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ABSTRACT- The aim of this research work is to investigate the physico-chemical properties and phytochemical screening of cissus aralioides oil 
using solvent extraction method, with n-hexane as the extracting solvent. The Phytochemical analysis was determined using GC-MS, which reveal 
the presences of Diethyl Phthalate; 6-Octadecenoic acid and Octadecanoic acid, 2-(2-hydroxyethoxy) ethyl ester. The phytochemical screening 
shows a positive result for alkaloids and steroids. The AOAC method of Analysis was employed in the determination of the physico-chemical 
properties of the oil. The chemical properties of the oil determined include saponification value, free fatty acid, iodine value, peroxide value and 
acid value. The physical properties of the oil determined are specific gravity, refractive index, cold test. The values obtained are; Saponification 
value (130.58 ± 0.30mgKOH/g]]free fatty acid (2.13 ± 0.025mgKOH/g), iodine value (80.74 ± 1.53gI/100g), peroxide value (34.67 ± 0.10mEq/kg), 
acid value (4.24mgKOH/g), Relative density (0.9220),Refractive index at 25 ◦C (1.4758 ± 0.0002) , and cold test (Low Turbidity). The moisture 
content of the seeds was 25.1 ± 0.18 and the oil yield was 23 ± 0.55. From the results obtained it can     be seen that cissus aralioides oil, has a 
great potential in cosmetic, soap and pharmaceutical industries. 

Index terms: Cissus aralioides, N-hexane, phytochemical screening, phytochemicals, Physiochemical properties, oil properties, medicinal plant 

——————————      —————————— 
 

1 INTRODUCTION 

Plants are endowed with various phytochemical molecules 
such as vitamins, terpenoid, phenolic acids, lignins, stilbenes, 
tannins, flavonoids, quinones, coumarins, alkaloids, amines, 
betalinins, and other metabolites, which are rich in antioxidant 
activities [1]. However recent Epidemiological and clinical 
studies shows that plant oil reduces the risk of Alzheimer’s 
disease stroke, inflammation and certain types of cancer [2] [3].  
Oils that are extracted from plant source are referred to as 
plant oils and are liquid at room temperature [4]. This plant 
oils were long perceived to be unhealthy due to their high fat 
content and caloric value [5]. The screening of plant oil has 
shown it to contain bioactive lipid component such as 
monosaturated and polysaturated fatty acid and they are used 
as active ingredient or excipient in cosmetics, pharmaceuticals, 
and soap industries [6]. Caprylic acid, oleic acid and phthalic 
acid are found in plants oil, they are used as disinfectants [7], 
anti-microbial [8] and anti-bacterial [9].  

Phytochemicals (from the Greek word phyto, meaning plant) 
are biologically active, naturally occurring chemical 
compounds found in plants, which provide health benefits for 
humans further than those attributed to macronutrients and 
micronutrients [10]. It is well-known fact that plants produce 
these chemicals to protect themselves, but recent research 
demonstrate that many phytochemicals can also protect 
human against diseases [11]. Phytochemical analysis also 
shows the presence of alkaloids, tannins, phenolics, saponins, 
glycoside, steroids and terpenoids [12].  

Cissus aralioides is a vine plant that belongs to the vitaceae 
family, its stem can climb up to a length of 30 foot, and it has 
five leaflet and round berries. The matured berries are bluish-
purple in colour and it is one-seeded. They are found mostly in 
tropical Africa [13]. The leaves are well known for its 
nutritional and medical properties [14]. The seeds are 
discarded and little or no literature is available on its nutritive 
values and other uses of the seed. Therefore, this research 
work focused on the extraction of oil from the seed of cissus 
aralioides plant, and to further characterize and investigate the 
phytochemical content of the n –hexane extracted oil. 

  

MATERIALS AND METHODS 

2.1     SAMPLE PREPARATION 

 The matured barriers of Cissus aralioides was harvested from a 
farm located in Jos, Plateau state, Nigeria and identified by the 
department of Pharmacognosy, in University of Jos. The 
sample was washed and shade dried for three days to obtain 
the seeds, which were further dried for four days. Foreign 
materials were removed before milling. The milling machine 
was cleaned with ethanol and allowed to dry before milling 
into fine powder form. 

