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Abstract Rothmannia longiflora are usually shrubs or small trees which are widely available in Nigeria and known
with different native names such as Katanbiri, Okukin, Asuri, Asogbodu among others. The aim of this study was to
investigate the physico-chemical properties of oil yield from Rothmannial longiflora seeds using acetone and n-
Hexane solvent extracts. Oil was extracted using saturation method. 25g of the powdered sample was accurately
weighed twice and poured into 250ml conical flask separately. 50ml of n-hexane and acetone was added separately
to the content of the two well labeled conical flasks respectively and covered with aluminum foil. Mixture was
decanted and filtered using filtration method in order to separate the oil. The results showed that n-Hexane extract
has higher acidic value (6.1+0.31 Mg/KOH/g) than acetone extract which had (1.6 £0.22 Mg/KOH/g). Acetone
extract had a higher percentage oil yield of 36.5% while n-Hexane extract had 32.7% oil yield. Both acetone and n-
Hexane extracts have similar moisture and ash contents. From this study, it can be deduced that acetone extract of
Rothmannia longiflora seeds has a higher oil yield than n-Hexane extract of the same seeds. This is an indication
that Rothmannia longiflora seeds contain useful amount of oil that could be used for industrial and/or
pharmaceutical purposes.
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Introduction

Rothmannia longiflora (Family of Rubiaceae) are usually shrubs or small trees widely distributed in the forest of
tropical Africa and occasionally herbs or climbers which grow in old farms of secondary forest [1]. It is found in the
undergrowth of primary as well as secondary forest from sea- level up to 170m altitude.

The plant is widely distributed in tropical and sub-tropical regions of the globe and occasionally found in cold
regions. They very much available in Ghana, Nigeria and Congo. They are also found from east of Gambia to Sudan
to Kenya through south Tanzania and Angola [2]. The fruits of Rothmannia longiflora are ingredients of common
anti-inflammatory remedies used locally [3] and have also been reported in the treatment of malaria, measles,
wound [2], dysentery, fever and cancer [3,5].

The stem of these plants are used in making shifts of long- handled chisels in Sierra Leone, used in harvesting
bunches of palm oil. The stems are also used in making spear handles and as chewing stick in Ghana [6]. The stem,
fruits as well as seeds of Rothmannia longiflora have been reported to be useful in the making of blue- black
markings on the hands, face and body sometimes to imitate tattooing in some parts of Africa [7].

Various oils are obtained from different sources which include the common seed/vegetable oil [8]. Seed oils gotten
from plant sources have been shown to have nutritive and calorific values which make them important in diet. They
are also good sources of edible oils [8,9]. The yield composition, physical and chemical properties of the oils
determines its utilization in various applications [10].
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Figure 1: The seeds of Rothmannia longiflora
Several factors such as agronomic technique, seasonal conditions, different analytical method, duration of storage,
pressing technology etc affect the quality of oils obtained [11].
Valuable plants products with large industrial and domestic potential remain unexploited and Rothmannia longiflora
is one of such plants. However, the increase demand of useful oils which has led to increase in the importation of
cooking oils has further support the need to source for local oils bearing seed which can be use in the production of
oils for consumption and industrial application [10].
The result of this study can be used to determine the suitability of these oil seed as substitute for more conventional
oil seeds like soya bean, palm, groundnut, and coconut oils.
The aim of this study was to carryout physicochemical analysis of oil extracted from the seed of Rothmannia
longiflora using acetone and n-Hexane.

Materials and Methods

Sample Collection, Identification and Treatment

The materials used in this research work were the routine laboratory apparatus and chemicals, which were of
analytical grade.

The sample of Rothmannia longiflora seed, were obtained from Lungu Village 18km, away from Shagari Town of
Shagari Local Government, Sokoto State, Nigeria. The sample was collected in November, 2015. The sample was
taken to the Department of Botany of the Usmanu Danfodiyo University Sokoto, Nigeria for proper identification.

