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Abstract

Thevetia peruviana plant known in Hausa as ‘Gamboje’ wasfound to be a 
plant of cosmetic importance. The hexane extract of the seed oil was Physico-
chemically analyzed, fatty acid compostion qualitatively determined using GC-
MS. The oil yield was 56.50 ± 0.10 (%), the colour of the oil was golden yellow. 
The results of the physic-chemical analysis revealed the following; Acid value 
14.03 ± 0.01mgKOH/g, iodine value 177.66 ± 0.02gI2/100g,Peroxide value 
12.40 ± 0.10meq H2O2, Saponification value 227.21 ± 0.01mgKOH/g, Relative 
density 0.92 ±0.01 (g/cm3), Refractive index1.46 ± 0.01. The fatty acids detected 
were palmitic acid, non adecanoic acid, steric acid, oleic acid, hepta draconic 
acid, linolelaidic acid, steatotic acid, 11,14- Eicosadienoic acid, erucic acid and 
brassidic acid. The prepared thervetia oil soap produce white colour and slightly 
soluble in water, pH measured was 9.75 ± 0.05 and Foam height was 80.00 ± 
1.00 (cm³). The results were in favour of utilization of the seed oil in cosmetics. 
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of the flowers that contain quercetin, kaempferol and quercetin-7- 
O-galactoside; strong Toxicity was reported from leaf, stem and roots 
of Thevetia peruviana (Pers) Schum [6]. Toxicological and Nutritional 
Evaluations of Milk Bush (Thevetia neriifolia) Seed Oil-Based Diet in 
Albino Rats was also reported [7]. Immuno modulatory activity due to 
Kaempferol; β-sisterol present in the bark of the plant shows presence 
of anti-fungal and anti-bacterial activity and thieve folic isolated from 
seeds showed anti-cancer activity and cardio tonic activity [8]. Oil is 
extracted from the seeds for industrial applications, optimum dilution 
ratio and water temperature for extracting oil from Thevetia nuts was 
reported [9]. Yield, quality, kinetics and thermodynamics studies on 
extraction of Thevetia peruviana oil from its oil bearing seeds was also 
reported [10]. Standardization and Antibacterial Activity of Thevetia 
neriifolia Juss, was reported [11]. Seed contains about 64 percent of 
non-edible oil in its oily kernel and this oil can be used for various 
purposes such as biofuel and bio-oil; making of paints, insecticides, 
cosmetics, lubricants and cooling oil in electrical transformers. The 
cakes obtained after oil extraction are incorporated on the field as 
manure [12]. Determination of the Edibility of Thevita Peruviana 
Seed Oil Using GC-MS, FTIR and UV-VIS Analysis was reported 
[13]. Thevetia peruviana has been found to contain anti-bacterial 
activity. The leaves of Thevetia peruviana are used to toothache due to 
caries. Studies on Antimicrobial and Antioxidant Efficacy of Thevetia 
neriifolia, Juss Leaf Extracts against Human Skin Pathogens Thevetia 
was reported, the authors also reported Detection and Quantification 
of Cardio tonic Drug Peruvoside Using HPTLC from Thevetia 
neriifolia Juss Seed Extracts [14, 15]. Spectrophotometric screening of 
potent bactericidal property of Thevetia peruviana Schum. Leaf and 
fruit rind extracts on clinical and plant pathogens was reported [16]. 
It is used in Antirheumatic and decongestant. Its branches are used 
for febrifuge and purge [17]. A Nigerian case study of the potential of 

Introduction
Thevetia peruviana is an evergreen tropical shrub or small tree. 