2.2    EXTRACTION 
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Solvent extraction method was used to extract oil from cissus 
aralioides seeds, using n-hexane as the extracting solvent and 
Soxhlet extractor as the extracting medium.45g of the 
powdered sample was placed in thimble and 150ml of n-
hexane was poured into a round bottom flask. It was heated at 
650c for 10 hours. The experiment was repeated, using 50g of 
the sample and 150ml of n-hexane for 10 hours.  

2.3 PHYSICO-CHEMICAL PROPERTIES 

The moisture content and characterization such as, percentage 
oil yield, cold test, relative density, refractive index, free fatty 
acid, acid value, iodine value, peroxide value and 
saponification value were determined respectively using 
standard procedure of the Association of Official Analytical 
Chemist [15]. GC-MS analysis was carried out according to 
standard methods [16]. 

2.4  Phytochemical Screening of the Extracted Oil 

The qualitative screening of bioactive component present in n-
hexane extracted oil was was carried out using standard 
methods [16]. Qualitative test methods were employed, to 
evaluate for the presence of alkaloids, saponins, tannins, 
anthraquinones, carbohydrates, steroids, cardiac glycosides, 
and flavonoids. All tests were done in duplicates. 

 
 
3.0 DISCUSSION  

 
Table 1- Physico-Chemical Properties of Cissus Aralioides Seed 
Oil 
 
 

   Properties  Value 

State at ambient 
temperature 

Liquid 

Color Yellow 

Cold test Low Turbidity 
Refractive index (250C) 1.4758 ± 0.0002 
Relative density 0.9220 
Moisture content (%) 25.1 ± 0.18 
Seed Oil yield (%) 23 ± 0.55 
Free fatty acid (as oleic 
%) 

2.13 ± 0.025 

Acid value(mg NaOH/g) 4.24 
Peroxide value 
(mequiv.O2/kg) 

34.67 ± 0.10 

Iodine number (g/100 g 
oil) 

80.74 ± 1.53 

Saponification value (mg 
KOH/g)  

130.58 ± 0.30 

 

 
 
From table 1, the physical properties of the oil are the 
yellowish colour and its stability as a liquid at room 
temperature. The moisture content is used to determine the 
stability and quality of the seeds. Studies has shown that plant 
with low moisture content have a longer shelf life [17]. The 
moisture content in the cissus aralioides seeds is moderately 
high with a value 25.1±0.18. As result of the moderately high 
moisture content, this may affect the stability and result to a 
shorter shelf life of the oil, since increase in moisture content 
result in an increase in peroxide value [18]. The percentage oil 
yield from cissus aralioides seed is 23.00 ±0.55. The yield is 
higher than the value reported in soybeans oil with value 18%, 
cotton seed oil with value 14% [19] and African star apple with 
value 21.57% [20]. The value is lower than the oil yield 
reported in palm oil, coconut oil and groundnut oil 
respectively [19] [21].  This may be because of the high 
moisture content, because for a good oil yield, the moisture 
content must be very low. The cold test is used to measure the 
resistance of oil to crystallization or turbidity. When Oil 
remains clear after cold test is described as salad oil . Cold test 
on cissus aralioides oil was observed to have low turbidity. Due 
to the presence of turbidity in the oil they cannot be described 
as salad oil and cannot withstand winterizing. Relative density 
of the oil obtained is 0.9220; this indicates that Cissus aralioides 
oil is less dense than water. And the value obtained is similar 
to that reported for rubber seed oil with value 0.9200 [22]. 
Refractive index is an indication of the level of unsaturation 
and chain length of oil. The refractive index at 250C of cissus 
aralioides oil is found to be 1.4758. The values obtained falls 
within the range of some common oils, with values between 
1.3-1.5 [22] [23]. The acid value and free fatty acid value 
obtained are 4.24 and 2.13± 0.025. This value is higher when 
compared with that of African star apple oil with value 4.50 
and 2.25. The values are also lower when compared to that of 
groundnut oil with value 2.61 and 1.31 [23] [19]. The value 
obtained is an indication that the oil can easily go rancid. The 
iodine value which gives the degree of un-saturation of the oil 
was found to be 80.02g/100g. As a result of the value, the oil is 
classified as non-drying oil. Iodine value above 100 is classified 
as drying while those below are classified as non-drying [24]. 
The iodine value obtained is higher than the value reported for 
African star apple with value 35g/100g, also cashew nut oil 
with value 41.87±2.30g/100g [23] [25] but lower than 
groundnut oil with value 89.46g/100g, cotton oil with value 
94.7g/100g [19] [26], due to its relative low iodine value, which 
results in classifying it as non-drying, it indicates that the oil 
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has a low content of unsaturated fatty acids and can be 
employed in soap making and lubricant oil, which will help to 
reduce the dependence on edible oil in making such products. 
The peroxide value (PV) gives an idea of the level of rancidity 
in oil. The PV was found to be 34.67±0.10mEq.O2kg-1. This 
value is higher when compared to the values obtained in 
groundnut oil with value 22.25 mEq.O2kg-1 and African nut-
meg with value 4.13±0.40 [19][27]. Studies has shown that there 
is a relationship between moisture content and peroxide value; 
increase in moisture content result in an increase in peroxide 
value [16]. From the PV obtained the high peroxide value 
maybe as a result of high moisture content in the seeds, this is 
an indication of the oil to get rancid easily, during processing 
or storage. The saponification value which gives an idea of the 
approximate chain length of the oil, and was found to be 
137±0.30mg KOHg-1. This value is lower than the value 
reported in cashew nut oil with value 146±0.57 KOHg-1, cotton 
seed oil with value 189 KOHg-1 and groundnut oil with value 
148.67 KOHg-1  [25][226][19] but higher than Jojoba seed oil 
with value 88 KOHg-1 . Jojoba seed oil is use in liquid soap 
making, antifoaming and shampoo [26]. This indicates that the 
oil could be used in soap making, and shampoo, since its 
saponification value falls within the range of these oils. It has 
been reported by that, the saponification value and molecular 
weight has an inverse relationship [27]; this means that, the 
shorter the saponification value the higher the molecular 
weight and the longer its’ chain length. The saponification 
value obtained which are moderately low, shows that it has a 
high molecular weight and long chain length. Figure 1, 
presents chromatogram and spectrum of Cissus aralioides 
sample oil.  
 
