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ABSTRACT
Tetrapleura tetraptera, also known commonly as Prekese or Aidan fruit in Ghana and Nigeria, 
respectively, is noted for its use in herbal preparations. The fruit in particular is employed as 
an ingredient in traditional medicine and as a spice across West-Africa. The seed, which forms 
part of the fruit, is discarded together with the spent fruit. This study aimed to evaluate the 
phytochemical composition as well as the biological activity of the hexane and ethanol extracts 
of the prekese seed. Our investigation revealed that the extracts contained valuable secondary 
metabolites such as alkaloids, flavonoids, tannins, saponins, and glycosides. All extracts 
exhibited mild to good levels of antimicrobial activity against the tested microorganisms. 
The ethanol extract had a better biological activity compared to the hexane extract. The 
biological activities of both the hexane and ethanol extracts were lower compared to those of 
ciprofloxacin and ketoconazole.
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In Ghana and across the West-Africa 
subregion, Tetrapleura tetraptera (Prekese) 
is found in most of these registered herbal 
medicines. Tetrapleura tetraptera (Prekese) is 
a perennial plant with dark green leaves and 
thick, woody base and spreading branches. 
The plant has a wide natural distribution over 
a large part of tropical Africa, especially in 
the rain forest belt of West, Central, and East 
Africa. The fruit consists of a fleshy pulp with 
some small, brownish - black seeds. The fruits 
are green when tender and dark red-brown 
when fully ripe. The fruits are about 22 cm 
– 27 cm long, pods 4 – 5 cm wide, and have 
four longitudinal wing-like rather fleshy ridges 
about 2 cm wide of which two are hard and 
woody (Aladesanmi, 2006).

Introduction
Traditional medicine continues to be a major 
part of the health delivery system in Ghana 
(Barimah, 2016; Agyei-baffour et al., 2017; 
Boadu & Asase, 2017). In 2005, the National 
Health Policy was amended to pave way 
for the integration of herbal medicine into 
mainstream healthcare (Ministry of Health, 
2005). Consequently, in 2012, herbal medicine 
practice was formally integrated into the 
main healthcare delivery system in Ghana 
with a pilot of about 18 government facilities 
nationwide (Asare, 2015). Herbal medicine 
registration in Ghana is conducted by the Food 
and Drugs Authority (FDA) of Ghana for the 
treatment of different diseases (FDA, 2013). In 
all these approved herbal medicines, various 
plant parts are reported as the major ingredient.
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The utilisation of prekese leaves, 
fruit, and stem bark in traditional medicine 
does not end at the commercial production 
of herbal medicine. Not only that but also the 
Prekese fruit is used in various households as 
a spice (Abugri & Pritchet, 2012). Prekese 
has been utilised in traditional medicine for 
the treatment of several illnesses. The fruit 
has been found to possess antimicrobial, 
molluscidal, insecticidal, antiproliferative, 
anticancer, anticonvulsant activities (Aikins et 
al., 2021; Adusei et al., 2021; Saliu et al., 2021; 
Lin et al., 2019; Mbaveng et al., 2021). The 
chemical composition and biological activity 
of the prekese fruit has also been investigated 
(Aladesanmi, 2006; Abugri & Pritchet, 2012).
However, the seed of the fruit has received 
minimum attention. At the Council for 
Scientific and Industrial Research - Forestry 
Research Institute of Ghana (CSIR-FORIG), 
the prekese fruit is processed into a food 
supplement called the Prekese Syrup. Large 
quantities of the Prekese fruit waste are 
generated after processing. This waste 
includes the Prekese seeds. The seeds of 
Prekese are believed to be utilised by the rural 
folk for the treatment of poultry diseases. The 
seeds are thought to possess some biological 
activity. Korang et al., in 2019 reported the 
effectiveness of the ethanol extract of Prekese 
seed as a fungus agent. Aside the extracts from 
the fruit pulp, some antimicrobial activity of 
the Prekese fruit can be speculated to be as a 
result of the phytochemicals in the seed extract 
rather than from the fruit extract. This is 
because most investigations on the biological 
activity of the fruit failed to separate the seed 
extract from the fruit extract. This makes the 
study very interesting since this will be the 
first time the antimicrobial activity of the seed 
extract alone has been investigated separately. 

