properties and fatty acid composition
of castor seed oil from Zaria in northern Nigeria have been
investigated. The extraction process gave a good yield of the
oil with a yield of 37.8%. The property determination of the
oil showed that the oil is of good quality. The castor seed oil

also shows a high content of ricinoleic acid. This implies that
the oil is a good source of ricinoleic acid.
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