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ABSTRACT 
 

The extraction of oil from African locust bean seeds was carried out in this work. Standard 
procedures were followed to determine the yield present in the oil feed stocks using n-hexane in a 
Soxhlet extraction apparatus. Analyses were carried out to determine their proximate compositions 
and physicochemical characteristics. The determination of the functional groups and fatty acid 
compositions present in the extracted oils was also carried out using Fourier Transform Infrared 
Spectrophotometry (FTIR) and Gas Chromatography Mass Spectrophotometry (GC-MS) 
respectively. The results revealed that African locust bean seed has higher oil yield, crude fat, 
crude protein, ash content, crude fibre, moisture content than some other seeds such as Date palm 
seed with the exception of the carbohydrates content. Similarly, African locust bean seed oil which 
was yellowish brown in colour contained higher acid value, iodine value, peroxide value, free fatty 
acid with the exception of saponification value and specific gravity in comparism. Result from the 
FTIR analysis shows that 15 peaks were noticed in African locust bean seed oil, indicating the 
presence of various functional groups such as OH, C-H, C=C, C=O, C≡ � ��� � − �. Similarly, the 
GC-MS result also reveals that there are 6 dominating fatty acid compounds present in locust 
beans seed oil in relation to their relative weight composition abundance. In locust bean seed oil, 
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linoleic acid stood out as the fatty acid compound with the highest weight composition of 31.9% 
having a relatively high degree of unsaturation. Furthermore, capric acid and lauric acid were found 
in this oil.  Judging from all the results in this work, it can be deduced that African locust bean seed 
oil may serve as better alternative oil for consumption and in large-scale production of lubricants, 
cosmetics, paints, and hydraulic brake fluid.  
 

 
Keywords: African locust beans seed; extraction; oil yield; proximate properties; physicochemical 

properties; functional groups and fatty acids composition. 
 

1. INTRODUCTION 
 
The value that is attached to and edible oil 
bearing seeds is dependent on their nutritive and 
calorific content. The demand and use of seed oil 
is on the increase, giving it its place as an 
essential commodity in the global market [1,2]. 
These oil bearing seeds are propagated by the 
activities of man and animals. The abundance of 
their oil content is relative, making some few to 
be commercially viable [3]. Attah [4] opine that, 
the factors that may be responsible for the 
difference in their oil content are the plant 
growing environment, the maturity of the seed 
and storage conditions. Some other attributing 
factors as mentioned by Cheikh-Rouhou et al. [5] 
are variation in climate conditions and their 
genetic compositions stemming from natural or 
hybrid source. Some useful oil seed plants that 
can be use used for different purposes are 
soyabeans, jatropha plant, castor plant, African 
locust bean plant, date palm plant, just to 
mention a few. These can be use used for 
different purposes [6]. Al-Hooti et al. [7] observed 
that nutritional value, free of defect, shape and 
size, colour and appearance, texture and flavor 
are criteria considered for their consumption by 
consumers. 
 
African locust bean tree (Parkia Biglobosa) is a 
perennial tree which produces fruits in form of a 
pod containing yellow powdery pulp with seed 
embedded in it [8]. Fermented locust bean seeds 
are used as spices in soup preparation in some 
African countries such as Nigeria, Togo, Ghana, 
Sierra lonne [9,10].  This study therefore, is 
designed to extract and characterize oil from 
African locust bean seed, and to ascertain its 
appropriate area of application. 
 
The aim of this research work was achieved 
through the following objectives;  
 

i. To determine the proximate composition 
of African locust bean seeds. 

ii. To extract and determine the oil yield 
from African locust bean seeds. 

iii. To determine the physicochemical 
properties of oil from African locust bean 
seed. 

iv. To determine the functional groups 
present in the extracted oil using Fourier 
Transform Infrared Spectroscopy (FTIR). 

v. To determine the fatty acids com-
positions in the extracted oil using Gas 
Chromatography Mass Spectrophoto-
metry (GC-MS). 

 

2. MATERIALS AND METHODS 
 

This focuses on the materials, methods and 
procedure for this work as presented below. 
 
2.1 Sample Collection and Preparation 
 
Parkia biglobosa seed was collected from 
Mararraba in Donga local government area in 
Taraba state. The Sample was screened and 
cleaned thoroughly to remove the bad ones and 
ensured they were free from dirt. The seeds were 
dehulled, washed, and sun dried before 
grounding. The grounded sample was put in a 
plastic bottle and stored in freezer for further 
analysis. 
 
2.2 Procedures for Proximate Analysis  
 
Standard methods of the Association of Official 
Analytical Chemists (AOAC 2000) was used for 
determination of moisture, total ash content, 
crude fibre contents, crude fat and Kjeldahl’s 
method for crude protein analysis. 
 
2.2.1 Determination of Moisture Content 
 
The apparatus used are: 
 
Crucible, Desiccator, Weighing balance and 
Oven.         
 
