
© 2019 |Published by Scholars Middle East Publishers, Dubai, United Arab Emirates  30 
 

 

 
 

Scholars Bulletin 
Abbreviated Key Title: Sch Bull  

ISSN 2412-9771 (Print) |ISSN 2412-897X (Online) 

Scholars Middle East Publishers, Dubai, United Arab Emirates 

Journal homepage: http://scholarsbulletin.com/  
 

 Subject Category: Biotechnology 

 

Evaluation of the antifungal activity of the extracts of some medicinal 

plants on the strains of Alternaria alternata, A. solani and Fusarium sp. 

in Kisangani (DR Congo) 
Manya W1, Etobo K2, Nshimba S3, Onautshu O2* 

1Medical Biology Section, Kisangani Higher Institute of Medical Technology (ISTM-KIS), Kisangani, DR Congo 
2Department of Biotechnology, Laboratory of Microbiology and Phytopathology, Faculty of Science, Kisangani University, Kisangani, DR Congo 
3Department of Ecology and Plant Resource Management, Faculty of Science, Kisangani University, Kisangani, DR Congo 

 

*Corresponding author: Onautshu O    | Received: 10.01.2019 | Accepted: 20.01.2019 | Published: 30.01.2019 

DOI:10.21276/sb.2019.5.1.5 

 

Abstract  

 

With the intention of selecting plants for use as a fungicide, a study was conducted on the invitro activity of 10 medicinal 

plants in the Kisangani area. The activity of 3 types of extracts (concentrated crude, ethanolic and ethereal) was tested on 

3 phytopathogenic strains (Alternaria alternata, Alternaria solani and Fusarium sp.). The method of inhibition of 

mycelial growth on solid medium (PDA) in Petri dishes was used to study the activity of extracts of medicinal plants 

towards strains. 9 plants showed satisfactory activity for at least one type of extract on at least one of the fungal strains. 

However, the statistical evaluation concluded a lack of significant difference between the different extracts, and highly 

significant differences between different plants.  Alchornea cordifolia is the only plant that has shown no efficacy on all 

fungal strains tested. 
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INTRODUCTION 

Agriculture is the basis of the economy of 

several African countries, especially those of Central 

Africa. Unfortunately this agriculture is subject to 

several constraints, mainly of abiotic and biotic orders. 

Producers are confronted with a variety of diseases that 

attack crops. Many foodand income crops are ravaged 

by parasites, the most notorious of which are 

phytopathogenic fungi. Inthe midst of these, species of 

the genusFusarium attack crops such as tomato [1], rice 

[2], wheat [3], banana [4], cotton [5], earth [6, 7]. 

 

Attacks of crops by species can have many 

direct and indirect negative impacts on the nutrition and 

the income ofpeasants, therefore the food insecurity and 

poverty [8]. 

 

The chemical fight is most commonly used for 

the control of these fungal parasites. However, the 

fungicides currently used are phytotoxic, persistent with 

adverse effects on the environment [9]. To avoid the 

frequent appearance of resistant strains during these 

fungicidal treatments by the use of chemical pesticides 

and to limit the environmental impacts due to their 

repetitive application, it is essential to develop and 

exploit medicinal plants. 

The therapeutic use of the plants is very 

present in some countries of the world and especially in 

developing countries, because of the absence of a 

modern medical system [10]. 

 

Since antiquity, natural products, especially 

those of plant origin have always been an important 

source of therapeutic agents. Currently, around 25-30% 

of all drugs available for the treatment of diseases are 

derived from natural products (plants, animals, bacteria 

and fungi) [10]. 

 

This work was undertaken to evaluate the 

antifungal activity of extracts of some medicinal plants 

used in human medicine, on A. alternata, A. solani and 

Fusarium sp. in Kisangani (D.R.Congo). 

 

MATERIALS AND METHODS 

Field of Study 

This work was done in the city of Kisangani in 

the Democratic Republic of Congo; it is the chief town 

of the Tshopo provinceand is located in the part of the 

Congolese central basin at 0° 31'North and 25° 11'E at 

an altitude of 396m. In the Kisangani region, rainfall is 

abundant but irregularly distributed over the year; the 

annualaverage rainfall calculated for a period of 50 
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years (1956 to 2005), shows 1724 mm, for an average 

annual temperature of 25.3 ° C, the monthly 

precipitation height is greater than 60 mm [11]. 

