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Abstract:  Physico-chemical properties of four Nigerian seeds namely: Poga oleosa, Ricinus communis L. (Castor seed oil),
Butyrospernum parkii (shea butter), and Hevea brasilensis (rubber) seeds were extracted for its oils with six
solvents: chloroform, ethanol, hexane, carbon tetrachloride, pet-ether and water were investigated using standard
techniques. The oils were characterized for the following parameters: saponification value, unsaponifiable matter,
iodine value, acid value, peroxide value, ester value, viscosity, refractive index, specific gravity, pH and moisture
content. The results obtained for the tested parameters suggest that the oils investigated in this study have potential
industrial applications such as in the manufacture of paints, soaps and hair products.

Keywords: Castor, physico-chemical, Poga oleosa, shea butter, rubber seed

Introduction

The world demand of vegetable oil is constantly increasing
due to increase in world population. The production of
vegetable oils and fat which is around 30 metric tonnes, is not
enough to meet the needs of people, since fats and oils are
required industrially for the manufacture of soap and other
industrial purposes (Kovo and Bawa, 2007). Fats and oil
whether the source is animal, vegetable or marine in origin
represent the highest source of energy per unit weight that
man can consume, being an important food source for man,
they are also extensively used for nutritional, cosmetic
industrial purpose, drying dispersant and in the therapeutics
(Rauken and Kill, 1993). Vegetable oils account for 80% of
the world’s natural oils and fats supply (FAO, 2000), with
increasing awareness of the importance of vegetable oils in
the food, pharmaceuticals and cosmetics industries, there is
need to search for indigenous plants species that can provide
such oils and characterize them (Andrew et al., 2012).

Castor oils derived from castor plant (Ricinus communis L.),
represents a potential by-product and it is used in many
technical, medical and different industrial application like
biodiesel productions (Asuquo et al., 2013a,b; Amara and
Salem, 2009). Castor oil has over 1000 industrial uses and
because of this, its demand increases. A scientific
investigation of the crop to improve its oil content will go a
long way to meet up with the demand (Sepidar et al., 2009).
Shea butter oil botanically called Butyrospernum parkii is a
soft paste of the melted fat with milky colour in solid form
and brownish when melted. It has a characteristic odour, it
contain fatty acid triglycerides and a high amount of
unsaponifiable matter, which ranges from 2.5% to 15%
(Asuquo et al., 2010; Eka, 1997). The composition of the
product depends on several criteria particularly the
geographical occurrence, its botanical origin, handling of the
seeds and processing (Astintoke, 1987). According to Tella
(1979), Shea butter oil contains cinnamic acid, a substance
that helps protect the skin from harmful ultra-violet rays.
Crude shea butter has natural anti-oxidant properties due to its
tocopherol content (Astintoke, 1987).

The rubber tree (Hevea brasilensis) (Asuquo et al., 2012a), is
exploited in Nigeria mainly for latex in view of its economic
importance, the auxiliary products namely wood and seeds are
mostly neglected (Hosen et al., 1981). The seeds have been
found to be rich in oil. Its contents in the dried kernel varies
from 35 to 45%, it is semi-drying oil and consist of 17.22%
saturated fatty acids and 17-82% unsaturated fatty acids and is
comparable to drying oils commonly used in surface coating
(Aigbodion and Pillai, 2000). Rubber Seed Oil (RSO) has

been found to have potential applications in many areas
amongst which are in the production of biodiesel as fuel for
compression engines (Radmadhas et al., 2005, Ikwuagu et al.,
2000).