Procedure 
 

A clean crucible was dried to a constant weight in 
an air oven at 105˚C, cooled in a desiccators and 



 
 
 
 

Olowokere et al.; AJACR, 2(2): 1-11, 2018; Article no.AJACR.46655 
 
 

 
3 
 

weighed (W1). 2.0 g of the sample were weighed 
in the crucible (W2) and dried in the oven at 
105

0
C for 8 h. The crucible and its contents were 

cooled in desiccators and weighed (W3).  The 
procedure was continued until a constant weight 
was obtained. 
 

The moisture content was calculated as: 
 

% Moisture =  
�����

�����
 × 100                         (1) 

 

Where; W1= Weight of empty crucible; 
W2=Weight of crucible + sample before oven 
drying; W3= Weight of crucible + sample after 
oven drying. 
 

2.2.2 Determination of ash content 
 

The apparatus used are: 
 

Muffle Furnace, Weighing Balance, and Crucible.  
 

Procedure 
 

2 g of the finely ground sample was weighed 
(W2) into a previously weighed clean crucible 
(W1) which had been ignited in the muffle furnace 
at 550˚C for 30 min and cooled in a desiccators. 
The crucible and its contents were transferred 
into the muffle furnace and the temperature was 
gradually increased until it reached 550˚C, after 
maintaining the sample at this temperature for 
some time, the crucible and its residue were 
allowed to cool down to 20˚C. This was removed 
and cooled in the desiccators and the procedure 
was continued until constant weight was 
obtained (W3). 
 
The ash content was calculated as follows: 
 

% Ash = 
�����

�����
 × 100                                 (2) 

 

Where; W1 = Weight of empty crucible; W2 = 
Weight of sample in crucible before incineration; 
W3= Weight of sample in the crucible after 
incineration. 
 
2.2.3 Determination of crude fibre 
 
The apparatus used are: 
 
Crucibles, Weighing balance, Desiccators, Oven, 
Muffle furnace, Round bottom flask, Hot plate, 
Beakers and measuring cylinders. 
 
Procedure 
 
2.0 g of the sample was put into a round bottom 
flask, 100 cm3 of (0.23M) sulfuric acid solution 

was added and the mixture boiled under reflux 
for 30 minutes. The hot solution was quickly 
filtered under suction. The insoluble matter was 
washed several times with hot water until it was 
acid free. This was quantitatively transferred into 
the flask and 100 cm

3
 of (0.312M) sodium 

hydroxide solution was added and the mixture 
boiled again under reflux for 30 min and quickly 
filtered under suction. The insoluble residue was 
washed with boiling water until it was alkaline 
free. It was dried to constant weight in the oven 
set at 100˚C, cooled in a desiccator and weighed 
(C2). The weighed residue was then incinerated 
in a muffle furnace at 550˚C for 30 min, cooled in 
the desiccators and reweighed (C3). 
The percentage crude fiber was calculated as 
follows: 
 

% Crude Fibre =  
�����

�
 ×  100                    (3) 

 
Where; W = Weight of original sample; C2-C3 = 
the loss in weight on ashing (incineration). 
 
2.2.4 Determination of Crude Lipid (Fat) 
 
The apparatus used are: 
 
Soxhlet extractor, Filter paper, Weighing 
balance, Oven, Rotary evaporator, Petroleum 
ether, Anti-bumping granules. 
 

Procedure 
 

100 cm
3
 of petroleum ether (40-60˚C) was 

transferred into a clean dry 250 cm3 round 
bottom flask fitted with Soxhlet extraction unit. 
Some anti-bumping granules were then added. 
Fat free extraction thimbles were weighed (W1) 
and an approximate of 0.5 g of the sample was 
added and weighed (W2). The thimble was fixed 
into the Soxhlet extraction unit with forceps and 
cold water circulation put on. The heating mantle 
was switched on and heating rate was adjusted 
at a temperature between 40-60˚C until the 
solvent was refluxing at a steady rate. Extraction 
was carried out for 8 h and the heating mantle 
was switched off. The thimble was removed and 
dried to a constant weight in an oven at 70˚C and 
reweighed W3. 
 
The lipid content was calculated as follows: 
 

% lipid =   
�����

�����
 × 100                               (4) 

 

Where, the weight of lipid extracted (crude fat) 
was given by the loss in weight (W2 – W1) of the 
thimble content after extraction. 
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2.2.5 Determination of crude protein 
 

The reagents used are: 
 
Concentrated Sulfuric acid, 40% sodium 
hydroxide, Catalyst mixture (K2SO4 + anhydrous 
CuSO4), 4% boric acid, Methyl red indicator and 
0.1M hydrochloric acid. 
 
Procedure 
 

Exactly 2 g of the sample was weighed into 100 
cm

3 
Kjeldahl digestion flask and about 1 g of 

catalyst mixture (CuSO4 and Na2SO4) was added 
to speed the reaction. 25 mL of concentrated 
sulfuric acid was added into the flask. The 
content in Kjeldahl digestion flask was heated 
slowly at first in the Kjeldahl digestion heating 
unit until fretting subsides and then more 
vigorously with occasional rotation of the flask to 
ensure even digestion and avoid over heating of 
the content. This continued until a clear solution 
was obtained. After cooling, the solution was 
transferred into a 100 cm3 volumetric flask and 
diluted to mark (100 cm

3
 mark) with distilled 

water. 10 mL aliquot of the diluted solution or 
digest was pipetted into Markham semi micro 
fixed nitrogen, and 10 cm

3
 of 40% sodium 

hydroxide (40 g of NaOH pallets dissolved in 100 
mL of distilled water) was added. The solution 
was distilled and the liberated ammonia was 
trapped in a 100 cm

3
 conical flask containing 10 

cm3 of 4% boric acid (4 g of H3BO3 powder 
dissolved in 100 mL of distilled water) and two 
drops of methyl red indicator. Distillation was 
continued until the pink colour turned greenish. 
The content of the conical flask was titrated with 
0.1 M HCl (2.2 mL HCl in 250 mL of distilled 
water) with the end point indicated by a change 
greenish colour to pink.  
 
