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Abstract Six out of forty plants attested to be utilized in antimalarial in South West Nigeria by herbal traders and 

native doctors were collected. The plants are Sphenocentrum jollyanum, Spathodea campanulata, Kigelia africana, 

Harungana madagascariensis, Ficus exasperata and Antiaris africana. Their methanol extracts were obtained by 

cold extraction. Extracts were subjected to phytochemical tests using standard methods. Minimum inhibition 

concentration (MIC) were determined against five microbes [Bacillus subtilis, Bacillus cereus, Proteus mirabilis, 

Salmonella typhi and Candida albicans]; to assess antibacterial and antifungal activities of each extract. All the 

eighteen extracts contain saponins, almost all have reducing sugars. Five of the plants contain alkaloids and resins. 

Flavonoids and phenols were moderately present in the extracts. Phlobatannins and anthraquinones were not 

abundant in the plant extracts. Antibacterial activities of the extracts are more pronounced than their antifungal 

potentials. 
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Introduction 

In a recent survey carried out on plants used by herbal traders and native doctors in antimalarial therapies in south-

west Nigeria [1], forty plants were identified. Six out of these plants were found to be interesting from literature. 

The six indigenous medicinal plants are Sphenocentrum jollyanum Pierre (Menispermaceae), Spathodea 

campanulata Pal Beauv. (Bignoniaceae), Kigelia africana (Lam.) Benth. (Bignoniaceae), Harungana 

madagascariensis Lam. ex Poir (Hypericaceae), Ficus exasperata Vahl. (Moraceae) and Antiaris africana Engl. 

(Moraceae). Their indigenous and common names are respectively ‘akerejupon, African tulip, African sausage tree, 

Dragon’s blood tree, forest sandpaper fig and false iroko [2-6]. They play prominent roles in ethno-medicine for 

general medicinal purposes; they are also utilized as spices, food, and industrial raw materials. Their ethno-

medicinal uses include anti-diabetic, hepato-protective, antioxidant, molluscicidal, antimalarial, antimicrobial, anti-

inflammatory, anthelmintic, antiviral, anti-cholinesterase, anti-hyperglycaemic, anti-arthritic/ homeopathic, 

anticancer/antitumor and hypotensive activities. They have been used as bio-insecticide and acid corrosion 

inhibitors, in building and furniture making [5-9].  

Sphenocentrum jollyanum have been reported to be potentially safe for oral consumption as well as in the control of 

blood glucose and total cholesterol levels, along with its toxicity tests [10-15]. Sphenocentrum jollyanum, Spathodea 

campanulata, Kigelia africana, and Ficus exasperata were reported to possess antioxidant activities [8, 10-20].  Five 

of the plants: Sphenocentrum jollyanum, Spathodea campanulata, Kigelia africana, Ficus exasperata and Antiaris 
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africana were active as antimicrobials [21-28]; while Sphenocentrum jollyanum, Spathodea campanulata, Kigelia 

africana, and Ficus exasperata possessed anti-inflammatory activities [20, 29, 30].  

Some compounds have been reported to be isolated from different parts of the plants, along with the evaluation of 

their bioactivities. Columbin, isocolumbin and fibleucin were three furanoditerpenes isolated from fruits of 

Sphenocentrum jollyanum, these compounds were claimed to be responsible for its anti-inflammatory activity [31].  

Other compounds reported from different parts of S. campanulata, include spathodic acid, ursolic acid, tomentosolic 

acid and pectic substances from the stem bark [32]. Leaves contain spathodol, caffeic acid, other phenolic acids and 

flavonoids, while fruits have polyphenols, tannins, saponins and glucosides. The flowers contain anthocyanins while 

its floral nectar contains a complex mixture of triterpenoids and steroids [32-39]. Naphthaquinones, iridoids, fatty 

acids, norviburtinal, sterols, lignans, terpenoid, and flavonoids were some of the constituents found in Kigelia 

africana [8]. The major constituents of root essential oil of S. jollyanum were α-eudesmol, α-pinene, 

isocaryophyllene, 1,8-cineole and β-pinene [15].  

Leaf and stem essential oils of Harungana madagascariensis Lam. ex Poir, were reported to contain sixty-four 

compounds, dominated by α-farnesene, α- and β-caryophyllenes [40]. Other important phytochemicals have been 

isolated and reported from Harungana madagascariensis, such include harunganin and its derivatives, anthranoids 

like harongin, anthrone, harunganol B, kenganthranol A and 1,7-dihydroxyxanthone [41, 42].  

Asekun et al., 2006, reported leaf and flower essential oils of Kigelia africana [43].  

Triterpenoids and betaines were isolated from the latex and bark of Antiaris africana [44]. GC and GC-MS analyses 

revealed the presence of eucalyptol, isomenthol, linalool and other interesting C10 and C15 terpenoids in leaf, stem-

bark and root essential oils of Antiaris africana [45]. Xanthone, triterpenes and gamma lactone were the compounds 

reported in the stem bark of Antiaris africana [46]. 