Experimental 

Sample collection
The Prekese seed hexane extract (PSHE) and 
Prekese seed ethanol extract (PSEE) were 
extracted from prekese seeds obtained from 
National Tree Seed Centre (NTSC). 
The extraction of PSHE and PSEE was 
performed using hexane and ethanol 
successively on the same sample. This process 
is to make sure the PSHE contains mainly 
nonpolar extractives while the PSEE contains 
mostly polar extracts.

Phytochemical screening
The phytochemical screening of the extracts 
was done using the standard procedure 
as described by Edeoga et al. (2005) and 
(Sofowora, 1992).

Minimum Inhibitory Concentration (MIC) 
determination
The Minimum Inhibitory Concentration 
(MIC) values of the extracts positive control, 
Ciprofloxacin, and Ketoconazole against 
bacterial and fungal isolates were determined. 
The broth dilution method was used to analyse 
the Minimum Inhibitory Concentration (MIC) 
of the extracts in 96 – well plates. Two-fold 
dilutions of 200 mg/mL to 1.5625 mg/mL 
concentrations were prepared with sterile 
double strength nutrient broth. One hundred 
and ninety microlitres (190 µL) of the diluted 
extract concentrations were dispensed into 
plates. The standard drugs, ciprofloxacin and 
ketoconazole were prepared in the same way 
as the extracts from 10 µg/mL to 0.078125 
µg/mL and 1000 µg/mL to 7.5625 µg/mL 
respectively. Twenty microlitres (20 µL) 
suspensions of 0.5 McFarland standard test 
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microbes were distributed in each well to make 
a final volume of 200 µL. The plates were 
cultured in an incubator at 37ᴼC for 24 hours, 
after which 20 μL of 1.25 mg/mL tetrazolium 
bromide solution was added. Wells that 
developed purple colour after addition of MTT 
indicated the growth of test microbes and those 
that retained colour yellow was an indication 
of the inhibitory activity of the extract against 
the test microbes (Andrews, 2001).

Results and discussion
The results of the qualitative phytochemical 
tests are shown in Table 1. Most of the 
phytochemicals were present in low quantities. 
Sterols and coumarins were not detected in all 
extracts. Glycoside was the only phytochemical 
present in all extracts. Aside glucosides, the 
phytochemicals detected in PSEE were tannins 
and flavonoids and in PSHE were alkaloids 
and saponins. The presence of alkaloids and 
saponins in PSHE but absent in PSEE indicated 
the solubility of these secondary metabolites in 
hexane. However, the tannins and flavonoids 
present in the PSEE were not readily soluble 
in hexane. Igwe and Akabuike, 2016, reported 
the presence of flavonoids, alkaloids, tannins, 
saponins, and phenols in prekese extracts.

TABLE 1
Phytochemical screening results

Test Compounds PSEE PSHE
Alkaloids - - - +
Tannins - + - -
Glycosides - + - +
Saponins - - - +

Flavonoid - + - -

Coumarins - - - -
Sterols - - - -

Key: Absence (- -), Low present (-+), Present 
(+ +)

The phytochemicals detected in the extracts 
were alkaloids, flavonoids, tannins, saponins, 
coumarins, and glycosides and they possess 
medicinal properties. The biological activities 
of the plant extracts were attributed to the 
occurrence of these natural compounds (Ojo et 
al., 2012).  Flavonoids are natural substances 
with variable polyphenolic structure and 
have been reported to possess antiallergic, 
antioxidant, and anticancer properties (Panche 
et al., 2016). Alkaloids are an assembly of 
naturally occurring chemical compound 
composites which typically comprise of basic 
nitrogen atoms (Manske & Holmes, 2014) 
with pharmacological properties such as 
hypotensive, anticonvulsant, anti-protozoal, 
antimicrobial and antimalarial activities (Dey 
& Bhakta, 2012; Karuna et al., 2018a; Kundu 
et al., 2019; Gorain et al., 2014). Tannins 
are important natural bioactive compounds 
found in different forms. They are reported to 
possess antitumor, antiviral, and antibacterial 
activities (Das et al., 2020). Saponins possess 
antioxidant, anticancer, anti-inflammatory, 
hyperglycaemic, and antifungal properties 
(Dong et al., 2020). The secondary metabolites 
will confer on these extracts some biological 
activity.