% Total Nitrogen was calculated from the formula 
below: 
 

% Nitrogen =  
��×��×�×��×���

�×����×��
 ×  100           (5) 

 
Where; V0= Volume of diluted digest; V1= Total 
volume of HCl used; M= Concentration of HCl 
(0.1 M); 14= Atomic weight of nitrogen; 100= 
Total volume of digest; 100 = % conversion; 10= 
Volume of distillate taken; W= Weight of sample 
taken in grams; 1000= Conversion to dm3; W = 
Weight of Sample. 
 
The crude protein was calculated as: 
 

% Crude Protein = 6.25 x % Nitrogen        (6) 

Where; 6.25= Conversion factor.  
 
The conversion factor was calculated as: 
 
 Proteins contain 16 % nitrogen. Therefore 
100/16= 6.25. 
 
2.2.6 Determination of total carbohydrates 
 
Total carbohydrates were calculated by 
difference rather than direct analysis according to 
the FAO, [11] method. All components other than 
carbohydrate (moisture, ash, crude protein, 
crude fat and crude fibre) were individually 
determined, summed and subtracted from 100 
(total percentage of powder components) using 
the following formula: 
 

Total carbohydrates = 100 – (%moisture + % 
ash + % protein + % fat + %crude fibre)    (7) 
 

2.3 Extraction of Oil from African Locust 
Bean Seed 

 
The apparatus used for the extraction are: 
 
Soxhlet extractor, Condenser, Round bottom 
flask, Heating mantle, Weighing balance, 300 
cm

3
 n-hexane and Rotary evaporator. 

 
Extraction of oil from African locust bean (Parkia 
biglobosa) seeds was carried out by Soxhlet 
extraction method. The Soxhlet apparatus 
consists of a glass extractor, fitted in between a 
round bottom flask at the bottom and a 
condenser at the top. Inside the glass thimble 
holder, 150 g of African locust bean seed 
powdered sample was weighed into the porous 
thimble and placed in a Soxhlet extractor, the 
round-bottom distillation flask initially contained 
300 cm3 of n-hexane (with boiling point of 40-
60˚C) as extracting solvent. The set-up is heated 
up by a heating mantle for 6 hours. The oil was 
removed from the obtained extract under 
reduced temperature and pressure and refluxed 
at 70˚C to remove the excess solvent from the 
extracted oil using rotary evaporator. The oil was 
then stored in a freezer at – 2˚C for subsequent 
physicochemical and other analyses [12]. 
 
2.3.1 Determination of oil yield (%) 
 
The extracted oil was transferred into a 
measuring cylinder which was placed over water 
bath for 30 min at 70oC to ensure complete 
evaporation of solvent and volume of the oil was 
recorded and expressed as oil content (%) [13]. 



 
 
 
 

Olowokere et al.; AJACR, 2(2): 1-11, 2018; Article no.AJACR.46655 
 
 

 
5 
 

The oil content was calculated as follows: 
 

Oil content =  
���� �� �� ��� ���

���� �� �� ��� ������
×  100       (8) 

 
2.4 Physicochemical Analysis 
 
Physicochemical analysis of the oils was 
conducted using the standard methods reported 
by (Akpan et al., 2006; Association of Official 
Analytical Chemists, AOAC, 2000). The 
parameters analyzed were the iodine value, 
saponification value, acid value, peroxide value, 
colour, specific gravity and free fatty acid as 
follows: 
 
2.4.1 Determination of Saponification Value 
 
The reagents used are: 
 

i. Ethanolic KOH 
ii. 0.5M HCl  
iii. Phenolphthalein 

 
Procedure 
 
Exactly 2 g of the oil sample was added to a flask 
containing 30mL of ethanolic KOH and then 
attached to a condenser and heated for 30 min to 
ensure that the sample was fully dissolved. After 
sample was cooled, 1 mL of phenolphthalein was 
added and titrated with 0.5 M HCl until a pink 
colour appeared, indicating the end point. The 
procedure was also carried without the sample 
for the blank (AOAC, 2000).  
 
The expression for saponification value is given 
by: 
 

Saponification Value =  
��.�×�(�����)

�
           (9) 

 
Where; V0 = the volume of the solution used for 
blank test; V1 = the volume of the solution used 
for determination; N = actual normality of the HCl 
used; W = Mass of the sample. 
 
