International Conference on Engineering for Sustainable World IOP Publishing
Journal of Physics: Conference Series 1378 (2019) 032057 doi:10.1088/1742-6596/1378/3/032057

Phytochemical and Proximate Analysis of African Oil Bean
(Pentaclethra macrophylla Benth) Seed

D.K. Akinlabu!, T.F. Owoeye’, F.E. Owolabi’, O.Y. Audu?*3, C.O.
Ajanaku?, F. Falope “ and O.0. Ajani >*

'Department of Biological Science, Covenant University, Km 10, Idiroko Road, P.M.B. 1023, Ogun State, Nigeria.
2Department of Chemistry, CST, Covenant University, Km 10, Idiroko Road, P.M.B. 1023, Ogun State, Nigeria.
3Department of Chemistry, University of Pretoria, Private Bag X20, Hatfield 0028, South Africa

“Department of Chemical Sciences, Bells University of Technology, Ogun State, Nigeria.

Corresponding Author; ola.ajani@covenantuniversity.edu.ng

Abstract-

Medicinal plant research is a highly diversified topic of interest owing to applications
of their phytoconstituents in drug discovery, human dietary intake, corrosion
inhibition, material science research among others. The study revealed the
phytochemical composition and proximate determination of Pentaclethra macrophylla
benth (African oil bean) seed. The dried seeds of Pentaclethra macrophylla benth were
pulverized into fine powder and a portion of it was extracted with n-hexane. The result
of the phytochemical screening of the extract from Pentaclethra macrophylla showed
that the oil seeds contained terpenoids, cardiac glycosides and saponin while steroids,
alkaloids, flavonoids, tannins, phlabotannins and anthraquinones were not detected.
Proximate analysis indicated low moisture content (1.895 %), while other parameter
determined include ash (2.033%), crude fibre (17.227%), acid value (8.182), iodine
value (101.235), peroxide value (20.06), and free fatty acid (4.091). This extract is a
candidate with potential for further study regarding unveiling of their mechanical
properties for technological advances.
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1. Introduction

Plants and their seeds as food are highly important to aid or provide good health to everybody.
There are certain physiological actions on human body that produce certain chemical substances
from plant which make it medicinal [1]. Completely hydrolyzed and its amino acid composition
measured and compared with that of egg and milk protein as standard. The amount of essential
amino acid and its digestibility gives the nutritional value of protein [2]. When protein is
produced within a country, it should be produced near the places where it is needed most. This
suggestion has been given with the aim for solving the world food problem. The proximate
compositions of some plant seeds reveal their nutritional values, that is, their importance in
human diet, but the seed coat polyphenolics can reduce the nutritional values [3]. One of the
wonderful set of compounds produced by plants are phytochemicals. There are specific of types
of cancer that can be prevented by taken diet like vegetables, fruits, beans (grams) etc.

The specific benefit in the listed diets above are carrying out by researchers to detect compound
responsible for the purpose. The scientific findings from their researches have yet supported the
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fact that taking phytochemicals supplements can yield the same result as consuming these diets:
vegetables, grams, fruits and beans from where they are taken from [4]. Various health
conditions could be corrected by engaging medicinal plant, some of which are treatments of
cancer, heart disease, high blood pressure, diabetes. In addition, production of probable
carcinogens i.e. cancer-causing substances, may be prevented by help of certain compounds
knows as phytochemicals by stopping the reaction of carcinogens on their target tissues or
organs and may also stop development or growth of cancer on cells [5].

Consumption of more fruit, vegetables and other foods obtained from plants that possess special
compounds known as phytochemicals, have been suggested by most experts or scientists to
reduce or prevent people from risk of cancer. Example of phytochemicals is tannin which is a
good anti-oxidants, but it reduces the digestibility of legume protein [4,5]. Direct intake of high
quantity of this compound might led to side effect because of its unwanted interaction with
some drug biomolecules and this could be dangerous [4]. The nutritional composition comprises
of crude protein, moisture content, crude fibre, ash content, total carbohydrates, vitamins, crude
fat, and minerals [5]. The proteins are low in sulfur-containing amino acids. Some rare amino
acids including dicarboxylic acids have been found in oil beans seeds [6].

The oil bean seeds commonly referred to as Ugba in Easter Nigeria, are a good source of edible
oil. The oil has a pleasant aroma and bunt taste possibly due to the presence of alkaloid.
Oakenful and Sidhu, 1989 reported in their findings that the unfermented seed oil of
Pentaclethra macrophylla possessed fatty acid content which varied from 2.7 to 4.8%. Its oil
bean is excellent source of essential mineral elements such as phosphorus and calcium [6]; and
it contains vitamins such as thiamin, riboflavin and niacin [7]. Stachylose, galatose, fructose are
the major sugars in oil bean seeds, saponin makes up 2.1% also in oil bean. Saponin yields
oleanolic acid, glucose, arabinose and rhamnose on hydrolysis [8,9]. Thus, the aim of this
present study is to investigate the phytochemical constituents and proximate analysis of the seed
oil Pentaclethra macrophylla in order to establish it nutraceutical potential for sustainable
devilment.