 

 

 

 

Plant Material 

The plants in this study are: Aloe vera, 

Moringa oleifera, Alium cepa, Basella alba, 

Newbouldia laevis, Alchornea cordifolia, Alium 

sativum, Artocarpus altilus, Mitracarpus villosus, 

Ageratum conyzoides. The taxonomy of these plants is 

shown in Table-1. 

 

Table-1: Taxonomy of tested plants 

Family Genus Species 

Xanthorrhoeaceae Aloe A. vera 

Moringaceae Moringa M. oleifera 

Lilliaceae Allium A. cepa 

Basellaceae Basella B. alba 

Bignoniaceae Newbouldia N. laevis 

Euphorbiaceae Alchornea A. cordifolia 

Lilliaceae Allium A. sativum 

Moraceae Artocarpus A. altilis 

Rubiaceae Mitracarpus M. villosus 

Asteraceae Ageratum A. conyzoides 

 

Fungal Material 

The fungal strains studied in this work are A. 

alternata, A. solani and Fusarium sp. These strains 

were isolated in the laboratory of the University of 

Ghent (Belgium) and sent to the laboratory of 

Microbiology and Phytopathology of the Faculty of 

Sciences of the Kisangani University (DRC) for their 

tests on the plants of the region. 

 

Methods 

Preparation of Concentrated Crude Extracts 

The crushed fresh vegetable matter is pressed 

to collect a juice. 10 ml of each juice are taken and 

concentrated by evaporation (at a temperature not 

exceeding 50 ° C) until an amount of about 2 ml [12]. 

 

Preparation of Ethanolic and Ethereal Extracts 

The ethanol (96%) and the petroleum ether 

served as the extraction solvent. 50 ml of each solvent 

were poured into the jars in which 10 grams of crushed 

fresh vegetable material were placed each time. The 

mixtures were macerated for 48 hours and then filtered. 

The filtrates were finally concentrated by evaporation to 

2 ml of extract in each tube [13-15]. 

 

Activity of Plant Extracts 

The method of inhibiting mycelial growth on a 

Petri dish in a solid medium was used to study the 

activity of extracts of medicinal plants compared to the 

thinner. This consists in depositing in the center of each 

Petri dish containing the PDA (Potato Dextrose Agar) 

medium (39gr / l) to which a test extract has been 

spread, a 5mm diameter mycelial explant obtained after 

perforation with a carrier piece. Incubation was made at 

25° C under permanent white light. 

 

Mycelial growth was monitored regularly for 7 

days by measuring each explant under different extracts 

at the rate of three repetitions per plant extract studied. 

 

Data Processing 

The reduction of mycelial growth (RMG) or 

percent inhibition of mycelial growth compared to the 

untreated control is determined by the formula: 

 

   ( )  
     

  
       [16] 

 

With C0: growth (mm) of the fungus on the culture 

medium without extract of the tested plant, 

 

Cc: growth (mm) of the fungus on the culture medium 

at a concentration c of extract of the tested plant 

 

The degree of activity of the extract is 

determined according to the following scale. The 

extract is said: 

 Very active and the very sensitive fungal strain for 

an inhibition of between 75 and 100%, 

 Active and the sensitive strain for an inhibition of 

between 50 and 75%, 

 Moderately active and the intermediate strain for 

an inhibition of between 25 and 50%, 

 Little or no active and the strain insensitive or 

resistant to inhibition <25% [16]. 

 

To achieve the assigned objectives and thus 

verify the hypotheses, the analysis of the variance was 

chosen as a statistical test. It was made possible by the 

R 2.10.0 Software [17]. 
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RESULTS AND DISCUSSION 

Crud Concentrated Extract 

 

 
Fig-1: Evolution of the diameters of the mycelia explantants of strains on different media with and without 

concentrated crude extracts 

 

It is observed from this illustration that all the 

plants tested showed an inhibitory activity against the 

strains tested according to the evolution of mycelial 

explantant growth relative to the witness strain. The 

maximum diameters attained by the strains under the 

action of the extracts of the plants make it possible, 

according to the degree of activity, to spread out 6 

plants with a very active concentrated crude extract to 

the Alternaria strains. Of which (4) M. oleifera, B. alba, 

M. villosus and A. conyzoides for A. alternata and (3) B. 

alba, N. laevis and A. altilus for A. solani. While B. 

alba inhibited both Alternaria strains, no plants acted 

very actively on Fusarium sp. for which (4) the B. alba 

extract was only active as well as the extracts of A. 

cepa, A. sativum and A. conyzoides. On the other hand, 

A. vera and A. cepa (2) were for the strain of A. 

alternata while A. sativum, M. villosus and A. 

conyzoides showed antifungal activity on A. solani. The 

3 fungal species show variable reactions in the presence 

of plant extracts tested as was the results of Bouazza 

and Hassikou [16]. 