2.4.2 Determination of iodine value 
 
The reagents used are: 
 

i. Wijs’ Reagent 
ii. Sodium thiosulphate 
iii. 1% Starch Solution 
iv. 10% potassium iodide 
v. Carbon tetrachloride (CCl4) 

 
 

Procedure  
0.4 g of the sample was weighed into a conical 
flask and 20 mL of CCl4 was added to dissolve 
the oil. Then 25 mL of Wijs’ reagent was added 
to the flask using a safety pipette in fume hood. 
Stopper was then inserted and the content of the 
flask was vigorously swirled. The flask was then 
placed in the dark for 2 h 30 min. At the end of 
this period, 20 mL of 10% aqueous potassium 
iodide and 125 mL of distilled water were added 
using measuring cylinder. The content was 
titrated with 0.1M sodium-thiosulphate solutions 
until the yellow colour almost disappeared. Few 
drops of 1% starch indicator was added and the 
titration continued by adding thiosulphate drop 
wise until blue coloration disappeared after 
vigorous shaking. The same procedure was used 
for blank test (AOAC, 2000); [14]. 
 
The iodine value is given by the expression: 
 

Iodine Value =  
��.��×�×(�����)

�
                    (10) 

 
Where; C = Concentration of sodium 
thiosulphate used; V1 = Volume of sodium 
thiosulphate used for blank; V2 = Volume of 
sodium thiosulphate used for determination; W = 
Mass of the sample. 
 
2.4.3 Determination of acid value 

 
The reagents used are: 

 
i. Ethyl alcohol 
ii. phenolphthalein 
iii. 0.1M KOH 
 
Procedure 
 
Two (2 g) of the oil was weighed into a 250 ml 
conical flask. 50 ml of neutralized ethyl alcohol 
was added to the oil sample. The mixture was 
then heated in a water bath. The solution was 
titrated against 0.1 M KOH using phenolphthalein 
as indicator (AOAC, 2000). 

 
The acid value was calculated using the 
expression; 

 

Acid Value = 
�×�×��.�

�
          (11) 

 
Where, A = Amount (mL) of 0.1M KOH 
consumed by sample, M= Molarity of KOH, W= 
weight (g) of oil sample 
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2.4.4 Determination of peroxide value 
 
The reagents used are: 
 
i. Chloroform  
ii. Potassium Iodide 
iii. Acetic Acid 
iv. Sodium thiosulphate 
 
Procedure 
  
Exactly 1.0 g of potassium iodide and 20 mL of 
solvent mixture (glacial acetic acid: chloroform, 
2:1 v/v) were added to 1.0 g of the oil sample 
and the mixture was boiled for one minute. The 
hot solution was poured into a flask containing 20 
mL of 5% KIO3 solution. Few drops of starch 
solution were added to the mixture and was latter 
titrated with 0.025 M Na2S2O3 solution (AOAC, 
2000); [14]. 
 
The peroxide value was calculated using the 
expression; 
 

Peroxide Value =  
�×�×����

�
                       (12) 

 

Where; V= Volume of sodium thiosulphate 
solution used; M= Molarity of thiosulphate; W= 
Weight of the oil sample. 
 

2.4.5 Determination of percentage free fatty 
acid  

 

Using Da-Tech, [15] method, the percentage free 
fatty acid of the oil sample was obtained from the 
acid value of the oil sample as follows:  
 

% free fatty acids = 
���� �����

�
           (13) 

 

2.4.6 Determination specific gravity of the oil 
 

Density bottle was used in determining the 
specific gravity of the oil. A clean and dry 
stoppered bottle of 25 mL capacity was weighed 
(W0) and then filled with the oil stoppered and 
reweighed to give (W1). The oil was substituted 
with distilled water after washing and drying the 
bottle and weighed to give (W2) [16,4]. 
 

The specific gravity was calculated as:  
 

Specific gravity = 
�����

�����
         (14) 

 

Where  
 

W0 = weight of dry empty density bottle; W1 = 
weight of density bottle + oil; W2 = weight of 
density bottle + distilled water.  

2.5 Functional Group Test Using FTIR 
 
The functional group of the oil sample was 
analyzed by using Shimadzu, Fourier           
transform infrared spectroscopy (FTIR) machine 
with model number FTIR-8400S. The                      
absorption frequency spectra was recorded           
and plotted as transmittance versus wave 
number. The standard IR spectra of 
hydrocarbons were used to identify the functional 
groups of the oil. 
 

2.6 Determination of Fatty Acids 
Composition 

 
Fatty acid composition of the oil sample was 
determined by GC-MS method as described in 
AOAC [17]. 
 
2.6.1 Preparation of methyl ester of fatty acid 
 
1.0 g amount of oil were weighed and transferred 
to a Teflon test tube. 10 mL of 0.5 M methanolic 
KOH was then added to the oil sample. The 
mixture was refluxed until the globules of the oil 
got into solution in 90 minutes. 2 M sulphuric acid 
was then added to the cooled mixture to liberate 
the fatty acids. Esterification of the liberated fatty 
acids was carried out in the presence of catalytic 
amount of methanolic BF3 (10 mL) and boil for 20 
minutes. The esterified mixture was cooled and 
extracted with hexane. Separate hexane layers 
were washed with water and dried over 
anhydrous sodium sulphate [17]. 