The six plants being reported here are widely utilized in etnomedicine, but are yet to be fully assessed scientifically. 

This study is on the phytochemicals and antimicrobial activities of eighteen extracts from different parts of these six 

plants. Our data will unravel some information on each plant for better applications. This study has not been earlier 

reported in literature. 
 

Materials and Methods 

Plant Collection and Identification 

Plants samples of S. jollyanum, S. campanulata, K. africana, H. madagascariensis, F. exasperata and A. Africana 

were collected from Ijebu and Ago-Iwoye, Ogun state, Nigeria. They were identified and authenticated at the 

Herbarium, Department of Botany, University of Ibadan where voucher specimens were deposited, with numbers 

UIH-22643; UIH-22493; UIH – 22455.  
 

Preparation and Extraction  

Plant samples [500 g to 1 Kg] were cut into small pieces, air-dried and ground to a fine powder. These were 

extracted using methanol. Each solvent extract was concentrated by rotary evaporator at 40 
o
C to give the respective 

crude extracts.   
 

Phytochemical analysis of extracts 

The eighteen plant extracts were subjected to phytochemical screening to determine the presence of the following 

secondary metabolites, Phlobatannins, tannins, saponins, reducing sugars, alkaloids, resins, terpenoids, steroids, 

flavonoids, phenols and anthraquinones, using standard methods [47 - 48].  
 

Determination of Antimicrobial Activity 

Microorganisms used were standard strains of two gram positive bacteria: Bacillus subtilis (ATCC 14579) and 

Bacillus cereus (ATCC 33923); two gram negative: Proteus mirabilis (ATCC 21784) and Salmonella typhi (ATCC 

25179) and a fungus: Candida albicans (NCTC 227). These were obtained from Centre for Drug Research Institute 

(CDRI) Lucknow, India. Standard microbial cultures were prepared by sub-culturing a loopful of each microbe into 

sterile nutrient broth and incubated for 24 h at 37 
o
C for the bacteria and 48 h for the fungus. The suspensions were 

adjusted to a turbidity of 10
5
 colony forming unit (cfu/mL).  
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Minimum inhibitory concentrations (MICs) were determined using the tube dilution methods. Nutrient broth (2 mL) 

was dispensed into each of the twelve (12) test tubes followed by an addition of the extract (1 mL) in the first tube. 

From the resulting mixtures, 0.5 mL of the solution was removed to make serial dilution to the nineth tube excluding 

the neutral, negative and positive controls. Thereafter, 0.2 mL of each organism was added into the test tubes. 

Gentamicin (0.3 mL) and Ethylacetate/water, 1:1, were used as the positive and negative controls respectively. The 

nutrient broth with organisms only was used as the neutral control. Lowest concentration that showed no growth was 

the MIC after 24 h incubation at 37 
o
C.  

 

Results and Discussion 

Phytochemical screening  

Methanol extracts of the leaf, stem and bark of S. jollyanum showed presence of saponins, terpenoids, alkaloids, 

reducing sugars and cardiac glycoside. Resins occurred only in the leaf and bark extracts while flavonoids were 

found in the stem and bark extracts. Phlobatannin is not in S. jollyanum extracts.  

The three extracts of S. capanulata have saponins, flavonoids and phenols. Extracts of leaves and roots have steroids 

and terpenoids and those of leaves and stems possessed cardiac glycoside in addition to the other secondary 

metabolites. Alkaloids, anthraquinones and phlobatannins were not in the extracts of S. capanulata.  

Leaf, bark and fruit methanol extracts of K. africana gave positive results during screening for tannins, saponins, 

alkaloids, flavonoids, reducing sugars, phenols and cardiac glycosides. Terpenoids were observed only in fruit and 

bark extracts and phlobatannins in leaf and bark extracts (Table 1). 

Tannins, saponins, alkaloids, reducing sugar, resin and phenol were in the three methanol extracts of H. 

madagascariensis while anthraquinones and steroids were not detected. Terpenoids were observed in leaf and stem 

extracts, cardiac glycosides in stem extract and phlobatannins in bark extract. F. exasperata extracts contain 

saponins, terpenoids, alkaloids, flavonoids, reducing sugars and resins. They do not have phlobatannins, steroids and 

anthraquinones. Leaf and root extracts; leaf and bark extracts; bark and root extracts possess tannins, phenols and 

cardiac glycosides respectively. 

