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Abstract  

Natural compounds derived from plant extracts have a considerable role in the control of fungal serious diseases. 

Recent approaches investigate, antifungal protective roles from natural sources and recommend their effects relative 

to synthetic compounds. The motive of this research is to compare between methanol, dichloromethane and water 

extracts of fifteen plant extracts against various endophytic fungal isolates. Antifungal activities were measured using 

hole - plate diffusion method. Results showed that methanol extract exhibit the most significant activity followed by 

dichloromethane, while, water extract exhibited the least activity. Artemisia herba-alba methanol extract was highest 

active against Aspergillus niger isolated from Zee seeds. In conclusion, this study recommended the use of these plant 

extracts as a potent antifungal agent. 
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1. Introduction  

Some fungi are pathogenic to plants and leads to 

variety of diseases. Fungi can infect any part of the 

plant body. The ability to isolate and identify these 

phytopathogens is an essential step to investigate and 

treat these pathogens. During different forms of 

microbial infection, precise investigation and using 

combined drugs are recently used for a successful 

control of infection [1]. Despite, the presence of 

natural and synthetic products to eradicate fungal 

threats, many dangerous fungal infections are present 

and threaten human, animals and plants   [2]. There is 

a recent trend to develop a wider variety of antifungal 

agents that are more effective, less toxic, and cheaper 

from natural sources. Plants contains different 

molecules which could be useful, effective and 

affordable cost. They have compounds, that could be 

useful in the eradication of many diseases [3]. The 

plant extracts have been investigated and 

characterized for application to control microbial 

infections [4]. Many plants from different groups used 

in traditional medicine are available in rural regions 

and less expensive than other forms of drugs [5]. 

During primary steps to explore antifungals, it 

seems reasonable to assume that, many forms with 

different chemical formulas were tested to have 

advantages rather than regular used forms of drugs. 

Various extracts of traditional plant were also being 

examined. In the new trends, testing extracts of plants 

using various solvents from same plant to get innovate 

results. Researchers looking for plants that have well 

developed parts that could have different groups of 

compounds especially secondary metabolites to be 

beneficial for applications [6]. Antifungal agents are 

very common between plants with well-developed 

structures, some research groups have been evaluated 

activity of these plant extracts versus pathogenic fungi. 

[7]. Plants have been reported to have important 

origins of different beneficial compounds and a vast 

yield of extra-ordinary components which have been 

separated and used in various uses including 

traditional medicine which could be used by about 

80% of the world’s populations [8].  

Plant extracts exhibit antifungal roles versus 

large classes of fungi [9-13]. Several reports tested the 

effect of different plant extracts against the growth of 

fungi, e.g: Cymbopogon proximus against the 

toxigenic fungi Aspergillus flavus [14]; Allium 

sativum, and Eugenia caryophyllus against Fusarium 

oxysporum, and Rhizoctonia solani [15]; and Aristea 

ecklonnii against Botrytis cinerea, [16].  

 Plants extracts have been recognized since time 

immemorial. They are still used in cure, feeding and 

cosmetics [17]. Among these plant species, Teucrium 

polium, Cymbopogon proximus, Artemisia herba-alba, 

Moringa oleifera, Punica granatum, Ecballium 

elaterium, Sinapis alba, Humulus lupulus, Arctium 

tomentosum, Salvia officinalis L., Lavendula pinnata 

L., Cleome droserifolia, Acacia nilotica, Cassia 

angustifolia and Solenostemna arghel were described 

as broad-spectrum antimicrobial agents [18, 19]. 

Therapeutic effect of these plants can generally be 

attributed to their volatile fractions rather than their 

extracts [17]. 

In spite of much of plant species have been 

examined for antifungal properties, large groups have 

not been characterized in a proper way [20]. The 

objective of the present study is to assess antifungal 

action of various plant extracts against various plant 

fungal pathogens. 

 

2. Materials and Methods:  

Preparation of samples and isolation of plant 

pathogenic fungi: 
Plant samples from pear, wheat grains, zee seeds, 

apple fruits, beans, peaches, rice, lemon, were 

collected (in summer and autumn) between March-

November, 2019.The plant samples were collected in 

a bags, stored in proper place and used for isolation of 

microorganisms within 3 days. Then, rinsing the plant 

with NaOCl for 2 minute, washing with sterile 

distilled water for several times, dried using sterile 

filter papers and cut into 1 cm pieces. Three pieces per 
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each plant tissue were placed over the surface of three 

isolation media: Malt extract agar, Potato dextrose 

agar and Tryptic Soy Agar [21]. 

 

Morphological, examination and identification 

studies of fungal isolates:                                                                                                              

The morphological features of all plant fungal 

isolates were investigated and subjected to the direct 

microscopic examination at The Regional Center for 

Mycology and Biotechnology (RCMB), Al- Azhar 

University by using Atlas of clinical fungi [22] and 

Penicillium species were identified by using A 

laboratory guide to common Penicillium species [23]. 