 
2.6.2 GC-MS analysis 

 
Fatty acids composition of the methyl ester was 
determined by GC/MS analysis. A Gas 
Chromatograph (Make: Agilent 19091S-433UI) 
with HP column, equipped with thermal auxiliary 
detector and Helium as carrier gas. The 
operating conditions were; ovum temperature 
325˚C, column temperature 150˚C, automatic 
sampler injector, injector volume 1  ��, injector 
temperature 200˚C, constant flow, 250˚C inlet 
temperature, 10 psi pressure and 50-550 scan 
mass range. 

 
3. RESULTS 
 
3.1 Results of Proximate Analysis of 

African Locust Bean Seed 
 
The proximate analyses of African locust bean 
seed are presented in Table 1.  
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Table 1. Results of proximate analysis of 
african locust bean seed 

 
Proximate parameters (%)  African locust 

bean seed 
Moisture 5.12±0.02 
Ash 6.71±0.06 
Crude fibre 9.22±0.01 
Crude fat 16.14±0.11 
Crude protein 9.87±0.08 
Carbohydrates  52.94±0.04 

 
3.2 Results of Oil Yield and 

Physicochemical Parameters African 
Locust Bean Seed Oil 

 
The percentage oil yield and physicochemical 
analyses in this study is presented in Table 2. 
 

Table 2. Results of Oil Yield and 
Physicochemical Parameters of African 

Locust Bean Seed Oil 
 

Parameter African locust 
bean seed 

Yield (%) 11.41±0.03 
Colour  Yellowish Brown  
Acid value (mg/g) 8.96±0.05 
Iodine value (g/100g) 82.40±0.23 
Peroxide value (meqO2/kg) 3.18±0.12 
Saponification value  
(mg KOH/g) 

180.11±0.07 

Specific gravity 0.9058±0.14 
Free fatty acid (%) 4.48±0.09 
 

3.3 Result of FTIR Analysis on African 
Locust Bean Seed Oil 

 

The FTIR analysis on African locust bean seed 
oil is presented in Fig. 1. 
 

3.4 Results for GC-MS Analysis on 
African Locust Bean Oil 

 
The major dominating fatty acids type 
composition, their corresponding weight 
compositions and retention time is presented in 
Table 3. 
 

4. DISCUSSION OF RESULTS 
 

The important nutrients needed to consider when 
choosing foods for human consumption and 
animal feeds are crude protein, crude fat, crude 
fibre, moisture content, ash content and energy. 
Therefore, Table 1 represents the results of 

proximate composition carried out on African 
locust bean seed. The result indicates that 
African locust bean seed in this study was 
observed to have relatively high moisture content 
(5.12%). This high moisture content could be 
attributed to variety in seed or differences in 
geographical condition such as rainfall in the 
seeds respective locations [4]. This is also an 
indication that African locust bean contained 
higher percentage of water which may make the 
locust bean highly susceptible to microbial 
attack. The value of 5.12% moisture content 
obtained for African locust bean was higher than 
that of cranberry bean, Date palm fruits, baobab 
and peanut as reported by Aremu et al. [18], 
Shaba et al. [19], and Birnin-yauri and Garba, 
[20] respectively. Furthermore, ash content which 
is an indication for essential valuable and useful 
minerals needed for good body development was 
found to be 6.71% for African locust bean seeds. 
This is a clear indication that Pakia biglobosa 
contained more amount of inorganic matter. 
However, it is recommended that ash content in 
seeds should fall in the range of 1.5-2.5% in 
order to be suitable for feeds [21]. The increase 
in value of the ash content in African locust bean 
is similar with the literature study of Omafuvbe et 
al. [22] for Pakia biglobosa but in contrast to the 
observation reported for Luffa cylindrical [23] and 
Anarcadium occidentale [21]. Crude fibre which 
plays a significant role in the maintenance of 
internal distention in intestinal tract as its 
physiological effect was found to be 9.22% for 
African locust bean. This value is higher 
compared to that reported by Shaba et al. [19]. 
Therefore, it is said that adequate consumption 
of dietary fibres from a variety of foods protects 
the body against colon cancer and also help to 
normalize blood lipids, thereby reducing the risk 
of cardiovascular diseases [24]. Thus, it is 
important to avoid consumption of foods poor in 
fibres. Similarly, fats are important in diet 
because they promote fat soluble vitamin 
absorption and are high energy nutrient. Crude 
fat value for African locust bean seeds was 
16.14%. Lower crude fat value depicts low 
amount of energy given food [19]. 
 
