
 

COPYRIGHT: Author(s) retained copyright to this article and grant our journal the right to publish as the original and authentic publisher  

The article published with our journal is made available under a Creative Commons CC BY-NC-SA license; freely available outputs can also be 

legally shared and reused. This license allows reusers to distribute, remix, adapt, and build upon the material in any medium or format for noncommercial 

purposes only as long as attribution is given to the creator (authors). 

Publisher: Lujosh Ventures Limited 

1 

 

JOURNAL OF AGRICULTURAL SCIENCES & TECHNOLOGY 

https://www.jast.com.ng 

Volume 1 Issue 1 (2022) 

 

 

Bioactive components of Erythrophleum suaveolens (Brenan) leaves 

extracts and their antifungal effect on Aspergillus flavus isolated 

from maize seeds 

* YUSUF, Hajara Oyiza 1, OLU, Joshua 2, SOLEBO-AJENIFUJAH, Shakirat O.3, PETU-IBIKUNLE, Abiona 

Michael4, ALU, Joy Adaeze 5 
1 Environmental Biotechnology and Bio conservation Department, National Biotechnology Development Agency, Along 

Musa Yar’adua Expressway, Airport Road, Lugbe, Abuja, Nigeria  
2 Faculty of Environmental Science, Nasarawa State University, Keffi, Nigeria  

3 Plant Biotechnology Lab, Agricultural Biotechnology Department, National Biotechnology Development Agency along 

Musa Yar’adua Expressway, Airport Road, Lugbe –Abuja  
4Faculty of Agricultural Science, National Open University of Nigeria, Abuja 

5Crop Science Laboratory, Faculty of Agriculture, University of Abuja 
 

 
*Corresponding Author- Email: haj4yusuf@gmail.com Orcid No: https://orcid,org/0000-0003-4296-6674 

 

ABSTRACT  

This study set out to evaluate the phytochemical composition of Erythrophleum suaveolens leaves extract and its fungicidal 

attributes on Aspergillus flavus isolated from maize seeds. The leaves of E. suaveolens were collected from Gwagalada, Abuja, 

Nigeria, and subjected to soxhlet extraction with methanol and chloroform as solvents to determine the bioactive compounds 

in the leaves compared to water crude extract. Different crude concentrations of the plant extracts were added for the 

antifungal effect into wells within Aspergillus flavus swabbed in a potato dextrose agar plate to diffuse at room temperature 

for 2hrs and the plates were incubated at 28oC for 48hrs before measuring the diameter of the inhibition zones. Tannins, 

alkaloid, phenols, Triterpenoids, saponin, and flavonoid were present in the plant with tannin, flavonoid, saponin, alkaloid, and 

phenol having a concentration of 2.49, 1.448, 2.69, 0.505 and 0.366 mg/g respectively. The water, chloroform, and methanol 

extracts had an inhibitory diameter zone of 10 ± 0.58, 3 ± 0.58, and 0 mm, respectively at p<0.05. This study showed the 

presence of some bioactive compounds in E.  suaveolens. Furthermore, water extract of the plant had higher antifungal potency 

on A. flavus isolated from maize seeds. 
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INTRODUCTION 

Maize (Zea mays L.) is one of the major staple foods in 

Nigeria and it is also used for industrial purposes. It serves 

as a food and nutritional supplement for humans and 

animals and its fungal infection is a major concern 

(Nithiyaa et al., 2012). Fungi are eukaryotic organisms that 

are associated with various substrates, like soil, plants, and 

food (Sukmawati and Miarsyah, 2017; Sukmawati, 2016). 

 

In storage, fungi infection can cause deterioration of grains 

or seeds or the fungi can simply remain viable within the 

seeds for infecting the germinating seedlings in the next 

generation. The Aspergillus, Penicillium, Fusarium are fungi 

genera typically found in stored grains and some are 

xerophytic species in nature and most often capable of 

producing toxins (Castlellarie et al., 2010). Fungi infection 

can be encouraged/favoured by the high moisture content 

of the product (Gtorni et al., 2009) with factors such as 

storage time, temperature, and degree of contamination 

prior to storage. Insect and mite activity also facilitates 

fungal spread as well as mycotoxin production (Suleiman 

and Omafe, 2013). An increase in consumption of 

contaminated grain with mycotoxins can result in different 

health problems including death (Lerda et al., 2005; Voss et 

al., 2007). 

