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Abstract

The extraction of alkaloid from Garcinia Kola (bitter kola) Kola Accuminata (Oji Igbo) and
Kola Vera (Oji Hausa) were carried out using 10 % enthanoic acid and 10 % methanol to separate
the alkaloid from the residue. The alkaloid was extracted using ammonium hydroxide from the
sample results obtained on alkaloid for the sample 9.16 % Oji Igbo, 6.20 % Oji Hausa and 8.20 %
Bitter Kola. It was observed that the percentage of alkaloids was highest in Oji Igbo and the least
for Oji Hausa. The extracts all exhibited antimicrobial activity against he tested organisms. These
activities decreasing with a decrease in extract concentrations. The results suggest the usefulness of
thee nuts in the treatment or management of microbial infections without the dangers of side
effects from synthetic drugs.
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1. Introduction

Kola nut is a plant that is grown in the costal rain forest in south western and south eastern
part of Nigeria bitter Kola which is known as (Garcinia kola) is an African wonder nut (Wakeel et
al., 2004; Leke, 2015). It comes from Garcinia Kola forest which belongs to the family of clusiaceae
(Momoh Johnon, 2014; Leke, 2015).

Traditionally these nuts were chewed as a masticatory substance, to stimulate the flow of
saliva (D.O. et al., 2014). But are widely consume as snack in West and Central Africa. The kernels
of the nuts are widely traded and eaten as a stimulant (D.O. et al., 2014; Omwirhiren et al., 2016).

Medicinal plants are plants that are used to cure different types of disease e.g Garcinia Kola
(Bitter kola) (Musa et al., 2011; Eltayeb et al., 2018). It cleans the digestive system without any side
effect like abdominal problems alern when a lot of the nuts are eaten (Eleazu et al., 2012;
Rajeshwar et al., 2016; Eltayeb et al., 2016).

Medicinal plants have been identified and used throughout human history. The plant exhibits
very potent pharmacological activities such as antioxidants, antibacterial, antiviral, anti-fungal and
anti-inflammatory properties (Akinpelu, 1999; Leke, 2015). The nuts are commonly used in Nigeria
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as well as other countries for the treatments of common microbial infections (Eleazu et al., 2012;
Patil, Gaikwad, 2011; Qadir et al., 2015).

This work is mainly designed to extract alkaloids from kola nuts commonly used in Nigeria
(Garcinia Kola)

2. Material and methods

Sample collection and preparation

Sample collection

Garcinia kola (bitter kola) and vera kola (Oji Hausa) were bought at wuntin-dada, market
while Kola Accuminata (Oji Igbo) was bought at central market Bauchi in Bauchi State, Nigeria.

Sample preparation

The sample was peeled and sliced into very small sizes and dried at a room temperature for
5days to constant weight. It was then grinded into fine powder and stored in an air tight plastic
rubber container ready for extraction

Extraction method

Methanol extraction:

10g of each of the sample was poured into a conical flask and 100 cm3of methanol into the
sample and covered and vigorously shake. It was then kept for 72 hours and filtered and ready for
the analysis.

Extraction of Alkaloid

Ethanol, ammonium hydroxide and acetic acid were used. 5 g of the sample was weighed into
a 250ml beaker and 100ml of 10 % acetic in ethanol was added and covered. This was vigorously
shaken, venting the mounted pressure and allowed to partition into organic and aqueous layers for
4hours. This was filtered and the extract was concentrated on a water bath to one quarter of the
volume.

Concentrated ammonium hydroxide was added drop wise to the extract until the precipitate
was complete. The ammonium (NH;) was added to neutralize the acid (to make alkaline), the
whole solution was allowed to settle and the precipitated was collected, and washed with dilute
(NH,OH) ammonium hydroxide and the filtered residue was the alkaloid which was dried and
weighed. The organic layer was tested for alkaloid with mayers and wagner’s reagents respectively
to ensure full extraction.

Phytochemical analysis

Test for tannins

In this case 1 g of the sample powder was boiled with 5.0ml of water, filtered and used for the
test.

Test for saponins

20 ml of distilled water was added to 0.25 g of the sample powder in a test tube and boiled
gently in a hot water bath for 20 minutes. The mixture was filtered hot and allowed to cool.
The filtrate was used for the following tests.

1. Frothing test: — 5 ml of the filtrate was diluted with 20ml of distilled water and
vigorously shaken and left to stand, stable from was observed in the filtrated which indicate the
presence of saponins.