Its leaves are willow-like, linear-lanceolate, and glossy green in 
colour [1]. Thevetia peruviana belonging to family Apocynaceae and 
commonly called as yellow oleander or Pila kanheris an important 
medicinal plant. This plant is native of central & South America, but 
now frequently grown throughout the tropical and shrub or small 
tree that bears yellow or orange-yellow, trumpet like flowers and 
its fruit is deep red/black in color enhancing a large seed that bears 
some resemblance to a Chinese “ lucky nut”. Thevetia peruviana 
plant tolerates most soil and is drought tolerant and. It is also 
useful as a landscaping plant in warmer climates as it does not need 
much maintenance [2]. Thevetia peruviana are found distributed 
throughout tropical parts of India. Their leaves are used as cardio 
tonic and diuretic. Flowers of Plant Thevetia peruviana were reported 
to possess good medicinal value in traditional system of medicine [3]. 
The Yellow oleander (Thevetia peruviana), is a potential oil seed and 
a good alternative source of nutrition for food and animal feeds [4].

The seeds, flowers, leaves, barks, and roots of the plant have been 
extensively studied for their biochemical activity [5]. A comprehensive 
account of its chemical constituents and the pharmacological activities 
are reported, many recent findings of importance with regards to 
this plant. A wide range of secondary metabolites such as Enolides, 
Flavones; Thevetoside; Theveside; Glycosides; and Flavanones have 
been isolated from this plant, exhibiting diverse and extreme array 
of biological activities. Extracts from seeds, flowers, leaves, and bark 
of this plant, possess useful pharmacological activities. Thevetia 
peruviana is a well-studied plant of medicinal value. It has scientifically 
proven to show anti-microbial activity from the oil of the plant that 
contains flavonoids; anti-inflammatory activity from the extracts 
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Oleander (Thevetia peruviana) in African agricultural and industrial 
development was reported [18]. Analysis of Fatty Acid Composition 
of Thevetia peruviana and Hura crepitans Seed oils using GC-FID was 
carried out [19]. Some researchers centred on biofuel application of 
Thevetia peruviana (Schum) seed oil, Production of Biodiesel from 
Yellow Oleander (Thevetia peruvian) Oil and its Biodegradability 
was reported [20]. Characterization of Oil and Biodiesel Produced 
from Thevetia peruviana (Yellow Oleander) Seeds was reported [21]. 
Assessment and Optimization of Energy use of Yellow Oleander 
(Thevetia Peruviana) for Biodiesel Blends in Nigeria was also reported 
[22]. Yellow Oleander (Thevetia Peruviana) oil has been extracted and 
analyzed relevant to lubrication [23]. In comparison with Jatropha 
cruces seed oils Thevetia peruviana was reported as feedstock for 

Grease production [24]. Synthesis and Characterization of Vegetable 
Oil-Based Polyol from (Thevetia Neriifolia) Seed Oil was reported [25]. 
The oil was reportedly useful in metal soap preparations, synthesis 
and characterization of copper metal soaps from Thevetia peruviana 
seed oil was reported [26]. Thevetia peruviana (Schum) seed oil was 
used to make a herbal lotion for skincare [27]. This research is aimed 
at quality characterization of oil and analysis of Soap Produced from 
Hexane Extract of Thevetia peruviana seed oil.

Materials and Methods
Sample collection, identification and preparation 

Thevetia peruviana (Schum) seeds were obtained at the premises 
of Kebbi State University of Science and Technology, Kebbi State, 
Nigeria. The taxonomic identification was authenticated by a Botanist 
at Biological Sciences Department, Bayero University, Kano; Nigeria. 
Voucher Number BUKHAN 125 of the specimen kept at Herbarium 
was compared. The dried seeds were deshelled and crushed into 
powder using mortar and pestle and were stored in a plastic container 

Figure 1: Thevetia plant.

Figure 2: Thevetia fresh fruits.

Figure 3: Thevetia dried fruits.

Figure 4: Thevetia deshelled seeds.

Figure 5: Thevetia seed oil.

Figure 6: Freshly prepared Thevetia seed oil soap.
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prior to oil extraction.