 

 
SPECTRUM 
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Fig 1:Chromatogram and spectrum of cissus aralioides seed oil 

 
Three of the spectra matched with the spectrum given from the 
library. They are, Diethyl Phthalate; 6-Octadecenoic acid and 
Octadecanoic acid, 2-(2-hydroxyethoxy) ethyl ester. Diethyl 
phthalate has been found in Citrus unshiu essential oil and 
Sansevieria Roxburghiana extract and it’s reported to inhibit 
Escherichia coli and Pseudomonas aeruginosa [28] [29]. 6-
octadecenoic acid is a fatty acid that is classified as mono-
saturated omega-12 fatty acid; this class of fatty acid is not 
common when compared to other classes such as ω−3, ω−6, 
ω−9. Other Studies reveal that ω−12 exhibited antimicrobial 
activity and are commonly use in cosmetic industries [30]. 
Octadecanoic,2-(2-hydroxyethoxy)ethyl ester found in this 
plant oil is also known as Diethylene glycol stearate and Aqua 
Cera (from the spectra library). This compound is used in 
cosmetic and textile industries. They serve as plasticizer, 
lubricant, binding and thickening agent [31]. 
Table 2, shows the phytochemical screening of oil from cissus 
aralioides seed, this revealed the presence of secondary 
metabolite which are alkaloids and steroids. While 
anthraquinones, carbohydrate, cardiac glycoside, flavonoids, 
saponins, and tannins were absent. The alkaloids were found 
to be slightly present, though plant alkaloids are said to active 
against bacterial and they are also used in treatment of skin 
disorders such as eczema, seborrheic dermatitis, and 
neurodermatitis [32]. Oil from cissus aralioides seeds also 
showed that steroids are largely present. Plant steroids are 
used in the cosmetic, soap and pharmaceutical industries to 
produces creams, soaps and ointments. They served as 
treatment against inflammatory diseases [33].   
 

4.0 CONCLUSION 

In view of the results obtained from the various tests 
and analysis carried out on cissus aralioides seed oil, it showed 
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that oil can be extracted from the cissus aralioides seeds, and it 
is a non-drying oil which have a short shelf life and easily 
become rancid based on the value obtained from its iodine 
value, moisture content and peroxide value (physio-chemical 
properties). It further revealed that the oil extract has a 
potential source of bioactive components, such as Alkaloids, 
and Steroids. The plant oil may be useful for antimicrobial, 
anti-bacterial and anti-inflammatory in pharmaceutical and 
medicinal industry. Also has its potentiality in soaps, cosmetic 
and pharmaceutical industries.  
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