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Abstract

The demand for seeds oil is rapidly increasing due to the growth of the human population and the resulting increase
in its consumption for both domestic and industrial uses. Hence, seed oils from three okra (Abelmoschusesculentus)
varieties — Clemson spineless, ex-Samaru and NHAE-74 were extracted and their physicochemical properties were
analysed and compared with some conventional seed oils. The percentage oil yield of the seeds determined for
NHAE-74 (25.67+0.58 %) is significantly higher (p < 0.05) than Clemson spineless (24.33£0.29 %) and ex-Samaru
(23.05+0.50 %). The acid value (3.65+0.02, 1.96+0.01 and 2.24+0.02 mgKOHY/g), lodine Value (114.59+0.01,
110.97+0.02 and 111.67+0.02 mg/100g) and Saponification value (122.02+0.19, 130.43+0.04 and 124.82+0.02
meqKOH/kg) of Clemson spineless, ex-Samaru and NHAE-74, respectively differ significantly (p < 0.05) among
the three varieties, while the peroxide value (megKOH/kg) of Clemson spineless (3.92+0.14) is significantly lower
(p < 0.05) than the values of NHAE-74 (5.33+£0.14) and ex-Samaru (5.00+0.25). The results further showed that
the seed oil has a quality comparable to those of conventional oils and has great nutritional and industrial potentials.
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1. Introduction

The demand for seed oils is rapidly increasing due to the
rapid growth of the human population and the expanding
demand by the oil industries [1]. This has led to the
exploration of some underutilized and newer sources of
seed oil. Among the plants that have received particular
attention as source of vegetable oil is okra
(Abelmoschusesculentus L. Moench, or Hibiscus
esculentus Malvaceae) [2]. This plant, traditionally
grown in tropical regions, stands out because of its rapid
growth cycle, high yield, ease of cultivation, high
nutritional value and resistance to pests [3]. Okra seed
appears to be a good source of oil (20-40%) and rich (60
to 70%) in unsaturated fatty acids [4], especially oleic
(20.38%) and linoleic acids (44.48%) [2], as well as
polyunsaturated fatty acids, which are essential for
human nutrition [5]. Moreover, okra seed oil has a
potential hypocholesterolemic effect [4]. Apart from
their food and biochemical utilization, fats and oils are
raw materials for coating, paint, pharmaceutical, soap,
detergent and cosmetic industries [6].

2. Materials and Methods

2.1 Sample Collection and Treatment

Dry seeds of the three okra (Abelmoschusesculentus)
varieties (Clemson spineless, NHAE-74 and Ex-samaru)
were obtained from the Institute of Agricultural
Research, Ahmadu Bello University, Zaria-Nigeria. The
dry okra seeds were further sun-dried for one week and
ground to powder using porcelain mortar [7]. The powder
of each variety was packaged in a polyethylene bag and
kept for oil extraction.

2.2 Oil extraction

From each 50 g of the sample, the oil was extracted using
the soxhlet extraction method with petroleum ether (b.p
40-60 °C) as described by Bouanga-Kalou et al.[8] in a
5.0 dm® Soxhlet extractor for 8 h (until ether becomes
colourless). The oil was then recovered by evaporating
off the solvent using a rotary evaporator.

2.3 Saponification Value (SV)

The oil sample (2.0 cm®) was added to 20.0 cm® of
ethanolic potassium hydroxide (0.50 moldm= KOH-
ethanol solution) in 200.0 cm? round bottom flask. The
flask with its content was refluxed for 30 min. The hot
solution was allowed to cool and later titrated against
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0.50 moldm3  hydrochloric acid using 1%
phenolphthalein indicator to a colourless endpoint. A
blank titration was carried out using the same procedure
except that the sample was not added [9]. The SV was
calculated using Equation 2.1.

56.1 x M(V, — V)
o 2.1)

Where M = Molarity of hydrochloric acid, V| = volume
of HC1 used in the test, V, = volume of HCI used in the
blank and ¥ = weight of oil sample.

2.4 Acid Value

Five gram (5.0 g) of the oil sample was transferred into a
250.0 cm® conical flask and 50.0 cm® of hot neutralized
alcohol was added. The content in the flask was boiled on
a water bath and 5.0 drops of phenolphthalein indicator
were added. The mixture was then titrated with 0.10 mol
dm™ sodium hydroxide until a pink colour was observed,
indicating the endpoint [10]. The acid value was
calculated on the basis of Equation 2.2.