Sample Treatment

The sample obtained was washed with water but not excessively to remove dust, and other impurities. The sample
were then dried under the shade for two weeks and then grounded into fine powder sieved using 22 mm mesh, the
fine powder was stored in an air tight polyethene bag for further analysis.

Oil Extraction
Liquid-liquid extraction, also known as solvent extraction and portioning, is a method to separate compounds based
on their relative solubility’s in two different immiscible liquids, usually water and an organic solvent. It is an
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extraction of a substance from one liquid phase into another liquid phase. Liquid-liquid extraction is a basic
technique in chemical laboratories, where it is performed using a separator funnel. This type of process is
commonly performed after a chemical reaction as part of the work-up.

In other words, this is the separation of a substance from a mixture by preferentially dissolving that substance in a
suitable solvent. By this process a soluble compound is usually separated from an insoluble one [12].

In this present study, the oil was extracted using saturation method which consists of solvent and sample. Twenty-
five grams (25g) of the powdered sample was accurately weighed twice and poured into 250ml conical flask
separately and then 50ml of n-hexane and acetone was added to the content of the conical flask respectively and
covered with aluminum foil and conical flask and covered with aluminum foil and label as n-hexane and acetone
extracts, both were kept for 48 hours in other to obtain maximum oil yield and make a homogenous mixture. The
mixture was then decanted and filtered using filtration method in order to separate the oil, the mixtures were
transferred into to two different beakers leveled as acetone & n-hexane.it was then placed into oven at 60°c for one
hour in order to allow the remaining solvent to evaporate. The raw oil obtained was pale yellow color with high
percentage in acetone than n- hexane and transferred into sample bottles for analysis: this method was carried out
twice in order to have more percentage yield of oil from the seed. The mean and standard deviation was calculated
as described by Yunusa et al., [13].

Figure 2: Oil extracted from the seeds of Rothmannia longiflora

Percentage Yield of Oil

The solvent free-oil was placed into a pre-weighed beaker, the beaker was place on the electrical weighing balance
and the weight was measured using balance in the laboratory and calibrate into zero before pouring the oil into the
beaker to take the readings. The percentage yield of the oil was calculated using equation 3 below [13]

W,

=—x100
Percentage yield of oil O Equation (3)
Where:
W, = Percentage powdered sample in gram (g)
W, = Percentage oil after extraction in gram (g)
Determination of Acid Value
The acid content is referring to the number of Potassium hydroxide (KOH) required to neutralize 1g of oil and it
measures used to estimate the storage quality of the oil [14].
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Two gram (2g) each of Rothmannia longiflora seed oil was poured separately into three different beakers, each
beaker was placed into water bath and heated at 60 °C for 15 minutes, and 1 drop of phenolphthalein was added to
give pink color, 0.1M solutions of KOH was titrated into the beaker till the color changed to colorless and forms
some crystal.

The procedure was repeated 3 times for both the samples and blank. Acid value of KOH of the sample can be
calculated using the equation (4) below [14]

 (A=B)x M x56.1
a W

..................................................... Equation (4)
Where: A = volume, ml of standard alkali used in the titration
B = volume, ml of standard alkali used in the titrating the blank
M = normality of standard alkali
W = mass, grams of sample [14]

Determination of Saponification Value

The saponification value is the amount of alkali necessary to dissolve a definite quantity of the sample. It is
expressed as the number of potassium hydroxide (KOH) required to saponify (dissolve) 1g of oil [14]

Procedure:

Two grams (2g) of Rothmannia longiflora seed oil was poured into a beaker and the content of the beaker was
heated at 60°C for 2 minutes on a water bath in order to have homogenous mixture, 1 drop of phenolphthalein was
added and the mixture was titrated with 0.1M KOH solution until the solution turns pink color and produced some
soap bubbles [14]

This was calculated using the equation (5).