2. Emulsion test: — 2dropolive oil was added to the following solution and the content
shaken vigorously. An emulsion was formed from the frothing solution which showed the presence
of saponins

3. Fehling’s test: — 5 ml of Fehling’s solution A and B was added to 5 ml of the filtrate and
the content was heated in a water bath. A reddish precipitate which turned brick red on further
heating with added sulphuric acid which indicate the presence of saponins.

Anti-microbial activities

The agar-well diffusion method was used to determine the anti-microbial activity of the
extracts. The bacterial isolate was first grown in nutrient broth for 18hrs. 0.2ml of the log phase
culture was aseptically used to seed a molten nutrient agar which had been cooled to about 45°C,
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mixed gently and poured into steric petri dishes and allowed to set. Extract was tested at 50mg/ml
concentration this was delivered into walls (5mm in diameter) bored into surface of the already
seeded nutrient agar plates.

Standard antibiotic concentration of ciprofloxacin 25mg/l, amoxicillin 25mg/l and
fluconazole 5mg/l was assayed using the agar well diffusion techniques. The fungal isolate was
treated in a sabouroud dextrose broth before were assayed using sabouroud dextrose agar.
The bacterial plates were incubated at 37°C for 24hours, while the fungal plates were incubated at
25°C for 72hours. The zones of inhibition was measured in mm diameter and recorded.

Determination of minimum inhibitory concentration (MICs)

The ager dilution method was also used (Russell and Fur, 1977). The extract was incorporated
into molten nutrient ager at concentrations of 40,30,20,15,10,7.5 and 5.0, 2.5mg/ml aseptically,
mixed gentle in sterile petri dishes and then allowed to set. The surface of the agar plate was
allowed to dry properly before inoculating with appropriate bacterial and fungal culture previously
diluted to about 10°cfu/ml. the plate was then incubated at 37°c for up to 72hours after about
30 minutes of inoculation. The lowest concentration preventing visible growth in each
determination was taken as the maximum inhibitory concentration. The mean of the three
replicate determinations was obtained.

3. Results and discussion

Table 1. Phytochemical analysis of Garcinia kola (Bitter kola)

Metabolite Methanolic extract
Saponin +
Tannin +
Key:
+ = Present
- = Absent

Table 2. Phytochemical analysis of Kola accuminata (Oji Igbo)

Metabolite Methanolic extract
Saponin +
Tannin +
Key:
+ = Present
- = Absent

Table 3. Phytochemical analysis of Kola vera (Oji Hausa)

Metabolite Methanolic extract
Saponin +
Tannin +
Key:
+ = Present
- = Absent
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Fig. 1. Percentage Alkaloid in Kola nuts
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Fig. 2. Zone of inhibition (mm) of Garcinia Kola extract against the test organisms
at different concentrations of extract
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Fig. 3. Zone of inhibition (mm) of Vera Kola extract against the test organisms
at different concentrations of extract
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Fig. 4. Zone of inhibition (mm) of Kola acuminate extract against the test organisms
at different concentrations of extract

3. Discussion

The phytochemical screening tests on the aqueous extract of Garcinia Kola, kola vera and
kola accuminata seed showed that it had the presence of the secondary metabolites tested for
(Table 1) which is also reported other researchers (Gumgumjee, Hajar, 2012; Bekele, 2015;
Omwirhiren et al., 2016; Rajeshwar et al., 2016). Zones of inhibition of the tested organisms
showed that the three tested nuts exhibited a myriad of zone of inhibitions on the tested organisms
in response to varying degree of concentrations of the extracts (Fig. 2, 3 and 4). This expected when
the concerntrations are altered (Wakeel et al., 2004; Eleazu et al., 2012; Leke, 2015) Diethyl ether
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extract of Garcinia Kola, vera Kola and Kola acuminate seed are similarly strongly active against
Pseudomonas aeruginosa; Bacillus subtilis and klebsiella pneumonia with similar zones of
inhibition (Fig. 2, 3 and 4). The 50mg concentrations showed moderate activity against Klebsiella
pneumonia and Bacillus subtilis respectively and poor inhibitory activity against Pseudomonas
aeruginosa and Staphylococos aureus respectively.

All three concentrations of the diethyl ether extract of Garcinia Kola seed, Kola vera seed and
kola accuminata showed poor inhibitory action against candida albicans in the order, the activity of
100mg>150mg>100mg >50mg with decreasing zones of inhibition respectively (Fig. 2, 3 and 4).