M(Ts —T)
w

Where M = Molarity of NaOH, Ts = Titre value of the
sample, Tg = Titre value of the blank and W = weight of
oil sample.

2.5 lodine Value

The oil sample (2.0 g) was transferred into a flask
containing 10.0 cm?® carbon tetrachloride, followed by the
addition of 25.0 cm® of Wij's solution. The Wij’s solution
was prepared by dissolving 13.0 g resublimed iodine in 1
dm3of 95% glacial acetic acid. The content was warmed
on a water bath, then was cooled and divided into two
parts (900.0 cm® and 100.0 cm?®). Pure dried chlorine was
passed through the 900.0 c¢m? portion until the colour
changed from deep brown to dark orange. The mixture of
the Wij’s solution and the sample was stored in a dark
place for 30 min at 25 °C after which 15.0 cm? of 10%
potassium iodide solution and 100 cm? of distilled water
were added. The resulting mixture was titrated with 0.1
moldm™ sodium thiosulphate solution, added gradually
with constant and vigorous shaking until the yellow
colour had almost appeared. Using 2.0 cm? of 1% starch
indicator solution, the titration was continued until the
blue-black colour disappeared, indicating the endpoint
[9]. The iodine value was calculated using Equation 2.3.

12692 M(Tz — Ty)
w
Where M = Molarity of the solution, Ts = Titre value of
the sample and Tg = Titre value of the blank.

2.6 Peroxide Value
One gram (1.0 g) of the oil was dissolved in 30.0 cm? of
glacial acetic acid and chloroform (3:2, v/v) and 0.5 cm?

Saponification Value =

Acid Value = (2.2)

lodine Value = (2.3)

of saturated K1 was added. The solution was then titrated
with a standardized 0.025 moldm™ sodium thiosulphate
solution using a starch indicator. The peroxide value
(POV) was determined using Equation 2.4[11].

1000 X M(Vz —V;)
B w

Where Vs = amount of sodium thiosulfate solution
consumed in the main test, V= amount of sodium
thiosulfate solution consumed by the blank, M = molarity
of sodium thiosulfate solution in moldm™.

POV

mg Equv. 0, (2.4)

3. Results and Discussion

Table 3.1 shows the physicochemical properties of three
different varieties of okra seed oil. The percentage oil
content of NHAE-74 (25.67 %) was significantly higher
(p < 0.05) than Clemson spineless (24.33 %) and ex-
samaru (23.50 %). The values of all the three varieties
obtained fall within the range (20-40 %) [4,7,12] which
are comparable to olive oil (25-30%) and linseed oil
(33.5%) [13] but greater than cotton seed oil (15.05%)
[14]. The yield of the oil qualifies the seeds to be
classified as high oil yielding seeds [14,15].

The acid value is an index of free fatty acid content due
to enzymatic activity in the seed [16]. There is significant
difference (p > 0.05) among the three varieties of akra
seeds analysed. The acid value found for NHAE-74
(2.24+0.02 mgKOH/g) is higher than ex-Samaru
(1.96+0.01 mgKOH/g) but lower than Clemson spineless
(3.65+0.02 mgKOH/g). The value of Clemson Spineless
was close to the value (3.39 mgKOH) found by
Ogungbenle and Omosola[10] for okra seed oil. The
values also were found to be lower than those of calabash
seed oil  (592mg/KOH), lump-in-neck  oil
(4.59mgKOH/g), bottle gourd seed oil (5.21mgKOH/g)
[17], neem seed oil (16.83 mgKOH/g) [18] and benniseed
oil (4.76mgKOH/g) [19]. Considering the minimum
acceptable value of 4.0 mgKOH/g recommended by the
Codex Alimentarius Commission for oilseeds [16,20],
the acid values obtained in the present studies indicate
that the oils are suitable for human consumption.