Aspergillus flavus are commonly seen in seeds and nuts 

(Sukmawati et al., 2018). Also in poultry, contamination in 

feed rations such as local maize is associated with A. flavus 

(Rahmawati, 2005). Toxins found in grains occur at 4 to 

40˚C with an optimum at 25 to 32˚C with a water content 

of 18% and relative humidity of 85% (Suparto, 2004). 

Different types of Aspergillus species are reported as major 

fungi associated with plant-based drugs during different 

steps of their preparation (Gautam and Bhadauria, 2010; 

Sareen et al., 2010). Aflatoxins, sterigmatocystin, and 

ochratoxins are mycotoxins produced by Aspergillus 

species that cause several immunosuppressives, 

hepatogenic and carcinogenic effects (Milićević et al., 

2010). 

 

Bio-controls activities are determined by the natural 

substances which have been declared to be the vital 

sources of novel chemical structures with relevance in the 

emergence of molecules used in agronomy, 

pharmacology, and other areas that are important to 

humans. Bioactive components are present naturally in 

plants (Banu and Cathrine, 2015). They are organic 

compounds present in plants and products of 

physiological activity in the human body. These include 

alkaloids, flavonoids, steroids and terpenoids, tannins, and 

carbohydrates (Edoga et al., 2005). Phytochemicals are also 

known as bioactive component in plant with various 

chemical classes that shows inhibitory effects in varying 

degree on several types of microorganisms in-vitro 

(Cowan, 1999).  

Erythrophleum suaveolens (Guill. & Perr.) Brenan is a 

perennial tree in the Caesalpiniaceae family. It has a dense 

spreading crown that is slightly buttressed and low-

branching and can grow in height to 30m. E. suaveolens is 

seen as an ornamental plant in Tropical Asia (Olorunishola 

and Akintunde, 2003). It is prevalent in Mozambique as an 

herbaceous perennial plant associated with a characteristic 

odor (Akinpeh et al., 2012). The leaves of E. suaveolens are 

said to be poisonous to cattle, goats, and horses. The 

leaves of E. suaveolens when air dried are used in 

controlling pest as an insect repellent; The Tanzanians use 

the leaves as a fish bait whereas in Nigeria it is used as an 

emetic, anesthetic, disinfectant and purgative The Jukuns 

in the Benue state of Nigeria uses it as a charm against 

witchcraft (Burkill, 1995 in Okhale et al., 2018).  

This study, therefore, aims at assessing the bioactive 

components of Erythrophleum suaveolens Brenan leaf 

extracts and to evaluate its antifungal effect on Aspergillus 

flavus isolated from maize seeds 

 

MATERIALS AND METHODS 

Plant Materials Collection, Preparation and Extraction  

The E. suaveolens fresh leaves obtained from Adadu village 

in Kwali Area Council, Abuja – FCT, was air dried, finely 

powdered, and used for extraction.  

 

 
Fig. 1: E. suaveolens leaves 
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Water Extraction  

A 5g portion of powdered leaves was taken into a beaker 

with 200ml distilled water added and heated to 30-40ºC 

for 20 minutes and continuously stirred. After then a filtrate 

from the water extract was obtained by the use of filter 

paper for the phytochemical analysis and preserved in the 

refrigerator at 4 oC prior to the period of usage for the 

study. 

Solvent (Methanol and Chloroform) Extraction 

E. suaveolens crude leaves extract was prepared by using 

the Soxhlet extraction principle. A 20g leaf powder portion 

was uniformly and separately packed into thimbles with 

250ml of solvents, methanol, and chloroform for 

extraction. The process continued for 24 hours till the 

solution in the siphon tube turned colorless. It was kept in 

a beaker on a hot plate and heated at 30-40ºC to evaporate 

the solvent. The dried extract obtained was stored for 48 

hours in the refrigerator at 4ºC for further phytochemical 

analysis. 

Phytochemicals Qualitative Analysis of E. suaveolens 

Leaves 

The methods described by Harborne (1973), Trease and 

Evans (1989), Sofowora, (1993), and James et al. (1996) 

were used in testing for the presence of bioactive 

compounds from the methanol extracts as follows: 

 

Carbohydrates testing (Fehling’s test) 

Mixture of equal volume of Fehling A and Fehling B 

reagents and 2ml was added to the crude extract and 

gently heated to a boiling point. A precipitate of brick red 

appeared at the bottom of the test tube to indicate the 

presence of reducing sugars. 

 

Saponins test 

Crude extract and 5ml of distilled water were mixed 

thoroughly in a test tube and the formation of stable foam 

indicated the presence of saponins. 

 

Phenols and tannins test  

A 2ml sample of 2% solution of FeCl3 was mixed with the 

crude extract. A blue-green colour indicated the presence 

of phenols and tannins. 