Crude protein is one of the most important 
nutrients in seeds/foods needed for growth and 
production of meat. The crude protein value 
African locust bean seed was 9.87%. It is 
actually low when compared with study of 
chemical composition and some functional 
properties of Date palm seeds [25], Pakia 
biglobosa [26] and some legume such as 
Phaseolus coccineus L. [18].  
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Fig. 1. Result for FTIR on African locust bean seed oil 
 

Table 3. Result for GC-MS analysis on African locust bean oil 
 

Retention 
Time 

IUPAC Name Common name Saturation  Weight 
Composition(%) 

5.479 Decanoic acid Capric acid C10:0 11.30 
6.546 Dodecanoic acid  Lauric acid C12:0 17.5 
7.222 Tridecanoic acid Tridecylic acid C13:0 9.7 
14.158 Hexadecanoic acid Palmitic acid C16:0 7.1 
17.323 9,12-octadecanoic acid Linoleic acid C18:2 31.9 
17.964 
Others 

Octadecanoic acid 
 Minute 

Stearic acid 
 Minor 

C18:0 
  

5.2 
17.26 

 

 
 

Fig. 2. Linoleic acid from African locust bean seed oil (GCMS analysis) 
 

Carbohydrates are an essential source of 
energy. Carbohydrate is also nitrogen free 
extract calculated by difference accounted for 
52.94% in African locust bean as depicted in 
Table 1. This value is slightly lower with those 

obtained for Phoenix dactylifera L. [25]. The 
carbohydrate content suggests that these seeds 
could be a good supplement to scarce cereal 
grains as sources of energy and feed 
formulations. The carbohydrate value for African 
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locust bean compare well with the range values 
of 54.18 - 39.77% seeds reported for Pakia 
biglobosa and Prosopis africana [9] but higher 
than those for Cranberry bean [18], Citrullus 
vulgaris and Pakia biglobosa [22].  
 
Similarly, worthy of note to consider in the 
production of oil for both industrial and 
consumption purpose are the yield and 
physicochemical features of the raw material. 
Therefore, the result of oil yield and 
physicochemical analysis carried out on the 
African locust bean seeds oil is presented in 
Table 2. The result shows that Parkia biglobosa 
in this study has a relatively mean oil yield of 
11.41%, but less than that of castor seed oil 
which is 33.2% in (Akpan 2006) . This is an 
indication that (Parkia biglobosa oil) if 
commercially exploited, could serves as one of 
the major additional sources of oil. However, the 
values obtained in this study are slightly lower 
than a similar study by Talabi and Enujuigha, 
[27]. The difference in yield variation may be 
attributed to particle size, climatic changes, and 
variation in plantation or difference in 
geographical location [4,28]. It is also interesting 
to observe that the specific gravity of locust 
beans see oil is 0.9058, which makes it to be 
less dense than water. Hence, African locust 
bean seed oil is pure and can be accepted as 
raw materials for industry compared to some 
other oils like that of Date palm seed [29,27]. 
 
Acid value which is an index of free fatty acid 
content and as an indicator for edibility of oil and 
suitability for industrial used for Parkia biglobosa 
was found to be (8.96 mg/g). The low value of 
this oil in this study suggests that the oils are 
suitable for edible purposes and also in 
accordance with the report for Citrullus vulgaris 
seeds oil [22]. Moreover, the iodine value which 
is useful in predicting the drying property of oils 
was found to be in 82.40 g/100g in Parkia 
biglobosa. With these values we can conclude 
that the oil from bean seed is not a drying oil 
since iodine values are less than 100 [30]. 
However, the mean iodine value of Parkia 
biglobosa seed oil was relatively high, signifying 
that it contains C=C double bond [31]. 
Furthermore, high iodine value is an indication 
that the oil could be of importance in the 
production of leather, dressing, candle lubricants 
and hydraulic brake fluids, as reported by 
Adelaja 2006, used in the manufacture of 
cosmetics, oil paints and vanishes and also 
serve edible purposes and this observation 
correspond to the report for Cucumis melo seeds 

oil [32], Baobab and Vegetable oils [20] but 
slightly lesser compared to Sesamum indicum L. 
oil [33], Citrullus vulgaris and Parkia biglo [22], 
Castor seeds oil, African oil bean, and Melon 
seeds oil [27].  
 
The saponification value for Parkia biglobosa 
seed oil is 180.11 mgKOH/g. This value suggests 
that the oil in Parkia biglobosa contain low 
molecular weight fatty acids. Since according to 
AOAC [34], saponification values  ≥ 180 mg 
KOH/g possesses low molecular weight fatty 
acid. Nevertheless, the values obtained is within 
the range for sesame seeds [33], date palm seed 
[28], but higher for Castor seeds and Melon 
seeds oils [27]. Finally, perioxide value which is 
the measure of oxidative rancidity of oil was 3.18 
meqO2/kg for African locust bean seeds oil. The 
peroxide value was low and is a proved that the 
oils may not be easily susceptible to 
deterioration, they are said to be fresh oils [30]. 
Also this value indicates a little poor resistance to 
peroxidation which is more susceptible to 
deterioration during storage. It is therefore 
necessary to develop improved methods of 
storing this oil. However, the value obtained in 
this study is similar with the reported literature for 
Cucurbita pepo, Sesamum indicum and Cucumis 
melo seeds oils [32],  
 
Fig. 1 presents the FTIR result for African locust 
beans oil. The essence of FTIR analysis is to 
know the types and number of functional groups 
present in the extracted oil indicating its 
corresponding peaks and absorbance.  
 