 

As active as ours result, Kabore et al., [18] 

have shown and explained the effectiveness of M. 

oleifera seeds in water disinfection by the clarification 

and elimination of pathogenic microorganisms in 

Burkina Faso. The process before flocculation with the 

seed powder of this plant is as follows: the active 

ingredients contained in the powder (basic polypeptide, 

more specifically a set of polyelectrolytes) are released 

in water and meet the colloids present, thenthey give 

rise to a phenomenon of flocculation. These positively 

charged polyelectrolytes neutralize colloids in murky 

waters because the majority of these colloids have a 

negative charge [19, 20]. 

 

Rakotoniriana et al., [21] compared coagulants 

of M. oleifera and chemical (Al2 (SO4)3.18H2O) in 

water treatment in Madagascar. The turbidity value 

decreases from 403 to 4TNU (Turbidity Nephelometry 

Unit) with the use of Al2(SO4) 3.18H2O coagulant 

chemistry while that after treatment by the plant 

decreases from 403 TNU to 5 TNU, two values that 

comply with the potability standard [22, 23]. Regarding 

the post-treatment conductivities and salinities, the 

results of treatment with alumina sulphate are more 

contaminant than Moringa compared to the value of 

conductivity and salinity [22, 24]. This effect is 

observed in this work for A. alternate strains about 

concentrated crude extracts. 

 

Bouazza and Hassikou [16] tested the 

antifungal activity of the leaf pulp of A. vera on seven 

species of fungi (Botrytis cinerea, Curvularia lunata, 

Penicillium expansum, Trichophyton rubrum, A. 

alternata, Aspergillus fumigatus and Trichoderma 

viride) and compared to a few trade fungicides. They 

concluded that the A. vera's pulp used in the 

concentrated state is very active on the pathogenic 

species studied. These results corroborate those of this 

study on  A. alternata strain. 

 

Like us on fungi strains, several studies have 

investigated the effects of different garlic extract 
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preparations on bacterial growth. Either by the indirect 

method, the viable cell count [25, 26, 27]. It is the 

enumeration of the colonies to which the viable bacteria 

present in the medium spread on solid medium.Also by 

the spectrophotometry (OD 600 nm) for the monitoring 

of the measurement of the biomass during a bacterial 

culture [28, 29]. This non-informative method for cell 

viability, however, has the advantage of being faster 

[30]. 

 

Bouras and Benhamza [31] tested the impact 

of 2 plant extracts, basil (Ocimum basilicum) and garlic 

(A. sativum) in the fight against tomato leafminer Tuta 

absoluta on six varieties of tomato Solanum 

lycopersicum under plastic shelters The results of the 

larvicidal effect of the two plant extracts on larvae L3 

and L4 of T. absoluta tomato leafminer show that the 

two extracts studied are not very effective against T. 

absoluta. The dose 2.5 is shown to be the most lethal 

for both extracts with a mortality rate of 43.3%.For the 

dose 5% garlic extract is more effective than basil 

extract with respective mortality rates of 36.66 and 

6.67%. The crude A. sativum extract of this work also 

showed similar effects on A. solani and Fusarium sp. 

 

Ethanolic Extract 

 

 
Fig-2: Evolution of the diameters of the mycelian explantants of the strains on different media without and with 

ethanolic extracts 

 

Reading of this figure reveals that some plants 

with low activity have seen under the action of ethanol 

the improvement of activity and a change of class of 

activity according to the maximum diameters reached 

by the mycelian explantant. This is how the extract of 

N. laevis which had or had little activity in the 

concentrated crudeon A. solani state improved. As 

stated by Bouxid Hanae [32], the method of preparation 

of an herbal product may have an effect on the amount 

of active ingredient present. The timing and season of 

the harvest, as well as the type of soil where it grows, 

can also influence its effectiveness. Alilou [33] in a 

phytochemical and antifungal study of two plants from 

southern Morocco: Asteriscus graveolens subsp. odorus 

(Schousb.) Greuter and Asteriscus imbricatus (Cav.) 