 

Alkaline reagent test for Flavonoids 

Crude extracts were mixed with 2ml of 2% solution of 

NaOH. An intense yellow colour that turned colourless on 

the addition of a few drops of diluted sulphuric acid 

indicated the presence of flavonoids 

 

Steroid test 

A 2ml portion of chloroform was mixed with each crude 

extract with the addition of a 2ml concentrated H2SO4.  

Production of red colour in the lower chloroform layer 

indicated the presence of steroids. 

 

Terpenoids test 

Crude extracts were dissolved in 2ml of chloroform and 

evaporated to dryness with the addition of 2ml of 

concentrated H2SO4 and heated for 2 minutes. A resulting 

grayish colour indicated the presence of terpenoids. 

 

Alkaloids test 

Crude extracts were mixed with 2ml of 1% HCl and heated 

gently, then Mayer’s & Wagner’s reagents were added to 

the mixture. The formation of turbid precipitate indicated 

the presence of alkaloids. 

 

Volatile oil test 

The powdered material of 50mg was subjected to hydro-

distillation. The distillate was collected in a well assembly 

graduate tube. The aqueous portion formed was 

automatically separated from the volatile oil. 

 

Cardenolides test 

To 1ml of the crude extract, 2ml of benzene was added. 

The formation of a turbid brown colour indicated 

cardenolides presence. 

 

Cardiac Glycosides test 

The crude extract (0.5g) was dissolved in 2ml glacial acetic 

acid containing 1 drop of ferric chloride solution and 

downplayed with 2ml of concentrated H2SO4 forming a 

brown ring at the interphase. The reaction indicated the 

presence of deoxy sugar characteristics of Cardiac 

glycosides. 

 

Phlobatannins test 

A drop of 1% HCl was added to 1ml of crude extract and 

brought to boiling point. Reddish precipitation indicated 

phlobatannins presence.  

Antifungal Activity Determination  

An eight hours old broth culture of fungus Aspergillus 

flavus was introduced on a potato dextrose Agar (PDA) 



Journal of Agricultural Sciences & Technology                    Vol.1 No. 1 (2022) 

COPYRIGHT: Author(s) retained copyright to this article and grant our journal the right to publish as the original and authentic publisher  

The article published with our journal is made available under a Creative Commons CC BY-NC-SA license; freely available outputs can also be 

legally shared and reused. This license allows reusers to distribute, remix, adapt, and build upon the material in any medium or format for noncommercial 

purposes only as long as attribution is given to the creator (authors). 

Publisher: Lujosh Ventures Limited 

4 

 

plate prepared as directed by the manufacturer using a 

sterile cotton swab stick. A sterile cork borer was used in 

making wells at the center of the culture plate. To prepare 

the inert organic solvent, that will serve as a negative 

control, 2ml of Dimethyl Sulfoxide (DMSO) was pipette into 

a conical flask, and Fluconazole (10µg, antifungal drug) was 

used as a positive control. The Plant extracts (water, 

chloroform, and methanol) at crude concentration, DMSO, 

and fluconazole were added into their labeled wells 

respectively using sterilized micropipettes and allowed for 

diffusion with the plate medium for 2hrs at room 

temperature, this was done in triplicate and then incubated 

at 28ºC for 48hrs.  

Data Analysis 

The zone of inhibition on some of the plates were 

measured in millimeters (mm) and the mean and standard 

error of the mean (SEM) were determined at p<0,05 using 

SPSS version 22. 

 

RESULTS AND DISCUSSION 

The qualitative phytochemical analysis carried out on the 

extracts of leaves of Erythrophleum suaveolens shows the 

presence of alkaloids, tannins, saponins, and others (Table 

1). These constituents are known to have medicinal and 

physiological activities (Sofowra, 1993). The phenolic 

compounds were detected in the leaves extract as 

indicated in Table 1, These compounds are said to be a 

group of bioactive components that are omnipresent in 

plants (Singh et al., 2007), and with biological properties 

that have been linked to anti-aging, anti-atherosclerosis 

anti-apoptosis, anti-carcinogen, cardiovascular protection, 

anti-inflammation and improvement of endothelial 

function, as well as inhibition of angiogenesis and cell 

proliferation activities (Han et al., 2007). The phenol 

compounds had a concentration of 0.366 mg/g as 

indicated in Table 2. Adebayo et al. (2015) had earlier 

ascertained the presence of phenolic compounds and 

flavonoids in Erythrophleum plant. Flavonoids which are 

hydroxylated phenol substances were also present in the E. 

suaveolens under investigation in this study (Table 1). It has 

been reported that flavonoids exhibit an antimicrobial 

effect against some microorganisms which could be 

attributed to the complexity of extracellular and soluble 

proteins (Marjorie, 1996).  The flavonoid detected in this 

study had a concentration of 1.448mg/g as indicated in 

Table 2. 