African Brazil Nut (Poga oleosa pierre, Rhizophoroceae) is a
medium sized tree up to 30 m high (Burkill, 1997). It is
widely distributed from Nigeria to Congo region in the dense
equatorial forest often along river banks and coastland. The
tree produces edible nut used as condiments and cooking oil
(Burkill, 1997). In human medicine, the oil is employed as a
laxative in the treatment of gonorrhea and a massage oil.With
the increasing global demands for shea butter, castor seed,
rubber seed and Poga oleosa oils, a comparative study on the
physico-chemical parameters arising from the characterization
of the oils from Nigerian origin is essential. According to
Sonau et al. (2006), the differences in the variation of the
physico-chemical composition of vegetable oils have been
often attributed to environmental factors such as rainfall, soil
fertility, maturation period, agronomic practices and genetic
substitution.

This study therefore, investigates the comparative analysis of
the physico-chemical composition arising from their
characterization.

Materials and Methods

Castor, Shea butter, Rubber seeds and Poga oleosa seeds
were purchased from the South-eastern Nigeria. The seeds
were dehulled, cleaned and dried under the sun for a day and
later dried in the oven for three hours at 50°C to ensure that
water and moisture were removed. The seeds were
immediately ground using mortar and pestle into a paste in
order to weaken and rupture the cell. The paste was stored in a
labeled airtight container for oil extraction. All chemicals and
reagents used were analytical grade. In all cases, distilled
water was used, (Asuquo et al., 2010, 2012a,b,c,d,e,f,g,h,i;
2013a,b).

Oil extraction

The Oils from the different pastes obtained was extracted
with chloroform, ethanol, n-hexane, petroleum ether and
water solvents for five hours using soxhlet apparatus, (Asuquo
et al., 2010, 2012a, 2012b, 2013a).

Degumming and purification

The oils were heated to 60°C and activated carbon added;
this decolourized the oil. The bleached oils were mixed with
water thoroughly and heated again to 60°C, stirred vigorously
for 15 min, filtered, cooled and the sludge on the filter paper
was discarded. The extracted oils (purified) were transferred
into glass bottles and stored in a refrigerator until all analyses
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were completed (Asuquo et al., 2010, 2012a,b,c,d,e.f,g,h,i;
2013a,b).

Physico-chemical characterization

Standard procedures of American oil Chemists Society were
used for indices values (AOAC, 1997) procedures were
applied for acid value (standard 969.17, 1997), iodine value
(standard 965.33, 1997), saponification value (standard
920.16, 1997). Refractive index, colour, viscosity, melting
point and specific gravity were determined using
recommended methods (AOAC, 1997). Viscometer,
refractometer and tintometer were used to determine viscosity,
refractive index and colour, respectively. The unsaponifiable
matter in the oil was determined using standard methods
(AOAC, 1997) while the ester value was obtained by
subtracting the acid value from the saponification value. The
percentage of moisture content in the seeds was determined
following the method recommended by AOAC (1997).

Results and Discussion

The results of the physicochemical properties of the four
Nigerian seed oils considered in this study are summarized in
Table 1. The saponification values for Poga oleosa oil, castor
seed, shea butter and rubber seed oils were obtained as
21458, 176.09, 185.20 and 193.61 respectively. The
saponification value obtained for Poga oleosa oil (214.58) is
higher than those of rubber seed oil (193.61), shea butter oil
(185.20) and Castor seed oil (176.09). The saponification
value helps to determine the quantity of alkali (in mg) needed
to neutralize the acids and saponify the esters contained in 1 g
of lipid (Roger et al., 2010). The higher the saponification
value of oil, the higher the lauric acid content of that oil,
therefore Poga oleosa oil will be most suitable in production
of soap. The saponification value obtained for Poga oleosa oil
is slightly higher than those of the common oils such as

soyabean (189-195), pea nut oil (187-196) and cotton seed oil
(189-198) (Codex, 1993).