2.  Methodology

2.1 Sample collection and preparation

Pentaclethra macrophylla benth (African Oil bean) fruits were collected in the premises of
Covenant University using stratified random sampling technique. The seeds obtained from their
pods were shade dried, and obtained a constant weight. The dried seeds were pulverized into
fine powder using a mechanical blender. The powder seeds were kept away from light and dust
before extraction, and were well stored to prevent microbial contamination.

Preparation of extract

About 200 g of the powdered seeds of Pentaclethra macrophylla benth (African Oil Bean) was
extracted with 1 litre of hexane. The Soxhlet extractor was used for the extraction while removal
of n-hexane solvent was achieved using a rotary evaporator and the extracted was kept in the
refrigerator prior to use.

Proximate composition
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The powdered seeds were used for the determination of the moisture, crude fibre, ash and
mineral contents using standard methods [10].

Phytochemical analysis
The oil was extracted from the seed using Soxhlet extraction with n-hexane and was screened
for phytochemical contents according to standard method [11].

3.  Result and discussions

In the continuous quest for research into oil seed of bioactive plant [10], we herein reported the
phytochemical screening and proximate analytical determination of the oilseed of Pentaclethra
macrophylla. The result of the phytochemical screening is as shown in Table 1. Having
extracted the oil with standard method, the phytochemical analysis showed that the oil seeds
contained terpenoids, cardiac glycosides and saponin while steroids, alkaloids, flavonoids,
tannins, phlabotannins and anthraquinones were not detected. It was because some of these
undetected constituents might be present in micro-quantity.

Phytochemical screening unveiled that seed oil of this plant contained terpenoids, Cardiac
glycosides and saponin while steroids, alkaloids, flavonoids, tannins, phlabotannins and
anthraquinones were not detected. This is in agreement with the report of [12] which showed
that alkaloids and terpenes are widely distributed in the genus “citrullus”. Phytochemicals
possessed pharmacological potential which include antioxidant properties, antimicrobial
efficiency and effective modulation of detoxifying enzymes and hormonal activities, as well as
stimulation of the immune system [13]. The presence of terpenoid shows that there are isoprene
units as monomeric constituent of the seed oil and could be useful in the development of
techniques for sustainable pest control and abiotic stress protection [14].

Table 1: Result of phytochemical screening of oil extract of Pentaclethra macrophylla.
Phytochemicals Test Inference
Steroids -
Terpenoids +
Cardiac glycosides +
Saponins +

Alkaloids -

Flavonoids -

Tannins -

Phlabotannins -

Volatile organics +

Anthraquinones +

The result of physicochemical and proximate analysis of the seed oil of Pentaclethra
macrophylla is as shown in Table 2. The moisture and ash content are 1.895% and 2.033%
respectively. The low moisture and ash contents showed that the oil sample may contained more
of the organic components and so less liable to spoilage by microbial contamination if properly
stored. Moisture content is a major quality factor in the preservation of some food products and
it affects food stability [15]. The relatively low moisture content is an indication that oil made
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from these seeds may have high shelf-life especially when properly packaged. The crude fibre
and peroxide values are 17.227% and 20 meq, / kg Oz respectively. The high level of crude fibre
in the seeds is probably the reason why many individuals tend to spit them out due to the
discomfort produced during chewing. However, this component provides the bulk component
which is responsible for the proper peristaltic action in the intestinal tract thereby aiding
digestion, contrary to public opinion of the seeds being a source of constipation and indigestion.
The high P.V. is an indication of occurrence of rancidity which is ether oxidative or hydrolytic
in nature. This is because the peroxide value was not determined immediately after sample
treatment. The iodine value (I.V.) was 101.235 g I, of /100 g of oil which was noted to be
higher than that of Moringa oleifera (65.90 g I» of /100 g) but fell within values documented
for olive, cotton, groundnut, and sunflower oils which ranged from 86 to 145 g I of /100 g. This
high V. for the seed oil of Pentaclethra macrophylla implied that the oil is of high nutritional
value but low oxidative stability [16, 17].

Table 2: Physicochemical and proximate analysis of the seed oil of Pentaclethra macrophylla

Parameter Test inference
Acid value 8.182

Free fatty acid 4.091

Iodine value 101.235

Ash content 2.0326 %,
Crude fibre 17.2274 %
Peroxide value 20.06
Moisture content 1.895%

4. Conclusion

The seed oil of Pentaclethra macrophylla benth popularly known as African bean are valuable
fatty acid ester essential human growth and development due to presence of salient
phytochemicals acting as secondary metabolite in the body system. Phytochemistry showed that
the oil seeds contained terpenoids, cardiac glycosides and saponin, while proximate analysis
and physicochemical parameter determination confirmed the presence of low moisture content
(1.895 %), ash (2.0326 %)), crude fibre (17.2274 %), acid value (8.182), iodine value (101.235),
peroxide value (20.06), and free fatty acid (4.091). This seed oil can be further examined for
mechanical properties in order to unveil its other application for sustainable development.