Table 1: Phytochemical Screening of Methanol Extracts of the Six Plants 

 S/N Ext Tan Phl Sap Ste Ter Alk Fla Red Res Car Phe Ant 

Mt

d1 

Mt

d2 

Mtd

1 

Mt

d2 

1 ScL √ X √ √ √ X X √ X √ √ √ √ X 

2 ScS X X √ X X X X √ √ √ X X √ X 

3 ScR X X √ √ √ X X √ √ √ X X √ X 

4 FeL √ X √ X √ √ X √ √ √ X X √ X 

5 FeB X X √ X √ √ X √ √ √ √ X √ X 

6 FeR √ X √ X √ √ X √ √ √ √ X X X 

7 HmL √ X √ X X √ X X √ √ X X √ X 

8 HmB √ √ √ X √ √ X X √ √ X X √ X 

9 HmS √ X √ X √ √ √ √ √ √ √ X √ X 

10 KaL √ X √ √ X √ X √ √ √ X √ √ X 

11 KaB √ √ √ √ √ √ X √ √ X √ X √ X 

12 KaF √ X √ X √ √ X √ √ √ √ X √ X 

13 AaL X X √ √ √ √ √ X √ X √ √ X X 

14 AaB √ X √ √ X √ √ X √ X √ √ √ √ 

15 AaR √ X √ X √ √ √ √ √ X √ X √ √ 

16 SjL X X √ √ √ √ X X √ √ √ √ X X 

17 SjB √ X √ X √ √ √ √ √ √ √ X √ X 

18 SjS X X √ X √ √ X √ √ X √ √ X √ 



Moronkola DO et al                                                                        The Pharmaceutical and Chemical Journal, 2018, 5(2):52-61 

 

          The Pharmaceutical and Chemical Journal 

55 

 

Keys: √ - Present; Absent – X; ScL (S) (R) -  Spathodea campanulata Leaves (Stems) (Roots); FeL (B) (R) Ficus 

exasperata Leaves (Barks) (Roots);  HmL (B) (S)- Harungana madagascariensis Leaves (Barks) (Stems); KaL (B) 

(S) - Kigelia Africana Leaves (Barks) (Fruits); AaL (B) (R)- Antiaris africana Leaves (Barks) (Roots) SjL (B) (S) - 

Sphenocentrum jollyanum Leaves (Barks) (Stems); Ext - Extracts; Tan - Tannins; Phl – Phlobatannins; Sap – 

Saponins; Ste-Steroids Ter - Terpenoids Alk – Alkaloids; Fla – Flavonoids; Red - Reducing sugars; Res – Resins; 

Car – Cardiac glycoside; Phe – Phenol; Ant - Anthraquinones 

 

A. africana extracts of leaf, bark and root have saponins, alkaloids, flavonoids and cardiac glycoside. Although, bark 

and root extracts revealed more groups of  metabolites like tannins, anthraquinones and phenols; extracts of leaves 

and roots indicated presence of terpenoids; and steroids were observed in leaf and bark extracts only (Table 1).  

 

Minimum Inhibitory Concentration (MIC) 

Minimum inhibitory concentration (MIC) is the lowest concentration of an antimicrobial drug that will inhibit the 

visible growth of microorganism after overnight incubation [49]. A lower MIC value indicates that less drug is 

required for inhibiting growth of the organism; therefore, drugs with lower MIC scores are more effective 

antimicrobial agents. 

Out of the eighteen extracts, leaf, bark and stem extracts of H. madagascariensis were strongly active by exhibiting 

the least MICs at 16 μg/mL, 400 μg/mL and 400 μg/mL respectively against B. subtilis. The bark and stem extracts 

were also the most active against P. mirabilis, displaying the lowest MIC at 80 μg/mL compared with other extracts. 

The three extracts of A. africana, two extracts of K. africana and two extracts of S. jollyanum were most active 

against B. cereus, and showed MIC at 2,000 μg/mL. Leaf and root extracts of S. campanulata were the most active 

against S. typhi by exhibiting the lowest MIC at 400 μg/mL. More so, its leaf extract was the only extract, out of the 

eighteen, that stopped the growth of C. albicans at MIC of 400 μg/mL (Tables 2a & 2b) 

Table 2a: Minimum Inhibitory Concentration of Extracts of S. campanulata, F. exasperata and H. 