Oil Extraction procedure
The hexane extract was obtained by complete extraction using 

the Sox let extractor (GG-17, SHUNIU). The 50 g of each powdered 
kernel sample was put into a porous thimble and placed in a Sox let 
extractor, using 150 cm3 of n-hexane (with boiling point of 40- 60°C) 
as extracting solvent for 6 hours repeatedly until required quantity 
was obtained. The oil was obtained after evaporation using Water 
bath at 70°C to remove the excess solvent from the extracted oil. The 
oil was then stored in refrigerator for subsequent physicochemical 
analysis.

Percentage yield
The oil which was recovered by complete distilling of most of the 

solvent on a heating mantle was transferred to a beaker. The beaker 
was then placed over water bath for complete evaporation of solvent 
for about 2 hours and volume of the oil was recorded and expressed 
as oil content (%) in line with literature report [28]. 

Determination of color
The color of the oil samples was determined by observation using 

several independent competent individuals. Oil colour was correlated 
using colour charts [29]. 

Determination of density
This was performed according to literature report [30]. The 10ml 

of the oil was measured in a pre-weighed measuring cylinder. The 
weight of the cylinder and oil was measured; the weight of the oil 

was then obtained by subtracting the weight of the cylinder from the 
weight of the oil and cylinder. The density of the oil was obtained 
using equation below.

Density of oil = (W1-Wo)/(Vo)

where W1 = weight of empty measuring cylinder + oil. Wo = 
weight of measuring cylinder, Vo = volume of oil used.

Physico-chemical analysis
The Physico- chemical analysis of the Thevetia peruviana seed oil 

was carried out using the methods reported [31-33].

Gc-Ms Analysis
The analysis of the fatty acids in the Thevetia peruviana seed 

oil sample was done at National Institute of Chemical Technology 
(NARICT), Zaria, Nigeria, a Shimadzu QP2010 plus series gas 
chromatography coupled with Shimadzu QP2010 plus mass 
spectroscopy detector (GCMS).

System was used. The temperature programmed was set up from 
70°C to 280°C. Helium gas was used as carrier gas. The injection 
volume was 2 μl with injection temperature of 250°C and a column 
flow of 1.80 mL/min for the GC. For the mass spectroscopy ACQ 
mode scanner with scan range of 30-700 amu at the speed of 1478 
was used. The mass spectra were compared with the NIST05 mass 
spectral library [33]. 

Preparation and analysis thevetia peruviana seed oil soap
Saponification procedure: As reported in literature [34]. 

200 grams of sodium hydroxide pellets was dissolved in 1000cm3 
volumetric flask and the volume made to the mark with distilled water. 
The required quantity of alkaline solution was mixed with Thevetia 
seed oil (ratio 1:1 v/v). The oil was warmed gently and poured into the 
beaker followed by the alkali solution to form an intimate mix and 
then stirred frequently for 7 minutes using stirring rod until reaction 
reached equilibrium. The saponification mixture was then poured 
into mould and allowed to dry (cure) for 24 hours.

PH Determination
The PH was determined using pH meter (350 JENWAY Model). 

A 5g of the soap shavings were weighed and dissolved with distilled 
water in a 100ml volumetric flask. The electrode of the pH meter was 
inserted into the solution of the soap and the pH reading was recorded 
[35]. 

Foam ability test 
A 2g of the soap was added to a 500 cm³ measuring cylinder 

containing 100 cm³ of distilled water. The mixture was shaken 
vigorously so as to generate foams. After shaking for some time, the 
cylinder was allowed to stand for 10 minutes. The height of the foam 
in the solution was measured and recorded [36] (Figures 1-8 and 
Tables 1-3).

Discussion
The oil yield was 56.50 ± 0.10 (%), higher than 50.42 ± 0.01 

reported for canary melon seed oil [37] and 19.23 ± 0.07% reported 
for Ipomoea carnea ssp. fistulosa L seed oil [38] closer to 56.30 ± 2.35% 
reported for Terminal Catappa L “Congo-Brazzaville” seed oil [39]. 
recommended for cosmetic uses. The colour of the oil was golden 

Figure 7: Cured Thevetia seed oil soap.