The values unsaponifiable matter for Poga oleosa, castor
seed, shea butter seed and rubber seed oils were presented in
Table 1 and were given as 8%, 0.5%, 5.68% and 0.7%. The
value obtained for Poga oleosa oil (8%) was higher than those
of other oils analysed (0.5%, 5.68%, and 7% respectively for
castor seed, shea buter and rubber seed oils). The value
obtained for shea butter oil (5.68%) was close to that reported
by (Dhellot et al., 2006) which was 5.1%. the values for the
unsaponifiable matter obtained in the study for the various
oils is however lower than those of other oils such as
avacador pear (2.8%), dacryodes edulis (2.3%), red egusi seed
0il(1.6%), Cannarium schweinfuhil Engl. (1.3%), sesame
(1.2%), white melon (1.1%), palm kernel oil (0.22%)
(Asuquo, 2008) except for Poga oleosa oil whose value is 8%.
lodine value measures the degree of unsaturation in fat or
vegetable oil (i.e. the number of double bonds) (Danith 2008).
It determines the stability of oils to oxidation as well as allows
the overall unsaturation of the fat to be determined
quantitatively. lodine values obtained for Poga oleosa, castor
seed, shea butter and rubber seed oils were obtained as 57.87,
83.73, 63.45 and 134.51 respectively. The iodine values
obtained for Poga oleosa, castor seed and shea butter oils
classify them as non-drying oils. Non- drying oils have iodine
values than 100 (Asuquo, 2008) these iodine values are lower
than those of sunflower (110-143), soya bean (120-143),
Coula-edulis (90-95) and rubber seed oil (134.51) (Abayeh et
al., 1999). The low iodine values for Poga oleosa, castor seed
and shea butter oils indicate the oils are rich in saturated fatty
acids, which ensures stability against oxidation and
rancidification of goods prepared with the oil (Goh, 1994).

Table 1: Physicochemical properties of Poga oleosa, castor seed, rubber seed and shea butter oils

Oils

Parameters Poga oleosa oil Castor seed oil Shea butter oil Rubber seed oil
Saponification value 214.58 176.09 185.20 193.61
Unsaponifiable matter 8% 0.5% 5.68% 0.7%
lodine value 57.87 83.75 63.45 134.51
Acid value 101.54 2.69 1.79 1.68
Peroxide value 26.67 14.40 14.20 14.40
Ester value 113.04 174.09 183.4 191.93
Viscosity 37.71 13.02 (poise) 17.78 (poise) 10.32 (poise)
Refractive index 1.39 147 1.60 1.46
Specific gravity 0.91 0.96 0.92 0.92
pH 4.78 5 NA 6
Colour 100% haze unit Yellow Milky cream Dark brown
Moisture content 0.313% 8% 10% 8.6%
Taste Tasteless Nauseaating Tasteless NA
Opacity clear Clear Fat (solid) Clear
Melting point NA 35-37°C 51-56°C 45-48°C

The peroxide value obtained for Poga oleosa, castor seed,
shea butter and rubber seed oils are 26.67, 14.4, 14.2 and 14.4,
these values are higher than 10 which characterizes a number
of conventional oils e.g. Amaranthus hybridis (Codex, 1993).
Castor seed oil has a peroxide value of 14.4 lower than
64+2.20 reported by Abitogun et al. (2009) but lower than
14.2 reported for shea butter oil (Asuquo, 2008). Poga oleosa
oil has higher peroxide value (26.67) than castor seed oil
(14.4), shea butter (14.2) and rubber seed oil. Oils with higher
peroxide value are more unsaturated than with lower peroxide

values. More unsaturated oil is known to absorb more oxygen
and develop higher peroxide values and oils with high
peroxide values are prone to rancidity (Asuquo, 2008). The
WHO/FAOQ stipulated a permitted maximum peroxide level of
not more than 10 equivalents of peroxide oxygen/kg of the
oils; therefore, since the oil in this study has a peroxide value
above 10, it may not be suitable for consumption.