madagascariensis 

Extracts Organisms                    Concentration of extracts in  μg/mL  

  10000 2000 400 80 16 3.2 0.64 0.128 0.0256 

ScL B. cereus - + + + + + + + + 

 B. subtilis - - + + + + + + + 

 P. mirabilis - + + + + + + + + 

 S. tyhii - - - + + + + + + 

 C. albicans - - - + + + + + + 

ScS B. cereus + + + + + + + + + 

 B. subtilis - - + + + + + + + 

 P. mirabilis - - + + + + + + + 

 S. tyhii - - + + + + + + + 

 C. albicans - - + + + + + + + 

ScR B. cereus - - + + + + + + + 

 B. subtilis - - + + + + + + + 

 P. mirabilis - - - + + + + + + 

 S. tyhii - - - + + + + + + 

 C. albicans - - + + + + + + + 

FeL B. cereus - + + + + + + + + 

 B. subtilis - + + + + + + + + 

 P. mirabilis + + + + + + + + + 

 S. tyhii - - + + + + + + + 

 C. albicans - - + + + + + + + 
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FeB B. cereus - - + + + + + + + 

 B. subtilis - + + + + + + + + 

 P. mirabilis + + + + + + + + + 

 S. tyhii - - + + + + + + + 

 C. albicans - - + + + + + + + 

FeR B. cereus - + + + + + + + + 

 B. subtilis - + + + + + + + + 

 P. mirabilis + + + + + + + + + 

 S. tyhii - + + + + + + + + 

 C. albicans + + + + + + + + + 

HmL B. cereus - + + + + + + + + 

 B. subtilis - - - - - + + + + 

 P. mirabilis - - + + + + + + + 

 S. tyhii - - + + + + + + + 

 C. albicans + + + + + + + + + 

HmB B. cereus - - + + + + + + + 

 B. subtilis - - - + + + + + + 

 P. mirabilis - - - - + + + + + 

 S. tyhii - - - + + + + + + 

 C. albicans - - + + + + + + + 

HmS B. cereus - + + + + + + + + 

 B. subtilis - - - + + + + + + 

 P. mirabilis - - - - + + + + + 

 S. tyhii - - + + + + + + + 

 C. albicans + + + + + + + + + 

Key: + = Growth; - = No growth 

S. campanulata L-leaf, S-stem, R-root; F. exasperata L-leaf, B-bark, R-root; and H. madagascariensis L-leaf, B-

bark, S-stem 

Table 2b: Minimum Inhibitory Concentration analysis of Extracts of Kigelia africana, Antiaris africana and 

Sphenocentrum jollyanum 

Extracts Organisms                              Concentration of extracts in  μg/mL  

10000 2000 400 80 16 3.2 0.64 0.128 0.0256 

KaL B. cereus + + + + + + + + + 

 B. subtilis - - + + + + + + + 

 P. mirabilis + + + + + + + + + 

 S. tyhii - - + + + + + + + 

 C. albicans + + + + + + + + + 

KaB B. cereus - - + + + + + + + 

 B. subtilis - - + + + + + + + 

 P. mirabilis - + + + + + + + + 

 S. tyhii - - + + + + + + + 

 C. albicans - - + + + + + + + 

KaF B. cereus - - + + + + + + + 

 B. subtilis - - + + + + + + + 

 P. mirabilis - - + + + + + + + 

 S. tyhii - - + + + + + + + 

 C. albicans - - + + + + + + + 

AaL B. cereus - - + + + + + + + 
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 B. subtilis + + + + + + + + + 

 P. mirabilis + + + + + + + + + 

 S. tyhii + + + + + + + + + 

 C. albicans - - + + + + + + + 

AaB B. cereus - - + + + + + + + 

 B. subtilis + + + + + + + + + 

 P. mirabilis - + + + + + + + + 

 S. tyhii + + + + + + + + + 

 C. albicans ? + + + + + + + + 

AaR B. cereus - - + + + + + + + 

 B. subtilis - - + + + + + + + 

 P. mirabilis - - + + + + + + + 

 S. tyhii - - + + + + + + + 

 C. albicans + + + + + + + + + 

SjL B. cereus + + + + + + + + + 

 B. subtilis - - + + + + + + + 

 P. mirabilis - - + + + + + + + 

 S. tyhii - - + + + + + + + 

 C. albicans + + + + + + + + + 

SjB B. cereus - - + + + + + + + 

 B. subtilis - - + + + + + + + 

 P. mirabilis - - + + + + + + + 

 S. tyhii - - + + + + + + + 

 C. albicans - - + + + + + + + 

SjS B. cereus - - + + + + + + + 

 B. subtilis - - + + + + + + + 

 P. mirabilis - - + + + + + + + 

 S. tyhii - - + + + + + + + 

 C. albicans - - + + + + + + + 

Key: + = Growth; - = No growth 

K. africana L-leaf, B-bark, F-fruit; A. africana L-leaf, B-bark, R-root and S. jollyanum L-leaf, B-bark, S-stem 

 

All of the eighteen extracts were found to have saponins. Pure saponin extract have been reported to exhibit 

remarkable antimicrobial activity against Staphylococcus aureus, Salmonella typhi, Klebsiella pneumoniae, 

Aspergillus flavus, Aspergillus fumigatus and Aspergillus niger [50]. Alkaloids, present in the six plants except S. 

campanulata, were reported to have displayed antimicrobial properties [51-52]. Four out of the six plants revealed 

flavonoids in all their parts. Many flavonoids have anti-inflammatory, free radical scavenging, hepatoprotective and 

anticancer activities [53-54]. Many terpenoids are biologically active and have been used in the fight against cancer, 

malaria, inflammation, and a variety of infectious diseases [55]. Other secondary metabolites such as tannins [56], 

phenols [57], resins [58], reducing sugar, steroids and cardiac glycosides would have acted in synergy with the 

aforementioned groups to achieve various observed bioactivities of different plants parts, which is utilized in ethno-

medicine. 