African locust bean oil has a maximum 
transmittance of 16.5%. out of the 15 peaks that 
were recorded, 4 peaks were observed on the 
single bond stretch spectrum, 1 peak on the triple 
bond spectrum , 3 peaks were observed at the 
double bond spectrum, while 7 peaks were 
recorded on the fingerprint region skeletal 
vibration having C-O, C-H and C-C bonds. The 
peak at 3425.69 cm

-1 
is assigned to O-H stretch 

group of alcohols. The peaks in the 2924.18-
2854.74 cm

-1
 region are represented to the 

stretching vibration of C-H of alkanes. The peak 
at 1743.71 cm-1 is attributed to the C=O 
stretching vibration of carboxylic esters. The 
peak at 1651.12 cm-1 is assigned to the C=C 
stretching of alkenes. The peak at 1535.39 cm

-1 

represents N-O asymmetric stretch of nitro 
compounds. The peak at 1458.23 cm-1 is 
assigned to C-C stretch aromatic compound. The 
peaks in the 1095.6-1033.88 cm-1 region are 
represented to the stretching vibration of C-N 
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aliphatic amines. The peak at 910.43 cm
-1 

is also 
ascribed to the O-H band carboxylic acids, and 
the peak from at 609.53 cm

-1 
is accredited to the 

C-X stretch of alkyl halides.  
 
The Gas Chromatography Mass Spectrometry 
(GC-MS) result as shown in Table 3 presents the 
GC-MS analysis result for African locust bean 
seed oil. In this case, 6 dominating fatty acid 
compounds were present in relative abundant 
composition. Namely: capric acid, lauric acid, 
Tridecylic acid, palmitic acid, linoleic acid and 
stearic acid. It is obvious that linoleic acid has the 
highest composition of 31.9%, and is also 
observe to be an unsaturated fatty acid 
compound.  
 

5. CONCLUSION 
 

This study was conducted to investigate the 
properties of oil extracted from African locust 
bean seeds. The work revealed that African 
locust bean seed has relatively high oil yield 
compared to seeds like date palm. Nutritional 
compositions and physicochemical 
characteristics are relatively good and 
reasonable, with the exception of the 
carbohydrates and saponification values which 
seem to be low, when compared to castor and 
melon seed oil. This oil could serve for 
consumption and industrial application for the 
production of cosmetics, paints and lubricants. 
However, further research should be carried out 
to determine the concentration levels of minerals 
and means of storage to prevent peroxidation. 
 

COMPETING INTERESTS 
 

Authors have declared that no competing 
interests exist. 
 

REFERENCES 
 

1. Odoemelam SA. Proximate composition 
and selected physicochemical properties of 
the seeds of African oil bean (Pentaclethra 
marcrophylla). Pak. J. Nutr. 2005;4:382-
383. 

2. Kyari MZ. Extraction and characterization 
of seed oils. Int. Agro. Physics. 
2008;22:139-142. 

3. Warra AA, Babayemi AW, Buga ML. 
Properties of soap produced from selected 
seed oils. International Conference on 
Agriculture, Environment and Biological 
Sciences. 2014;1:44. 

4. Attah MB. Some characteristics of Nigella 
(Nigella sativa L.) seed cultivated in Egypt 

and its lipid profile. Journal of Food 
Chemistry. 2003;83:63-68. 

5. Cheikh-Rouhou S, Besbes S, Hentati B, 
Blecker C, Deroanne C, Attia H. N. sativa 
L.: Chemical composition and 
physicochemical characteristics of lipid 
fraction. Food Chem. 2007;101(2):673-
681. 

6. Al-Farsi MA, Lee CY. Optimization of 
phenolics and dietary fibre extraction from 
date seeds. Food Chem. 2007;108:977-
985. 

7. Al-Hooti S, Sidhu JS, Qabazard H. 
Physicochemical characteristics of five 
date fruit cultivars grown in the United Arab 
Emirates. Plant Foods Hum. Nutr. 
1997;50:101-13. 

8. Simonyan KJ. Design and construction of a 
motorised locust bean decorticator. 
Unpublished B. Eng Project. Department of 
Agricultural Engineering. University of 
Ilorin. Ilorin. 1988;66. 

9. Aremu MO, Awala EY, Opaluwa OD, Odoh 
R, Bamidele TO. Effect of processing on 
nutritional composition of African locust 
bean (Parkia biglobosa) and mesquite 
bean (Prosopis africana) seeds. 
Communications in Applied Sciences. 
2015;3(1):2201-7372. 

10. Odunfa SA. A note of microorganisms 
associated with the fermentation of African 
locust bean (Parkia species) during Iru 
production. J. Plant Foods. 1981;3:245-
250. 

11. FAO (2003). Food and Agriculture 
Organization. Agricultural Services Bulletin 
No. 134. 

12. Abdulhamid, A., Sani, I., Fakai, IM. 
Physicochemical Analysis of Soxhlet 
Extracted Oils from Selected Northern 
Nigerian Seeds, Int. J. of B.B A.F.B.E. 
2014; 8:11. 

13. Warra AA, Wawata IG, Gunu SY, Aujara 
KM. Extraction and physicochemical 
analysis of some selected northern 
Nigerian industrial oils. Archives of Applied 
Science Research. 2011;3:536-554. 

14. Akpan UG, Jimoh A, Mohammed AD. 
Extraction, characterization and 
modification of castor seed oil. Leonardo J. 
Sci. 2006;8:43-52. 