 

Table 1: Results of qualitative analysis for presence or absence of Phytochemicals and other Bioactive substances in 

Erythrophleum suaveolens 

Compound Erythrophleum suaveolens leaf 

Tannins + 

Steroids - 

Triterpenoids + 

Phenols + 

Alkaloids + 

Terpenoids - 

Cardenolids - 

Carbohydrate + 

Saponin + 

Flavonoid + 

Volatile oils - 

Phlobatannins - 

Cardiac 

Glycosides 

- 

+: Presence, -: Absence 

 

 

 

 

 



Journal of Agricultural Sciences & Technology                    Vol.1 No. 1 (2022) 

COPYRIGHT: Author(s) retained copyright to this article and grant our journal the right to publish as the original and authentic publisher  

The article published with our journal is made available under a Creative Commons CC BY-NC-SA license; freely available outputs can also be 

legally shared and reused. This license allows reusers to distribute, remix, adapt, and build upon the material in any medium or format for noncommercial 

purposes only as long as attribution is given to the creator (authors). 

Publisher: Lujosh Ventures Limited 

5 

 

The E. suaveolens leaves extract was found to contain 

saponins as indicated in Table 1. This is a substance that 

had been reported with an inhibitory effect on 

inflammation (Just et al 1998). The saponins had a 

concentration of 2.690 mg/g as indicated in Table 2. 

Alkaloids were also found in the E. suaveolens leaves extract 

(Table 1) with a concentration of 0.505 mg/g (Table 2). 

From previous studies, alkaloids have been reported to 

have cytotoxicity biological properties (Nobori et al., 1994). 

 

Table 2: Quantities of Phytochemicals in extracts of Erythrophleum suaveolens 

Parameter Erythrophleum suaveolens leave 

(mg/g) 

Tannins 2.490 

Flavonoids 1.448 

Saponin 2.690 

Phenols 0.366 

Alkaloids 0.505 

 

Tannin was also found in the E. suaveolens leaves extract 

(Table 1) with a concentration of 2.49 mg/g as indicated in 

Table 2. Triterpenoids, were also detected in the E. 

suaveolens leaves extract 

Fig. 2 shows the antifungal effect of the extracts of E. 

suaveolens on the A. flavus. In the antifungal studies as 

shown in Fig. 2, fluconazole the positive control had an 

inhibitory zone diameter of 19mm. The water extract of E. 

suaveolens leaves showed intense inhibitory potency 

against A. flavus after 48 hrs with an inhibitory zone of 10 

± 0.58 mm which was significantly higher at p<0.05 when 

compared with methanol and chloroform extracts (Table 

3). 

 

 
Fig 2: Antifungal effect of Erythrophleum suaveolens extracts on mycelial growth of Aspergillus flavus 

 

 

Table 3: antifungal effects of Erythrophleum suaveolens on Aspergillus flavus as shown by inhibition zone after incubation at 

28 0C for 48hrs. 

Extracts Inhibition zone (mm) 

(Mean ± SEM) 

T values Sig. 

Water 10 ± 0.58 20.785 0.002 

Chloroform 3 ± 0. .58 5.196 0.035 

Methanol 0 - - 

Negative Control (DMSO) 0 - - 

Positive control (fluconazole) 19 ± 1.15 16.454 0.004 

P<0.05, df=2 
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The methanol extract of E. suaveolens leaves and the DMSO 

(negative control) induced no noticeable inhibitory effects 

against A. flavus while the chloroform E. suaveolens leaves 

extract showed mild effect with an inhibitory zone of 3 ± 

0.58 mm in diameter at p<0.05 (Fig. 2 and Table 3). Nielsen 

et al. (2012) reported that methanol leaf and stem extracts 

of E. lasianthum exhibit antifungal effect against Candida 

albicans and Microsporum audouinii.  

 

CONCLUSION 

The E. suaveolens leaves extracts have been shown in this 

study to contain some bioactive components such as 

tannin, alkaloid, saponins, flavonoids, Triterpenoids, and 

phenols. The water extracts of E. suaveolens leaves exhibit 

intense antifungal potency, chloroform extracts had mild 

potency, while methanol extracts had no noticeable 

potency against A. flavus. 
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