Figure 8: Typical GC-MS total ionic chromatogram (TIC) of thevetia 
peruviana seed oil.
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yellow. Oil whose colour is brighter, transparent and close to its 
natural color is attractive to many consumers [40]. For the Physico-
chemical analysis results; Acid value of 14.03 ± 0.01 mg KOH/g was 
obtained, the value is higher than 2.39 ± 0.065 reported for castor seed 
oil [41] and 12.97 ± 0.01 reported value for Neocarya macrophylla 
seed oil [42] lower than 27.09 ± 2.30 reported for Hura crepitan seed 
oil [43], 31.88 reported for Calophyllum inophyllum Linn seed oil [44]. 
Lower acid value makes oil suitable for soap production. Iodine value 
of 177.66 ± 0.02 gI2/100g was obtained the value is greater than 100 
which is within a range of semi-drying oils consisting predominately 
polyunsaturated fatty acids mainly oleic and linoleic fatty acids. This 
class of oils whose iodine value is between 100-150 possesses the 
property of absorbing oxygen on exposure to the atmosphere; though 
do not do so sufficiently to qualify them as drying oils. They become 
thicken and remain sticky but do not form a hard dry film. They are 
used in the production of margarine and soap [45]. Peroxide value 
was 12.40 ± 0.10 meq H2O2higher than 8.4 ± 1.98 reported for terubok 
oil [46] lower than 35.6 reported for wild Corchorus olitorius seed oil 
[47]. The peroxide value is used as an indicator of deterioration of oils. 
Fresh oils have values less than 10 meq Kg-1. Values between 20 and 40 
result to rancid taste. High values can be reduced by alkaline refining 
[48]. Saponification value of 227.21 ± 0.01mgKOH/g was obtained 
which is higher than 203.00 ± 0.00 and 218.52 ± 0.01 reported for 
white and brown sesame seed (Sesamun indium L.) oils respectively 
[49] indicating high saponification value and suitability for soap 
making, Relative density was 0.92±0.01 (g/cm3), lower than 0.93± 0.00 

reported for Blighia sapida fruit oil [50], higher than 0.8987 reported 
for poppy oil [51]. Refractive index was 1.46 ± 0.01 higher than 1.44 ± 
0.00 reported for onion seed oil [52] both indicating high purity [53]. 
The fatty acids detected were palmitic acid used in concentration in 
cosmetics [54]. Non adecanoic acid, a 19-carbon long-chain saturated 
fatty acid found in fats and vegetable oils. [55]. Steric acid mainly 
used in the production of detergents, soaps, and cosmetics such as 
shampoos and shaving cream products [56]. Oleic acid safer for use 
at requires concentration in the preparation of oleates and lotions, 
and as a pharmaceutical solvent [57]. Heptadrcanoic acid or margaric 
acid is a saturated fatty acid. Linolelaidic was also found. Steatotic 
acid was detected, a fatty acid which supports the growth of anaerobic 
yeast [58] 11, 14- Eicosadienoic acid was also found. Erucic acid 
was found, products produced using erucic acid include cosmetics 
[59]. Brassidic acid was another fatty acid detected a trans-isomer 
of erucic acid. The prepared thervetia oil soap produce white colour 
and slightly soluble in water, pH measured was 9.75 ± 0.05 lower than 
10.11 reported for Jatropha seed oil soap [60], the more closer the 
soap is to 7.5-8.0 (skin friendly) pH the better and safer. Foam height 
was 80.00 ± 1.00 (cm³) lower than 5.4 reported for Jatropha seed oil 
soap [60] It is of interesting to note that foam generation is important 
as it is attractive to the consumer and is therefore considered as a 
parameter in evaluating soaps and detergents [61]. The results were in 
favor of utilization of the seed oil in cosmetic preparations.
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