The iodine value serves as a measure of the degree of
unsaturation of oil. The results of iodine value differ
significantly (p < 0.05) among the three varieties. The
iodine value of the Clemson spineless (114.59+0.01
gl»/100g) is the highest among the three varieties,
indicating that it is the most unsaturated of the three oil
samples studied, followed by NHAE-74 (111.67+0.02
¢l,/100 g) then ex-samaru (110.97+0.02 gl,/100g). The
value is similar to the findings (111.00 - 112.16 gl»/100g)
[10] for okra seed oil but higher than some vegetable oils;
baobab oil (82.58 gl»/100g), turkey vegetable oil (81.30
gl>/100g), peanut oil (65.52 gl»/100g) and palm oil (60.90
gl>/100g) [21]. The iodine values of the seeds are lower
than those of melon seed and (121.03 gl»/100g) for
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African pear, Caryodesedulis [22]. Because the iodine
value was a little above 100 and so it could be classified

as semi-drying oil [10,22]. Thus, the oil will attract high
interest in the paint and coatings industry[20,23,24].

Table 1: Physicochemical properties of three varieties okra seed oil

Parameter Clemson spineless Ex- samaru NHAE -74
Oil content (%) 24.33+0.29° 23.50+0.50° 25.67+0.58?
Acid Value (mgKOH/g) 3.65+0.02° 1.96+0.01° 2.24+0.02°
Iodine Value (mgl,/100g) 114.59+0.01* 110.97+0.02°¢ 111.67+0.02°
Saponification Value (mgKOH/g) 122.02+0.19* 130.43+0.04° 124.82+0.02°
Peroxide Value (meqKOH/kg) 3.92+0.14° 5.00+0.25* 5.33+0.14*

The result is expressed as mean + standard deviation of triplicate readings. Values in the same row with the same

superscripts are not significantly different (p>0.05).

There is significant difference (p < 0.05) among the
seeds in saponification value. The saponification value
of NHAE-74 (124+0.02 mgKOH/g) was higher than
the value obtained in Clemson spineless (122.02+0.19
mgKOH/g) but less than the value of ex-Samaru
(130+£0.04 mgKOH/g). The values were also lower
than those of quinoa oil (192.0mgKOH/g) [9], shea-
nut oil (195mgKOH/g), jatropha oil
(193.55mgKOH/g)[25], coconut oil (253mgKOH/g)
and palm kernel oil (247mgKOH/g) [25]. The
saponification value of (200mgKOH/g) indicates a
high proportion of low molecular weight fatty acid
[25]. This shows that the oils have potentials for
manufacture of soap and cosmetics; and for thermal
stability of polyvinyl chloride (PVC)[10] and alkyd
resins [16,26]. This property of the oil makes it a
source of fatty acids required in the body make up.

The peroxide value (3.92 meqKOH/kg) of Clemson
spineless is significantly lower (p < 0.05) than the
peroxide value (5.00 meqKOH/kg) of ex-samaru and
(5.33 meqKOH/kg) NHAE-74.The finding is similar
to the finding of Ndangui et al. [7]who obtained 4.13+
0.28 mgEquiv.0./Kg and 3.12+ 0.14
mgEquiv.O,/Kgfor gumbo (4dbelmoschusesculentus
L.) seed oil using blye and dyer and Soxhlet extraction
methods, respectively. Ogungbenle and Omosola [10]
found greater values of 7.31 mgEquiv.0»/Kg in dry
Nigerian okra (4belmoschusesculentus). The peroxide
value is an index of rancidity and the higher the
peroxide value of an oilthe more susceptible it is to
rancidity during storage. The peroxide value of okra
oil obtained in this research was below the maximum
acceptable value of 10mgEquiv.0»/Kg set by the
Codex Alimentarius Commission for oil such as
groundnut 0il[20]. This low peroxide value shows the
stability of the oil. It serves as an indicator of the oil to
resist lypolytic hydrolysis and oxidative deterioration
[27]. The rancidity of an oil depends on the extent of
its exposure and its susceptibility to oxidation. It is,
therefore, necessary to develop improved methods of
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storing these oils, such as the addition of anti-oxidant
like butylhydroxy anisole [28] which reduces such
susceptibility to rancidity. The significant variation in
oil yield and its physicochemical properties is due to
the differences in the variety of plants, cultivation

climate, ripening, stage and the harvesting time[29].

4. Conclusion

The three varieties of okra seeds studied are generally
good sources of oil. Their oils’ good quantity and
quality could be a substitute for conventional cooking
oils. They also have good physicochemical
properties which are comparable to conventional oils
that can use for industrial manufacture of soap and
cosmetics, and for thermal stability of polyvinyl
chloride (PVC) and alkyd resins.
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