The extracts were tested against 10 
bacteria and 1 fungus. The activities of the 
extracts are reported in Tables 2 and 3. The 
extracts showed some biological activity 
towards the test organisms. These observations 
against both gram-positive and gram – 
negative organisms indicated the broad-
spectrum activities of these plant extracts. The 
concentration of the extracts was varied from 
1.56 mg/ml to 200 mg/ml. The MIC, which 
is the lowest concentration of a chemical, 
usually a drug, prevents visible growth of a 
bacterium or bacteria was measured. The MIC 
varies for each extract against a particular 
microorganism.
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TABLE 2
Minimum Inhibitory Concentration (g/ml) of Prekese Seed Hexane (PSHE).

Test organisms Concentrations (mg/ml)
200 100 50 25 12.5 6.25 3.13 1.56

E. coli - - - - - - + +
K. pneumoniae - - - - + + + +
B. subtilis - - - - - + + +
E. faecalis - - - - + + + +
P. aeruginosa - - - - - + + +
P. mirabilis - - - - + + + +
S. typhi - - - + + + + +
S. aureus - - - - - + + +
MRSA - - - + + + + +
S. pyogene - - - + + + + +
C. albicans - - - - + + + +
Key: - Means no growth, + Means growth

TABLE 3
Minimum Inhibitory Concentration (g/ml) of Prekese Seed Ethanol (PSEE)

Test organisms Concentrations (mg/ml)

200 100 50 25 12.5 6.25 3.13 1.56
E. coli - - - - - + + +
K. pneumoniae - - - - - + + +
B. subtilis - - - - + + + +
E. faecalis - - - - - - - +
P. aeruginosa - - - - - + + +
P. mirabilis - - - - - + + +
S. typhi - - - - - - + +
S. aureus - - - - - + + +
MRSA - - - + + + + +
S. pyogene - - - - + + + +
C. albicans - - - - - - + +
Key: - Means no growth, + Means growth

TABLE 4
Minimum Inhibitory Concentration (MIC) of Ciprofloxacin against the test organisms

Test organisms Concentrations (µg/ml)
10 5 2.5 1.25 0.625 0.3125 0.156 0.0781

E. coli - - - + + + + +
K. pneumoniae - - + + + + + +
B. subtilis - - - + + + + +
E. faecalis - - + + + + + +
P. aeruginosa - - + + + + + +
P. mirabilis - - - + + + + +
S. typhi - - + + + + + +
S. aureus - - - + + + + +
MRSA - - + + + + + +
S. pyogene - - - + + + + +
Key: - Means no growth, + Means growth
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TABLE 5
Minimum Inhibitory Concentration (MIC) of Ketoconazole against C. albicans

Test organisms Concentrations (µg/ml)
1000 500 250 1.25 0.63 0.31 0.16 0.08

C. albicans - - - + + + + +

Key: - Means no growth, + Means growth

It was observed that the activity of the extracts 
increased with increasing concentration, 
which was consistent with expectation. The 
antimicrobial activity of the most effective 
antibacteria agents increases linearly with 
concentration. This implied that the higher the 
concentration of the extract, the greater the 
zone of inhibition.

The bioactivities of the extracts were 
compared with the activity of a known 
antibiotic and antifungal drug as standards. 
The MIC’s of the standards Ciprofloxacin and 
Ketoconazole were reported in Tables 4 and 
5, respectively. The MIC of the three extracts 
were very high compared to the standards. This 
indicated that the effectiveness of the extracts 
was very low compared to the standards.

The comparison of the two (2) extracts 
is essential to determine which solvent to 
utilize for subsequent investigation. Generally, 
for each microorganism, the PSEE was very 
effective compared to the PSHE. It was only 
the B. subtilis that the activity of PSHE was 
better than PSEE. This might be due to the 
mode of attack or receptors on the bacteria. 