 

Conclusion 

The eighteen methanol extracts from the six plants were evaluated for their phytochemical and antimicrobial 

properties using standard methods. They all contain saponins and reducing sugars except Spathodea campanulata 

leaf. Five of the plants contain alkaloids and resins. Terpenoids were more abundant than steroids in these plants, 

while flavonoids and phenols were moderately present among the extracts. Phlobatannins and anthraquinones were 
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not common in the plant extracts. Phlobatannins are in H. madagascariensis and K. africana while anthraquinones 

were present in only A. africana and S. jollyanum. 

Antibacterial activities of extracts were more pronounced than their antifungal potentials. Fungal growth inhibitory 

activity of Spathodea campanulata leaf methanol extract is dose dependent with MIC value of 400 μg/mL when 

compared to the standard (gentamicin). The six indigenous medicinal plants are utilized widely in ethno-medicine. 

Our report on their phytochemicals and antimicrobial assessments justify their ethno-medicinal applications. This 

study has not been reported in literature. 

 

Acknowledgement 

This study is self sponsored and supported by all the authors. We also acknowledge supports from the following: 

Chemical Science Department, OOU DOM’s 400 level project students, who assisted in collection of data during the 

survey study and preparation of the extracts; The Herbarium staff headed by Prof. A.E. Ayodele, and Mr E. 

Donatus. University of Ibadan, Nigeria for scientific identification of each plant; The travel and accommodation 

supports received by DOM by organizers of the 2
nd

 ANDI stakeholders conference in Cape Town South Africa, 

2008, where results of the surveyed antimalarial plants was presented; We also acknowledge the two postdoctoral 

fellowships utilized by DOM i.e. [TWAS-UNESCO (3240278167) and ACTF DWS (honorary ID number: 

42015006) in Botswana and Aberdeen UK respectively, they were avenues for the use of state-of-the-art analytical 

equipment for better phytochemical studies of some of these plants, and exposure to the use of modern analytical 

techniques.   

 

References 

1. Moronkola, D.O., Adedeji, A.A., Oyewole, I.O.,
 
Ogunwande, I.A., & Oladosu, I.A. (2009). Survey and 

Accounts of Anti-Malaria Ethnomedicinal Herbs Used In South-Western Nigeria and Vector Repellant 

Activities of Their Volatile Oils. The African Network for Drugs and Diagnostics [ANDI], 2
nd

 Stakeholders 

Meeting & Conference. 4
th

 to 7
th

 October, Medical Research Council [MRC], Cape Town, South Africa.  

2. Ricardo, L., & Alejandro, D.M. (2009). The invasiveness of the African Tulip Tree, Spathodea 

campanulata Beauv., Biodiversity, 10, 79-82. 

3. Idris, B., Mustapha, W.S., Mustapha, M., Modh, Z.A., & Roziaanim, M. (2016). Kigelia africana (Lam.) 

Benth. (Sausage tree): Phytochemistry and pharmacological review of a quintessential African traditional 

medicinal plant.  Journal of Ethnopharmacology, 189, 253-276. 

4. Faiyaz, A., Mueen, A.K., Zainul, A., & Alias, A.K. (2012). Traditional Uses and Pharmacological Potential 

of Ficus exasperate Vahl. Systematic Reviews in Pharmacy, 3, 1-9. 

5. Odugbemi, T.O., Akinsulire, O.R., Aibinu, I.E., & Fabeku, P.O. (2007). Medicinal Plants Useful For 

Malaria Therapy In Okeigbo, Ondo State, Southwest Nigeria. African Journal of Traditional, 

Complementary and Alternative Medicines, 4, 191-198.   

6. Moronkola, D.O., & Faruq, U.Z. (2013). Chemical Constituents of the Leaf, Stem-bark and Root. Essential 

oils of Antiaris Africana. Journal of Applied and Pharmaceutical Science, 3, 168-171. 

7. Rahmatullah, M., Samarrai, W., Jahan, R., Rahman, S., Sharmin, N., Emdad, Z.U.M., Chowdhury, M.H., 

Bari, S., Jamal, F., Bashar, A.B.M., Azad, A.K., & Ahsan, S. (2010). An Ethnomedicinal, Pharmacological 

and Phytochemical Review of Some Bignoniaceae Family Plants and a Description of Bignoniaceae Plants 

in Folk Medicinal Uses in Bangladesh. Advances in Natural and Applied Sciences, 4, 236-253.  