_ N(A-B)x56.1
.......................................... equation (5)

N4

Where

B = volume of titrate, ml of blank
A = volume of titrate, ml of sample
N = normality of standard alkali

Determination of lodine Value

Oil sample of 0.5m was dissolved in 20cm® of chloroform in 500cm® conical flask and 25% Wij’s solution was
added. Then was shaken vigorously to ensure that both oil sample and reagent were mixed properly and then the
mixture was allowed to cool in the dark place for one hour (1H). Also 20cm?® of 10% potassium iodide solution was
added followed by 100 cm® distilled water, and using starch solution as an indicator. The solution was then titrated
with standard 0.1M sodium thiosulphate (Na,S,03) solution until the blue color disappeared. A blank titration was
also conducted, without the oil sample [14]

The iodine value of a sample is calculated using the equation (6) below:

(TB-TV)x N x12.69
W, equation (6)

IV =

TB = titer blank
TV = titer value
W = weigh of oil
N=0.1
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Determination of Density
Density of a substance is the relationship between the mass of the substance and how much space it takes up volume
[15].
Procedure: Measuring cylinder was place on weighing balance, and weighing balance was calibrated into zero, oil
was pour inside the Measuring cylinder up to Mark (volume) and the gram of the oil was recorded as mass. The
density of oil can be calculated using the following equation [15].

= |
Density U TR T RO TP PR R RSO UUPPRRRRROORPPON equation (9)
Where

M = Mass of the oil (gram);

V' = Volume of oil in (ml)

Determination of Moisture Content of the Powdered Sample

This method measures the amount of samples loss due to drying at a temperature of 105°C. Two gram (2g) of
powdered sample of Rothmannia longiflora was weighed, the crucible containing the sample was placed into an
oven at temperature of 105°¢c for six hours (6 hrs).

The clean watch glass containing the dry sample was then weighed.

The moisture of sample was calculated using equation (2) below [16]

:MXIOO

Moisture content 71~ Wo Equation (2)

Where W, = weight of empty clean watch glass
W, = weight of sample in clean watch glass
W, = weight of dry sample in clean watch glass.
Determination of Ash Content of the Powdered Sample
Two gram (2g) powder of Rothmannia longiflora was weighed, the crucible containing the samples was placed into
the Lenton furnace thermostat at 600 °C and allowed to burn the powder sample for 3 hours until the content
become ash. The crucible containing the ash sample was weighted using electrical weighing balance, the ash content
was determined using the equation 1 [17].

- sz — Wo %

100
Ash content (%) =W equation (1)

Where "o = weight of empty crucible

1 = weight of sample before ashes + weight of the crucible.

W, = weight of ash sample + weight of crucible after ashes.
Results
The chemical characteristics of oil extracted from the seed of Rothmannia longiflora are shown in Table 1.
Table 1
Parameter Values% Values %
Acetone n-hexane

Moisture content 36.5+0.10 36.5+0.10
Ash content 2.5+0.22 2.510.22
Acid value (Mg/KOH/g) 1.6 £0.22 6.1+0.31
lodine value (Kg/100 g oil)  23.27+0.20  15.44+0.10
Density (g/cm®) 156 +0.70 0.96+0.11
Percentage yield 125 +0.15 14.5+0.27
Saponification (Mg KOH/g) 57.94+0.88  27.11+0.43
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Discussion

Percentage Yield

The percentage yield of the extracted oil from Rothmannia longiflora seed was 12.5% in acetone and 14.5% in n-
Hexane. The result indicated that the seed is a less potential source of lipid oil compared to tiger nut (35.56 2.81%)
and ground nut (47.3+7.5%) as reported by Linsen et al., [18].