Fig 1: Comparison of MIC of the two extracts

Conclusion
Five phytochemicals (alkaloids, flavonoids, 
tannins, saponins, and glycosides) were 
detected in the prekese seed extracts. The 
extracts exhibited a mild to good level of 
antimicrobial activity against the tested 
microorganisms. The ethanol extract was 
very effective compared to the hexane extract. 
The extract activity was lower compared to 
ciprofloxacin and ketoconazole. However, 
in traditional medicine the extracts can be 
essential due to the high dosage administered. 

References
Abugri, D. A. & Pritchett, G. (2013) Determination 

of Chlorophylls, Carotenoids, and Fatty Acid 
Profiles of Tetrapleura tetraptera Seeds and 
their Health Implication, Journal of Herbs, 
Spices & Medicinal Plants 19 (4), 391 - 400, 
doi: 10.1080/10496475.2013.816649.

Adusei, S., Otchere, J. K., Oteng, P., Mensah, R. 
Q. & Tei-Mensah, E. (2019).Phytochemical 
analysis, antioxidant and metal chelating ca-
pacity of Tetrapleura tetraptera. Heliyon, 5 
(11), 02762. 

Agyei-Baffour, P., Kudolo, A., Quansah, D. Y. &  
Boateng, D (2017) Integrating herbal med-
icine into mainstream healthcare in Ghana: 
clients’ acceptability, perceptions and dis-
closure of use. BMC Complement Altern Med 
17, 513. doi.org/10.1186/s12906-017-2025 4. 

Aikins, A. R., Birikorang, P. A., Chama, M., Dot-
se, E., Anning, A. & Appiah-Opong, R., 
(2021) Antiproliferative Activities of Meth-
anolic Extract and Fractions of Tetrapleura-



GHANA JOURNAL OF SCIENCEVOL. 64 39

tetraptera Fruit", Evidence-Based Comple-
mentary and Alternative Medicine 11.doi.
org/10.1155/2021/4051555

Aladesanimi, A. J. (2006) Tetrapleura tetraptera: 
molluscicidal activity and chemical constitu-
ents. African journal of traditional, comple-
mentary, and alternative medicines 491, 2 3 -
36.

Andrews, J. M. (2001) Determination of minimum 
inhibitory concentrations, Journal of Antimi-
crobial Chemotherapy 48 (1), 5 - 16. 

Asare, B. E. (2015) Developments made in herb-
al medicine practice in Ghana. Modern 
Ghana.; Available from: https://www.
modernghana.com/news/594410/develop-
ments-made-in herbal-medicine-prac-
tice-in-ghana.html.

 
Barimah, K. B. (2016) Traditional healers in Ghana: 

So near to the people, yet so far away from 
basic health care system. TANG (HUMAN-
ITAS MEDICINE) 6 (2), 9.1 - 9.6. doi.
org/10.5667/TANG.2016.0004.

Boadu, A. A. & Asase, A. (2017) Documentation of 
Herbal Medicines Used for the Treatment and 
Management of Human Diseases by Some 
Communities in Southern Ghana, Evidence 
Based Complementary and Alternative Medi-
cine, 1 – 12. doi.org/10.1155/2017/3043061

Das, A., Islam, M. N., Faruk, M.o., Ashaduzzaman, 
M. & Dungani, R. (2020) Review on tannins: 
Extraction processes, applications and possi-
bilities. South African Journal of Botany 135, 
58 - 70, 10.1016/j.sajb.2020.08.008. 

Dey, P. & Bhakta, T. (2012) Evaluation of in vitro 
anticoagulant activity of Molineria recurpa-
ta leaf extract. J. Nat. Prod. Plant Resour 2, 
685 – 688.

Dong, S., Yang, X., Zhao, L., Zhang, F., Hou, Z. 
& Xue, P. (2020) Antibacterial activity and 
mechanism of action saponins from Chenop-
odium quinoa Willd husks against foodborne 

pathogenic bacteria. Industrial Crops and 
Products 149, 112350. 