DC. had extracted the leaves and flowers of these two 

plants in three solvents with increasing polarities 

including petroleum ether, ethyl acetate and methanol. 

A difference in yield of these extracts was thus noted. 

This difference could be due to the extraction capacity 

of each solvent. Each of these can extract well-defined 

families of secondary metabolites existing in the 

different parts of the plants studied. Indeed, according 

to Cowan [34], petroleum ether could extract alkaloids, 

terpenoids and coumarins. As for the solvent of ethyl 

acetate, it makes it possible to extract the glycosides. 

Methanol, the most polar solvent of the three, allows 

the extraction of tannins, saponins, terpenoids, 

anthocyanins, xanthoxylins, quassinoids, lactones, 

flavones, phenones and polyphenols. The modification 

of the action of N. laevis of this work would be its mode 

of preparation; that is to say a concentration of the 

active ingredient of the plant that would be due to the 

extracting solvent (ethanol). 
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Ethereal Extract 

 

 
Fig-3: Evolution of the diameters of the mycelian explantants of the strains on different media without and with 

ethereal extracts 

 

The observation of Fig-3 shows a decrease in 

the number of the plants with antifungal activity on the 

tested strains compared to the concentrated and 

ethanolic crude extracts. Only strains of A. solani kept a 

high sensitivity for more than half of the plants tested. 

This corroborates Alilou's [33] claim in his study that 

petroleum ether and ethyl acetate extracts from leaves 

and flowers appear to have the same activity against 

Penicillium digitatum. However, remain significantly 

lower than those of methanol extracts. The alkaloids, 

terpenoids and coumarins extracted by petroleum ether 

as well as the glycosides extracted by ethyl acetate 

would be a reliable argumentative support for this 

difference [34]. In fact, the statistical study has shown 

that the petroleum ether and ethyl acetate extracts have 

a very marked specificity for P. digitatum more than P. 

expansum for both the leaves and the flowers of A. 

graveolens subsp. odorus. In addition, the antifungal 

effect of the three extracts of A. imbricatus studied does 

not show an inhibition of P. expansum, unlike P. 

digitatum which seems to react significantly to their 

antifungal effect. 

 

Statistical analyzes to compare the effects of 

the extracts and the various plants analyzed reveal that 

there are no significant differences between the various 

extracts (Pr> 0.3244) while there are highly significant 

differences between the different plants tested. Because 

P value (Pr <2.2e-16 ***) 

 

 

CONCLUSION 

In the present work, we are interested in the in 

vitro study of the antifungal activity of 3 types of 

extracts (concentrated crudes, ethanolic and ethereal) of 

10 medicinal plants from the Kisangani region on 3 

phytopathogenic strains (A. alternata, A. solani and 

Fusarium sp.) with the intention of selecting those that 

can serve as an in situ test source. Experimentation of 

the activity of the different extracts of the plants tested 

allowed selection according to the maximum diameters 

reached on media containing the tested plant extracts 

that: 

 

9 plants (A. vera, M. oleifera, A. cepa, B. alba, 

N. laevis, A. sativum, A. altilus, M. villosus, A. 

conyzoides) showed concentrated crude extracts to react 

very actively or actively on one or the other fungal 

strain except A. cordifolia which did not act actively on 

any strain. B. alba and A. conyzoides were very active 

or active on the 3 fungal strains tested. 

 

8 plants (A. vera, M. oleifera, A. cepa, B. alba, 

N. laevis, A. altilus, M. villosus, A. conyzoides) gave 

ethanolic extracts reacting very actively or actively on 

one or the other fungal strainexcept two plants: A. 

cordifolia and A. sativum. The extracts of A. vera were 

very active on all fungal strains tested. 

 

7 plants (M. oleifera, B. alba, N. laevis, A. 

sativum, A. altilus, M. villosus, A. conyzoides) provided 

ethereal extracts reacting very actively or actively 
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except A. vera, A. cepaand A. cordifolia. The ethereal 

extracts of N. vullosis were for all the strains tested. 

 

A. cordifolia is the only plant that has shown 

no efficacy on the fungal strains tested. Statistical 

analysis showed that there was no significant difference 

between the different plant extracts, which allows to 

continue the search for concentrations that totally 

inhibit the growth of fungal strains. Moreover, the 

difference is highly significant between the plants 

tested, thus reflecting the quintessence of plant activity 

and not the action of solvents used in the preparation of 

different extracts; fact that completely eliminates the A. 

cordifolia plant compared to the strains tested. 
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