Acid Value

The acid value or acid number gives the amount of free acid present per gram of the sample which is determined by
titration with standard solution of potassium hydroxide [19]. The acid value of the oil extracted from the seed of
Rothmannia longiflora was found to be 1.6+ 0.22 and 6.1+ 0.31 for acetone and n-Hexane respectively. These
results obtained were found to be very low compared to that of tiger nut 193. 44 and melon seed 204 + 0.58 as
reported in previous works [20] and [21]. Acid content (acidity value) is a measure of the extent to which hydrolysis
has liberated fatty acid from their ester linkage with the parent triglyceride molecule, thus it is one of the most
frequently determined quality used during oil production, storage and evaluation.

Saponification Value

The saponification value of oil is a measure of molecule weight of its acid present in the fat. Saponification process
is the hydrolysis of triglyceride into glycerol and potassium salt of the fatty acid and using a KOH in alcohol.
Therefore, the saponification value of Rothmannia longiflora seed oil is 57.97 +0.88 in acetone and 27.11+0.43 in
n- hexane. Hence, the saponification value shows that the oil is potential for soap making. In comparison with tiger
nut and olive oil, Rothmannia longiflora seed oil has high saponification value in acetone which has 57.97+ 0.88
and lower in n- hexane i.e. 27.11+ 0.43 and also the saponification values are quite higher than tiger nut and olive
o0il 186.07+1.95.as reported by [18].

lodine Value

The iodine value of an oil sample is a measure of unsaturation found present in the oil fat. It is the percentage of
halogen absorbed and this is calculated in term of iodine. The reaction includes the addition of halogen to
unsaturated bonds [19]. The iodine value for Rothmannia longiflora seed oil was 23.27+0.20 in acetone and 15.44+
0.10 in N-hexane. When compared with tiger nut (Cyperus esculentus) seed oil iodine value of 67.69+2.29 and bean
seed with iodine value of 98.20+1.75 respectively, the iodine value of Rothmannia longiflora is lower. Hence the
iodine value showed that Rothmannia longiflora seed is a hon-drying oil and as such it is unsaturated thus making it
suitable for utilization in industries especially in soap manufacturing [22].

Density (g/cm?)
The density (g/cm®) of Rothmannia longiflora seed is found to be 1.56% in acetone and 0.96% in n-Hexane which is
higher compared to that of tiger nut seed (Cyperus esculatus) which is 0.78+03/g/cm?® [19].

Moisture Content

This is the amount of moisture in seed sample. It may be water or liquid which tends to increase the density floral
seed sample. Rothmannia longiflora seeds exhibits relatively percentage moisture of 36.50+0.10% in both acetone
and N-hexane. Thus the seed contains fat and vitamins as well as some other mineral elements. The moisture
contents of Rothmannia longiflora is less than that of tiger nut and olive oil 24+0.30 and 27+1.24 respectively [18].
Ash Content

The ash content of seed is the measure of its mineral content. The ash content of Rothmannia longiflora was found
to be 2.5+£0.22% in both acetone and n- hexane. The ashing show that some mineral elements are volatile. The
ashing of the powdered sample of Rothmannia longiflora indicates the high volatility of the organic compound
present in the seed. In comparison with tiger nut seed (Cyperus esculatus) and olive oil, Rothmannia longiflora has
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lower ash content as tiger nut seed (Cyperus esculatus) and olive oil has 16+ 0.54 and 12.63+1.84 respectively [23].
Low ashing values of Rothmannia longiflora as observed in this study shows that the sample is rich in organic
compounds.

Conclusion

The result obtained in the present study showed that Rothmannia longiflora seed is a rich oil source. Acetone extract
of Rothmannia longiflora seeds has a higher oil yield than n-hexane extract of the same seeds. This is an indication
that Rothmannia longiflora seeds contain useful amount of oil that could be used for industrial purposes. The fact
that it leaves can be used in the treatment of diabetes, fever various disease conditions such as gastrointestinal
problems, further suggests that its oil could be useful and valuable for industrial and pharmaceutical purposes.
Further research need to be carried out in order to isolate and identify more constituents of the plant (Rothmannia
longiflora) using various extraction solvent. We also recommend further study of the plant parts such as
phytochemical analysis to evaluate its medicinal values.
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