Edeoga, H. O., Okwu D., E. & Mbaebie B. O. (2005) 
Phytochemical constituents of some 
Nigerian medicinal plants. Africa Journal of 
Biotechnology 4, 685 - 688.

FOOD AND DRUG ATHUORITY (2013) Guideline 
for registration of Herbal medicinal Products 
in Ghana. FDA/HMD/GL-HB/2012/01. 

Gorain, B., Choudhury, H., Kundu A., Sarkar, L., 
Karmakar, S., Jaisankar, P.  & Pal, T. K. 
(2014) Nanoemulsion strategy for olmesar-
tan medoxomil improves oral absorption and 
extended antihypertensive activity in hyper-
tensive rats. Colloids Surf. B:Biointerfaces 
115, 286–294. 

Igwe, O. U. & Akabuike, H. C. (2016) Free radical 
scavenging activity, phytochemistry andanti-
microbial properties of Tetrapleura tetrapte-
ra Seeds. International Research Journal of 
Chemistry and Chemical Sciences 3 (2), 037 
- 042. 

Karuna, D., Dey, P., Das, S., Kundu, A. & Bhakta, 
T. (2018) In vitro antioxidant activities of root 
extract of Asparagus racemosus Linn. J. Tra-
dit. Complement. Med. 8, 60 – 65. 

Korang, J., Pentsil, S., Adomako, J. (2017) Natural 
fungicide from Prekese; PACN C o n g r e s s : 
Sustainable Agriculture 30.

Kundu, A., Dey, P., Sarkar, P., Karmakar, S., Tae, 
I. H., Kim, K. S., Park, J. H., Lee S. H., Lee 
B.m., Renthlei L., Puia, Z. & Kim, H. S. 
(2019) Protective effects of Croton hookerion 
streptozotocin-induced diabetic nephropathy. 
Food Chem. Toxicol 7, 110873. 

Lin, L., Agyemang, K., Abdel‐Samie, M. A. S. & 
Cui, H. (2019) Antibacterial mechanismof 
Tetrapleura tetraptera extract against Escher-
ichia coli and Staphylococcus aureus and its 
application in pork. Journal of Food Safety 39 
(6), 12693. 



GHANA JOURNAL OF SCIENCE VOL. 6440

Manske, R. H. F. & Holmes, H. L. (2014) The Alka-
loids: Chemistry and Physiology.

Mbaveng, A. T., Chi, G. F., Bonsou, I. N., Ombito, J. 
O., Yeboah, S. O., Kuete, V. & E f f e rt h , T. 
(2021). Cytotoxic phytochemicals from the 
crude extract of Tetrapleura tetraptera fruits 
towards multi-factorial drug resistant cancer 
cells. Journal of Ethnopharmacology 267, 
113632. 

MINISTRY OF HEALTH (2005) Policy guidelines 
on Traditional Medicine Development [Inter-
net]. Accra; Available from: http://www.moh.
gov.gh/wp content/uploads/2016/02/TRADI-
TIONAL-MEDICINE-POLICY.pdf. 

Ojo, O. O., Ayayi, S. S. & Owolabi, L. O. (2012) Phy-
tochemical screening, anti-nutrient composi-
tion, proximate analyses and the antimicrobial 
activities of the aquesous and organic extracts 

of bark of Rauvolfia vomitoria and leaves of 
Peperomia pellucida. International Research 
Journal of Biochemistry and Bioinformatics 
296, 127-134.

Panche, A. N., Diwan, A. D. & Chnadra, S. R. (2016) 
Flavonoids: an overview. Journal of n u -
tritional science 5, 47. 10.1017/jns.2016.41

Saliu, I. O., Amoo, Z. A., Khan, M. F., Olaleye, M. 
T., Rema, V. & Akinmoladun, A. C. (2021) 
Abatement of neurobehavioral and neuro-
chemical dysfunctions in cerebral ischemia/
reperfusion injury by Tetrapleura tetraptera 
fruit extract. Journal of Ethnopharmacology 
264, 113284.

Sofowara, A. (1993) Medicinal plants and tradition-
al medicine in Africa. Spectrun Books Ltd, 
Ibadan, Nigeria, 289. 

Received 29 Jun 22; revised 15 Jun 23.