5.  Recommendation

Due to high nutritional component the proximate analysis, but low quality due to high peroxide
value, it is recommended that the P.V. of the freshly prepared seed oil of Pentaclethra
macrophylla benth should be carried out to identify the required parameter for oil quality
improvement.

Acknowledgements
The authors wish to acknowledge the financial support offered by Covenant University in
actualization of this research work for publication



International Conference on Engineering for Sustainable World IOP Publishing

Journal of Physics: Conference Series 1378 (2019) 032057 doi:10.1088/1742-6596/1378/3/032057

Reference

[].

[12]
[13]
[14]
[15]

[16]

[17]

Edeoga, H.O. and Gomina A. (2000), The medicinal values and chemical composition of
some bean seeds. J. Food Sci., 66, 288-290.

Oke, O.L. (1968). Cassava as food in Nigeria. World Rev. Nutr. Dietet., 9, 227- 237.
Elias I.G., De Fernadex D.G. and Bressani R.J. (1979). Possible effect of seed coat

polyphenolics on the nutritional quality of bean protein. J. Food Sci.. 44, 524-527.

. Craig, W.J. (1999). Health-promoting properties of common herbs. Am. J. Clin. Nutr. 70,

491S-499S.

. Bressani R., Elias L.G. and Braham, J.E. (1982). Reduction of digestibility of legume

protein by tannins. J. Plant Food. 4, 125-126.

. Oakenful, D. and Sidhu, G.S. (1989). Saponins: In Toxicants of Plant Origin. Vol 11

(Cheelcep Red). Acad. Press, New York, pp 178.

. Achinewhu S.C. (1986), Effect of fermentation on thiamine, riboflavin and niacin of oil

bean seed. J. Food Sci., 49, 1736-1737.
Ogbeba, J., Iruolaje F.O. and Dogo, B.A. (2017). Antimicrobial efficacy of Guiera

senegalensis and Prosopis africana leave extract on some bacterial pathogens. Eur. J.

Biol. Med. Sci. Res., 5(2), 27-36.
Aladekoyi G., Orungbemi, O.0., Karim, O.A. and Aladejimokun, A.O. (2017).

Comparative studies of the nutritional and phytochemical constituents of African oil
bean (Pentaclethra macrophylla benth) and African bean (Anthonotha macrophylla) for
human consumption. Chem. Res. J., 2(3), 16-21.

Owoeye, T.F., Ajani, O.0., Akinlabu, D.K. and Ayanda, O.1. (2017). Proximate
composition, structural characterization and phytochemical screening of the seed oil of
Adenanthera pavonina linn. Rasayan J. Chem., 10(3), 807-814.

Siyanbola, T.O., Akinsola, A.F., Obanla, O.R., Adebisi, A.A., Akinsiku, A.A., Olanrew
aju, [.O., Ogunniran, K.O., Taiwo. O.S., Ajanaku, K.O. and Bamgboye, O.A. (2017).
Studies on the antibacterial and anticorrosive properties of synthesized hybrid
polyurethane composites from castor seed oil. Rasayan J. Chem., 10(3), 1003-1014.
Ali, M., Odiong, I.J. and Oranusi, S, (2012). Phytochemical and Antibacterial properties
of the seed of watermelon (Citrullus lanatus). Prime J. Microbiol. Res., 2(3), 99-104.
Narasinga, R. (2003). Bioactive phytochemicals in Indian foods and their potential in
health promotion and disease prevention. Asian Pacific J. Clin. Nutr., 12(1), 9-22.
Tholl, D. (2015). Biosynthesis and biological functions of terpenoids in plants. Adv.
Biochem Eng Biotechnol., 148, 63-106.

Nielsen, S.S. (2010). Food Analysis, In: S. Suzanne, Nielsen (Ed.), (4th ed.). New York
Dordrecht Heidelberg London: Springer.

Nehdi, I. A., Sbihi, H., Tan, C. P., Zarrouk, H., Khalil, M. I. and Al-Resayes, S. I.
(2012). Characteristics, composition and thermal stability of Acacia senegal (L.) Willd.
seed oil. Ind. Crop. Product., 36(1), 54-58.

Ouilly, J.T., Bazongo, P., Bougma, A., Kabor¢, N., Lykke, A.M., Ouédraogo, A., and
Bassolé, I.H.N. (2017). Chemical composition, physicochemical characteristics, and
nutritional value of Lannea kerstingii seeds and seed oil. J. Anal. Method Chem., 2017,
6 pp. https://doi.org/10.1155/2017/2840718.