15. Da-Tech R. Acid number to free fatty acid 
conversions. Make Biodiesel; 2016. 

Available:http://www.make-
biodiesel.org/Biodiesel-Chemsitry/acid-
number-to-ffa-conversions.html  



 
 
 
 

Olowokere et al.; AJACR, 2(2): 1-11, 2018; Article no.AJACR.46655 
 
 

 
11 

 

16. Isah AG. Production of detergent from 
castor oil. Leonardo Electronic Journal of 
Practices and Technologies. 2006;9:153-
160. 

17. AOAC (Association of Official Analytical 
Chemists). Official method of analysis. 
Washington DC, USA; 2002. 

18. Aremu MO, Olaofe O, Basu SK, 
Abdulazeez G, Acharya SN. Processed 
cranberry bean (Phaseolus coccineus L.) 
seed flour for the African diet. Canadian J. 
Plant Sci. 2010;90:719-728. 

19. Shaba EY, Ndamitso MM, Mathew JT, 
Etsunyakpa MB, Tsado AN, Muhammad 
SS. Nutritional and anti-nutritional 
composition of date palm (Phoenix 
dactylifera L.) fruits sold in major markets 
of Minna Niger State, Nigeria. Afri. J. of 
Pure and Applied Chem. 2015;9(8):167-
174. 

20. Birnin-Yauri UA, Garba S. Comparative 
studies on some physicochemical 
properties of baobab, vegetable, peanut 
and palm oils. Nig. J. of Basic and Applied 
Sci. 2011;19(1):64- 67. 

21. Aremu MO, Olaofe O, Akintayo ET. 
Chemical composition and physiochemical 
characteristic of two varieties of bambara 
groundnut (Vigna substerranean) Flours. J. 
Appl. Sci. 2006;6:1990-1903. 

22. Omafuvbe BO, Olumuyiwa S, Falade BA, 
Osuntogun SRA, Adewusi. Chemical and 
biolochemical changes in african locust 
beans (Parkia biglobosa) and melon 
(Citrullus vulgaris) seeds during 
fermentation to condiments. Pakistan 
Journal of Nutrition. 2004;3(3):140-145. 

23. Olaofe O, Okiribiti BV, Aremu MO. 
Chemical evaluation of the nutritive value 
of smooth Luffa (Luffa cylindrical) seed’s 
kernel. Electr. J. Env. & Food Chem. 
2008;7(10):3444–3452. 

24. Suzanne N. Food analysis. Third Edition. 
Springer, Purdue University, West 
Lafayette, Indiana; 2003.  

25. Muhammad A, Muhammad A, Alam Z. 
Physicochemical analysis and fatty acid 
composition of oil extracted from olive fruit. 

Food Science and Quality Management. 
2013;19:2224-6088. 
Available:www.iiste.org 

26. Olujobi OJ. Comparative evaluation of 
nutritional composition of African locust 
bean (Parkia biglobosa) fruits from two 
locations. Nigerian Journal of Basic and 
Applied Science. 2012;20(3):195-198. 

27. Talabi JY, Enujiugha VN. Physical and 
chemical evaluation of oils from selected 
underutilized oilseeds. Pelagia Research 
Library Der Chemica Sinica. 2014;5(6):9-
12.  
Available:www.pelagiaresearchlibrary.com 

28. Ali MB, Souhail-Besbes CB, Hamadi A. 
Chemical composition and some functional 
properties of soluble fibro-protein extracts 
from Tunisian date palm seeds. African 
Journal of Biotechnology. 2015;12(10): 
1121-1131. 

29. Powe WC. Kirk-Othmer encyclopedia of 
chemistry technology. 3rd ed. New York: 
Wiley-Interscience Publishers. 1998;41. 

30. Pearson D. Chemical analysis of foods. 7th 
edition. AVI publishing Westport, Conn., 
USA; 1976. 

31. Thomas A. Fats and fatty oils. Ullmann’s 
encyclopedia of industrial chemistry. 
Weinheim: Wiley-VCH; 2002.  
DOI: 10.1002/14356007.a10_173 

32. Ouattara CAT, Somda MK, Moyen R, 
Traore AS. Comparative physico-chemical 
and proximate analysis of oils of Shea nut, 
Sesamum indicum, Cucurbita pepo, 
Cucumis melo seeds commonly cultivated 
in West Africa. African Journal of 
Biotechnology. 2015;14(31):2442-2454. 

33. Mohammed MI, Hamza ZU. Physico-
chemical properties of oil extracts from 
Sesamum Indicum L. seeds grown in 
Jigawa State – Nigeria. J. Appl. Sci. 
Environ. 2008;12(2):99–101. 

34. OAC (Association of Analytical Chemist): 
Official method of analysis 13th Ed. William 
Horwitz. Ed. Washington. DC, Association 
of Official Analytical Chemists. 1990;7:56-
132.

 

© 2018 Olowokere et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution 
License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any 
medium, provided the original work is properly cited.  
 
 

 

Peer-review history: 
The peer review history for this paper can be accessed here: 

http://www.sdiarticle3.com/review-history/46655 