8. Olatunji, A.G., &
 
Atolani, O. (2009). Comprehensive Scientific Demystification of Kigelia africana: A 

review. African Journal of Pure and Applied Chemistry, 3, 158-164. 

9. Saini, S., Kaur, H., Verma, B., & Ripudama Singh, S.K. (2009). Review Paper: Kigelia africana (Lam.) 

Benth. — An overview.
 
Natural Product Radiance, 8, 190-197.  

10. Mbaka, G.O., Adeyemi, O.O., Ogbonnia, S.O., Noronha, C.C., & Okanlawon, O.A. (2011).  The Protective 

Effect of Ethanol Root Extract of Sphenocentrum jollyanum on the Morphology of Pancreatic Beta Cells of 

Alloxan Challenged Rabbits.  Journal of Morphological Science, 28, 37-45. 



Moronkola DO et al                                                                        The Pharmaceutical and Chemical Journal, 2018, 5(2):52-61 

 

          The Pharmaceutical and Chemical Journal 

59 

 

11. Nurul, H.R., Noriham, A., Nooraain, H., Azizah, A.H., Farah, A.O. (2013). Acute Oral Toxicity Effects of 

Momordica charantia in Sprague Dawley Rats. International Journal of Bioscience, Biochemistry and 

Bioinformatics, 3, 408-410. 

12. Mbaka, G.O., Adeyemi, O.O., Noronha, C.C., Anunobi, C.C., & Okanlawon, A.O. (2009). Anti- 

Hyperglycaemic and Hypoglycaemic Effects of Ethanol Root Extract of Sphenocentrum jollyanum in 

Normal and Alloxan-Induced Diabetic Rabbits. Brazilian Journal of Morphological Sciences, 26, 123-127.  

13. Mbaka, G.O., Adeyemi, O.O., Osinubi, A., Noronha, C.C., & Okanlawon, O.A. (2009). The Effect of 

Aqueous Root Extract of Sphenocentrum jollyanum on Blood Glucose Level of Rabbits. Journal of 

Medicinal Plants Research, 3, 870-874. 

14. Mbaka, G.O., Adeyemi, O.O., Anunobi, C.C., Noronha, C.C., & Okanlawon, O.A. (2008). Anti-

Hyperglycaemic Effects of Ethanol Leaf Extract of Sphenocentrum jollyanum in Normal and Alloxan-

Induced Diabetic Rabbits. Global Journal of Pharmacology, 2, 46-51.  

15. Aboaba, S.A., & Ekundayo, O. (2010). Constituents, Antibacterial Activities and Toxicological Assay of 

Essential Oils of Artocarpus Communis Forst (Moraceae) and Sphenocentrum jollyanum, International 

Journal of Biological and Chemical Sciences, 2010, 1455-1461.  

16. Markinde, J.M., Adesogan, E.K., & Amusan, O.O.G. (1987). The Schizontocidal Activity of Spathodea 

campanulata Leaf Extract on Plasmodium Berghei Berghei in Mice, Phytotherapy Research, 1, 65-68. 

17. Nia, R., Paper, D.H., Essien, E.E., Lyadi, K.C., Bassey, A.I.L., Antai, A.B., & Franz, G. (2004). Evaluation 

of the Anti-oxidant and Anti-angiogenic Effects of Sphenocentrum jollyanum Pierre. African Journal of 

Biomedical Research, 7, 129-132.  

18. Azu, O.O., Duru, F.I.O., Osinubi, A.A., Noronha, C.C., Elesha, S.O., & Okanlawon, A. (2010). Preliminary 

Study on the Antioxidant Effect of Kigelia africana Fruit Extract in Male Sprague-Dawley Rats, African 

Journal of Biotechnology, 9, 1374-1381. 

19. Iwu, M.M. (1986). Abortifacient, as an Aphrodisiac, Antidiarrheal, Tonic and in the Treatment of 

Impotence. African Ethnomedicine. Second ed. SNAAP Press, Enugu, Nigeria; 173.  

20. Eric, B.G., Wonder, M.K., Wood, E., & Ama, K. (2010). Arthritic and Antioxidant effect of the leaf 

extracts of Ficus exasperata, Pharmacognosy research 2, 89-97.    

21. Rangasamy, D., Asirvatham, D., Subbu, B., Ethiraj, K., Muthusamy, J., & Haldurai, K. (2008). In vitro 

Phytochemical Screening and Antibacterial Activity of Organic Leaf Extracts of Spathodea campanulata P. 

Beauv against Hospital Isolated Bacterial Strains. Ethnobotanical Leaflets, 2008, 12: 1022-1028.  

22. Killedar, S.G., Kope, K.I., Sangle, S.B., & Tamboli, M.S. (2011). Standardization and Antimicrobial 

Activity of Watery Fluid at Floral Base of Spathodea campanulata (Pal). Asian Journal of Pharmaceutical 

Analysis, 1, 19-21.  