The ester value represents the number of milligrams of
potassium hydroxide required to saponify the esters present in
1 kg of the oil. It is obtained as the difference between the
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saponification value and the acid value. The ester value
obtained for Poga oleosa, castor seed, shea butter and rubber
seed oils are 113.04, 174.09, 183.4 and 191.93 respectively.
The ester value obtained for Poga oleosa oil (113.04) is lower
than those of castor seed oil (174.09), shea butter oil (183.40)
and rubber seed oil (191.93)

Acid value is used as an indicator for edibility of an oil and
suitability for use in paint and soap making industries (Aremu
et al., 2006; Akubugwo et al., 2008). The values for Poga
oleosa, castor seed, shea butter, and rubber seed oils were
obtained as 101.54, 2.69, 1.79 and 1.68 respectively. Poga
oleosa oil has a high acid value (101.54) when compared to
those other oils. The high acid value for Poga oleosa showed
that the oil may not be suitable for use as edible oil, but may
be useful for the production of paints, soaps and shampoos
(Aremu et al., 2006, Akintayo, 1997). The acid values
obtained for shea butter (1.79) and rubber seed oils (1.68) are
within the standard acid value for organic oil which is 2
(Nwankwo et al., 1985). The acid value obtained for castor
seed oil is slightly above 2.

The viscosity value obtained for Poga oleosa, castor seed,
shea butter and rubber seed oils are 37.71, 13.02, 17.78 and
10.32 poise, respectively. The viscosity value for Poga oleosa
oil (37.71) does not compare favourably with other seed oils
in study, but compares favourably with those obtained for
peanut (37.0), palm oil (39.6), rape seed oil (31.3), coconut oil
(34.9) and corn oil (33.5) (Asuquo et al., 2010, 2012a, 2012b,
2013).

The refractive index values obtained for Poga oleosa, castor
seed, shea butter and rubber seed oil were 1.39. 1.47, 1.60,
and 1.46, respectively. These values are within the standard
value for refractive index of organic oil which is between 1.3-
1.6 (Kovo and Bawa 2007). Refractive index is an indication
of the level of saturation of the oil.

The pH values of the four seed oils analysed were presented in
Table 1. The values for Poga oleosa, castor seed, shea butter
and rubber seed oils were obtained as 4.78, 5 and 6,
respectively. The pH value of 6 obtained for rubber seed oil is
slightly higher than castor seed and Poga oleosa oils (4.78).
This value is an indication of the presence of reasonable
amounts of free fatty acids and thus the advantageous
utilization of the oil in soap making.

The specific gravity of Poga oleosa, castor seed, shea butter
and rubber seed oils indices were also presented in table 1.
The specific gravity of castor seed is higher than those of
Poga oleosa oil (0.91), shea butter oil (0.92) and is in line
with 0.9587 reported by Abitogun et al. (2009). The high
specific gravity value of castor oil is attributed to the presence
of hydroxyl groups in the oil. The specific gravity of shea
butter oil (0.92) obtained is in agreement with that reported in
literature (Lewkowitsch, 1969). The specific gravity of rubber
seed oil was found to be similar to shea butter oil (0.92).
Asuquo (2008) reported a specific gravity of 0.916 for RSO
obtained from the Rubber Research Institute of Nigeria. The
values of specific gravity obtained for these oils indicate that
the oils are less dense than water.

The percentage moisture content of Poga oleosa, castor seed,
shea butter and rubber seed oils were obtained as 0.313%, 8%,
10% and 8.6% respectively. The percentage moisture content
obtained for rubber seed oil (8.6%) is in between those of shea
butter oil (10%) and castor seed oil (8%) (Asuquo et al.,
2010). Low moisture content is an indication of good shelf
life for the oil. Low moisture content of oil might be
effectiveness of the distillation apparatus used for recovering
the oil. (Asuquo et al., 2010)

Conclusion

The four Nigerian oils: Poga oleosa oil, Castor seed oil, shea
butter oil and rubber seed oils were analysed for physico-
chemical parameters and the characteristics exhibited by these
oils are of good quality and could be recommended for
industrial use.
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