References

Akinpelu, 1999 — Akinpelu, D. A. (1999). Antimicrobial activity of Vernonia amygdalina
leaves. Fitoterapia, 70(4), 432—434-. https://doi.org/10.1016/S0367-326X(99)00061-1

Bekele, 2015 — Bekele, T. (2015). Invivo Anti-Malarial Evaluation of Leaf Extract of Vernonia
amygdalina Del. (Asteraceae) against Plasmodium berghei A Thesis submitted to Addis Ababa
University, School of Graduate Studies , and Department of Biochemistry in Partial fulfillment of
the.

D.O. et al., 2014 — D.O., A, K.T., O., T.P., O., O.J., O., & I.A, A. (2014). Nutritional, Minerals
and Phytochemicals composition of Garcinia cola [Bitter cola] and Aframomum melegueta
[Alligator pepper]. Journal Of Environmental Science, Toxicology And Food Technology, 8(1), 8
6-91.

Eleazu et al., 2012 — Eleazu, C. O., Awa, K. C., & Chukwuma, E. (2012). Comparative study of
the phytochemical composition of the leaves of five Nigerian medicinal plants. E3 Journal of
Biotechnology and Pharmaceutical Research, 3(2), 42—46.

Eltayeb et al., 2016 — Eltayeb, I. M., Abdel, H., Ali, R., & Muddather, A. K. (2016). Madurella
mycetomatis Susceptibility to Anogeissus leiocarpus Stem Bark Extracts. American Journal of
Research Communication, 4(3), 68—86.

Eltayeb et al.,, 2017 — Eltayeb, I. M., Abdel, H., Ali, R., & Muddather, A. K. (2017).
Antioxidant Activity and Cytotoxic Studies of Anogeissus leiocarpous Root, Leaf and Stem.
American Journal of Research Communication, 4(3), 52—67.

Gumgumjee, Hajar, 2012 — Gumgumjee, N. M., & Hajar, A. S. (2012). Antimicrobial efficacy
of Casuarina equisetifolia extracts against some pathogenic microorganisms. Journal of Medicinal
Plants Research, 6(47), 5819—5825. https://doi.org/10.5897/JMPR12.741

Leke, 2015 — Leke, O. (2015). Medical plants and natural products chemistry in Achebe’s
fall apart”: The metaphor of kola. International Journal of Arts and Humanities, 3(3), 70—76.

Momoh Johnon, 2014 — Momoh Johnon, A. S. M. and G. K. (2014). sjbt-194. Science Journal
of Biotechnology, 1(1), 1-7.

Musa et al., 2011 — Musa, M. S., Abdelrasool, F. E., Elsheikh, E. A., Ahmed, L. A. M. N.,
Mahmoud, A. L. E., & Yagi, S. M. (2011). Ethnobotanical study of medicinal plants in the Blue Nile
State, South-eastern Sudan. Journal of Medicinal Plants Research, 5(17), 4287—4297.

Omwirhiren et al., 2016 — Omuwirhiren, E. M., James, S. A., & Abass, A. O. (2016). Saudi
Journal of Medical and Pharmaceutical Sciences The Phytochemical Properties and Antimicrobial
Potentials of Aqueous and Methanolic seed Extract of Cola nitida (Vent.) and Cola acuminata
(Beauvoir) grown in South West, Nigeria. Saudi Journal of Nedical and Pharmaceutical Sciences,
354—363. https://doi.org/10.21276/sjmps.2016.2.12.6

Patil, Gaikwad, 2011 — Patil, U. H., & Gaikwad, D. K. (2011). Ethno-pharmacological Review
of a Herbal Drug : Anogeissus latifolia. International Journal of Pharma Sciences and Research,
2(1), 41-43.

Qadir et al., 2015 — Qadir, U., Paul, V. I., & Ganesh, P. (2015). Preliminary phytochemical
screening and in vitro antibacterial activity of Anamirta cocculus (Linn.) seeds. Journal of King
Saud University - Science, 27(2), 97—104. https://doi.org/10.1016/j.jksus.2014.04.004

Rajeshwar et al., 2016 — Rajeshwar, Y., Sreekanth, T., Kahsay, G., Hussen, D. A., & Eticha,
T. (2016). Hepatoprotective activity of Anogeissus latifolia bark in ethanol intoxicated rats. The
American Journal of  Science and Medical Research, 1(2), 198—201.
https://doi.org/10.17812/ajsmr1210.Published

Wakeel et al., 2004 — Wakeel, O. K., Aziba, P. 1., Ashorobi, R. B., Aderibigbe, A., & Awe, E. O.
(2004). Neuropharmacological Activities of Ficus Platyphylla Stem Bark in Mice, 7, 75—78.

13

things

65