23. Rajesh, K., Harsha, R., Mohammed, G.A., Hareesh, A.R., Thammanna, G.S.S., Dinesha, R., Satish, K.B.P., 

& Irfan, A.M. (2010). Antimicrobial Activity of Ethanol Extract of Leaf and Flower of Spathodea 

campanulata P. Beauv. Research Journal of Pharmaceutical, Biological and Chemical Sciences, 1, 691-

698.  

24. Sudhakara, M., Rao, Ch.V., & Rajua, D.B. (2006). Antimicrobial Activities of Spathodea campanulata, 

Fitoterapia, 77, 378-380. 

25. Banso, A., & Mann, A. (2008). Evaluation of Antibacterial Properties of Flavonoid Fraction from Antiaris 

Africana, Journal of Applied Biosciences, 12, 665 - 670.  

26. Jeyachandran, R., & Mahesh, A. (2007). Antimicrobial Evaluation of Kigelia africana. (Lam). Research 

Journal of Microbiology, 2, 645-649.  

27. Akunyili, D.N., Houghton, P.J., & Raman, A. (1991). Antimicrobial Activities of the Stem Bark of Kigelia 

africana. Journal of Ethnopharmacology, 35, 193-197. 

28. Ladipo, M.K., Doherty, F.V. (2011). Heavy Metal Analysis and Effect of the Crude Extract of the Leaves 

of Brysocarpus coccineus and Ficus exasperate on Some Pathogenic Organisms. International Journal of 

Biosciences (IJB), 1, 17-26.  



Moronkola DO et al                                                                        The Pharmaceutical and Chemical Journal, 2018, 5(2):52-61 

 

        The Pharmaceutical and Chemical Journal 

60 

 

29. Ilodigwe, E.E., & Akah, P.A. (2009). An Experimental Evaluation of the Analgesic and Anti-inflammatory 

Properties of a Traditional Remedy. Asian Journal of Medical Sciences, 1, 35-38. 

30. Parmar, N., Rawat, M., & Kumar T. (2012). Evaluation of Anti-Inflammatory Potential of Kigelia africana 

Leaf Extract in Wistar Rats. Asian Journal of Pharmaceutical and Clinical Research, 5, 96-97. 

31. Moody, J.O., Roberts, V.A., Connoly, J.D., & Houghton, P.J. (2006). Anti- inflammatory Activities of the 

Methanol Extracts and an Isolated Furanoditerpene Constituent of Sphenocentrum jollyanum Pierre 

(Menispermaceae). Journal of Ethnopharmacology, 104, 87-91. 

32. Umenwa, C.E., Ojah, E.O., Moronkola, D.O., & Adesanwo, J.K. (2017). Phytochemical and Antioxidant 

Assessments of Three Fractions from Methanol Extract of Spathodea campanulata Beauv. Leaves. Journal 

of Complementary and Alternative Medical Research, 3, 1-10.   

33. Ngouela, S., Nyasse, B., Tsamo, E., Sondengam, B.L., & Connolly, J.D. (1990). Spathodic Acid: A 

Triterpene Acid from the Stem Bark of Spathodea Campanulata. Phytochemistry, 29, 3959-3961.   

34. Ngouela, S., Tsamo, E., & Sondengam, B.L. (1988). Extracts from Bignoniaceae: Constituents of the Stem 

Bark of Spathodea campanulata. Planta Medica, 54, 476.   

35. Amusan, O.O., Msonthi, J.D., & Makhubu, L.P. (1995). Molluscicidal activity of Spathodea campanulata, 

Andrachne ovalis, Phytolacca dodecandra and Hypoxis rooperi. Fitoterapia, 66, 113-116.   

36. Subramanian, S.S., Sulochana, N., & Nagarajan, S. (1973). Caffeic Acid from the Leaves of Spathodea 

campanulata. Current Science, 42, 403.   

37. Ngouela, S., Nyasse, B., Tsamo, E., Sondengam, B.L., & Connolly, J.D. (1991). Spathodol, a New 

Polyhydroxysterol from the Leaves of Spathodea campanulata. Journal of Natural Product, 54, 873-876.  

38. El-hela, A.A. (2001). Phenolics from Spathodea campanulata Beauv. Leaves. Al-Azhar Journal of 

Pharmaceutical Sciences, 27, 152-162.  

39. Petacci, F. (1998). Novos componentes químicos para Spathodea campanulata (Beauv.), Bignoniaceae. 

Poços de Caldas. Resumo Poços de Caldas, 5, 25.  

40. Moronkola, D.O., Yeboah, S.O., Majinda, R.R.T., & Sichilongo, K. (2015). Compositions of Harungana 

madagascariensis Lam. ex Poiret Leaf and Stem Essential Oils. Journal of Chemical and Pharmaceutical 

Research, 7, 959-964.  

41. Kouam, S.F., Ngadjui, B.T., Krohn, K., & Choudhary, M.I. (2007). Thermal Rearrangement of Harunganin 

and Allylations of Some Compounds from Harungana madagascariensis Issue in Honor of Prof. Berhanu 

Abegaz ARKIVOC. ix: 64-70.  

42. Kouam, S.F., Ngadjui, B.T., Krohn, K., Wafo, P., Ajaz, A. & Choudhary, M.I. (2005). Prenylated 

Anthronoid Antioxidants from the Stem Bark of Harungana madagascariensis. Phytochemistry, 66, 1174-

1179.  

43. Asekun, O.T., Ekundayo, O., & Oyedeji, A. (2006). The Volatile Constituents of the Leaves and Flowers of 

Kigelia africana Benth, Flavour and Fragrance Journal, 22, 21-23. 

44. Okogun, J.I., Spiff, A.I., & Ekong, D.E.U. (1976). Triterpenoids and Betaines from the Latex and Bark of 

Antiaris Africana, Phytochemistry, 15, 826-827.  

45. Moronkola, D.O., & Faruq, U.Z. (2013). Chemical Constituents of the Leaf, Stem-Bark and Root Essential 

Oils of Antiaris africana, Journal of Applied Pharmaceutical Science, 3, 168–171. 

46. Vouffo, B., Hidayat, H., Simeon, F.K., Etienne, D., Gennaro, P., Piero, S., Tibor, K., & Karsten, K. (2008). 

Antialactone: A New γ-Lactone from Antiaris africana, and its Absolute Configuration Determined from 

TDDFT CD Calculations. Natural Product Communication, 3, 215-218.  

47. Yadav, R.N.S., & Agarwala, M. (2011). Phytochemical Analysis of Some Medicinal Plants. Journal of 

Phytology, 3, 10-14.  

48. Usman, H., Abdulrahman, F.I., & Usman, A. Qualitative Phytochemical Screening and In Vitro 

Antimicrobial Effect of Methanol Stem Bark Extract of Ficus thonningii (Moraceae). African Journal of 

Traditional and Complementary Alternative Medicine, 2009, 6, 289–295. 



Moronkola DO et al                                                                        The Pharmaceutical and Chemical Journal, 2018, 5(2):52-61 

 

          The Pharmaceutical and Chemical Journal 

61 

 

49. Andrew, J.M. (2001). Determination of Minimum Inhibitory Concentrations. Journal of Antimicrobial 

Chemotherapy, 48, 5-16.  

50. Venkatesan, G.K., & Krishnan, K. (2008). Antimicrobial Activity of Saponin Fraction from the Roots of 

Hemidesmus indicus. Research Journal of Medicinal Plants, 2, 39-42.  

51. Donald, M., Tariro, C., & Stanley, M. (2016). Antibacterial Properties of Alkaloid Extracts from 

Callistemon citrinus and Vernonia adoensis against Staphylococcus aureus and Pseudomonas aeruginosa, 

International Journal of Medicinal Chemistry, Article ID 6304163, 7 pages. 

52. Garba, S., & Okeniyi, S.O. (2012). Antimicrobial Activities of Total Alkaloids Extracted from Some 

Nigerian Medicinal Plants. Journal of Microbiology and Antimicrobials, 4, 60-63. 

53. Nobakht, M., Trueman, S.J., Wallace, H.M., Brooks, P.R., Streeter, K.J., & Katouli, M. (2017). 

Antibacterial Properties of Flavonoids from Kino of the Eucalypt Tree, Corymbia torelliana. Plants, 6(39), 

1 -15. 

54. Shashank, K., & Abhay, K.P. (2013). Chemistry and Biological Activities of Flavonoids: An Overview. 

The Scientific World Journal, Article ID 162750, 16 pages. 

55. Mbaveng, A.T., Hamm, R., & Kuete, V. (2014). Harmful and Protective Effects of Terpenoids from 

African Medicinal Plants in Toxicological Survey of African Medicinal Plants, 557–576.  

56. Doss, A., Mubarack, H.M., & Dhanabalan, R. (2009). Antibacterial Activity of Tannins from the Leaves of 

Solanum trilobatum Linn. Indian Journal of Science and Technology, 2, 41-43.  

57. Maddox, C.E., Laur, L.M., & Tian, L. (2010).  Antibacterial Activity of Phenolic Compounds against the 

Phytopathogen Xylella fastidiosa. Current Microbiology, 60, 53-58. 

58. Kizil, M., Kizil, G., Yavuz, M., & Aytekin, Ç. (2002). Antimicrobial Activity of Resins Obtained from the 

Roots and Stems of Cedrus libani and Abies cilicia. Applied Biochemistry and Microbiology, 38, 144–146 

 