Using Image analysis system [soft imaging system 

GmbH software at (RCMB) was used for examining 

the morphological features of fungal isolates. The 

cultures were tested by using light microscopy, after 

5-7 days’ incubation.  

Plants: 

Fifteen plants from a were collected as 

following: Teucrium polium, Cymbopogon proximus, 

Artemisia herba-alba, Moringa oleifera, Punica 

granatum, Ecballium elaterium, Sinapis alba, 

Humulus lupulus, Arctium tomentosum, Salvia 

officinalis L., Lavendula pinnata L., Cleome 

droserifolia, Acacia nilotica, Cassia angustifolia and 

Solenostemna arghel 

Preparation of plant extracts: 

The plants were thoroughly washed in running 

water and sterile distilled H2O, dry, then ground by 

blender and stored in clean container. Methanol, 

dichloromethane and water were used as separated 

extraction solvents. 500 ml of each solvent are added 

to 60 gm of powdery plants and mixed for 30 min by 

a homogenizer, then stand for 2 hours and filtered by 

Whatman filter paper to remove the residual materials 

and were used as 100% pure extracts. Mixtures were 

then centrifuged at 7000 rpm for 15 min to collect 

extracts. Solvents were left to evaporate using a rotary 

evaporator. Complete the total extracts of used plants 

to 5 ml of each solvent. [24-26].   

Determination of antifungal potentialities of the 

plants: 

To perform this experiment; The diameter of 

inhibition zones using hole - plate diffusion method; 

0.5 cm diameter holes were cut in the agar using cork 

borer in sabouraud dextrose agar sterile plates, which 

had previously been seeded with the test fungal strain 

by using sterile cotton swabs; the swabs were spread 

over the surface of the medium. The holes were filled 

by 200 μl of each concentrated plant extract filtrate, 

plates were left at 4 °C for two hours for penetration, 

and then incubated for and 5-7 days. After the end of 

the incubation period, the inhibition zones were 

measured [27].    

The inhibition zones were assessed at two points 

along the diameter of the plate and the mean of these 

two measures were calculated as the mean diameter of 

the colony. The inhibition zone in control sets was 

compared with that of various treatments [28].   

 

3. Results: 

Plants & Identification of the fungal isolates:  

Various plants used in this study were seen in 

table (1), Furthermore, different plant fungal isolates 

were identified at (RCMB) Al-Azhar University. The 

most fungal isolates have been affected with different 

plant extracts were Aspergillus niger, Penicillium 

citrinium (B) and Aspergillus fumigatus as shown in 

(Fig. 1). 

 

Table (1) Different Plant species, their families, and their uses. 

  

No. Plants Family Uses 

1 Teucrium polium Lamiaceae Severe abdominal pain, reduce heat. Treatment of Diabetes  

2 Cymbopogon    

proximus 

Poaceae To clear the urinary tract, to treat wound compresses. Arthritis and 

rheumatism and Fever. 

3 Artemisia herba-alba Asteraceae  antiseptic, antispasmodic and the treatment of diabetes mellitus 

4 Moringa oleifera Moringaceae  Antimicrobial-Anti-inflammatory, Strengthens the immune system, 

Protects liver and kidney 

Rebuilds the weak bones, It treats patients with diabetes and high 

blood pressure patients. Milk dispenser 

5 Punica granatum Lythraceae Anti-Inflammatory, anticancer, Anti-bacterial  

Treatment of osteoporosis, Diabetes , Blood Fat -Bleeding gums 

and  Acidity of the stomach 

6 Ecballium elaterium Cucurbitaceae Jaundice - Hepatitis, Epilepsy, Sinus Abdominal ascites - Reduce 

Cholesterol. 

7 Sinapis alba Brassicacea Reduce the risk of cancer, especially stomach cancer. Reduces 

high blood pressure , arthritis,  

8 Humulus lupulus Cannabaceae Calming the Nerves-Aperitif, Anti-Bloating-Anti-contractions, 

control digestion 

9 Arctium tomentosum Asteraceae Cure diabetes patients, immune system stimulation, skin problems  

10 Salvia officinalis L. Lamiaceae Sprains, swelling, ulcers and bleeding 

11 Lavendula pinnata L. Lamiaceae Headache, general, calming, aromatherapy and anxiolytic 

12 Cleome droserifolia Capparaceae Wounds and dermatitis 

https://www.wikiwand.com/fr/Asteraceae
https://en.wikipedia.org/wiki/Antiseptic
https://en.wikipedia.org/wiki/Antispasmodic
https://en.wikipedia.org/wiki/Diabetes_mellitus
https://en.wikipedia.org/wiki/Moringa
https://en.wikipedia.org/wiki/Lythraceae
https://en.wikipedia.org/wiki/Cucurbitaceae
https://en.wikipedia.org/wiki/Brassicaceae
https://en.wikipedia.org/wiki/Cannabaceae
https://en.wikipedia.org/wiki/Arctium_tomentosum
https://en.wikipedia.org/wiki/Asteraceae
http://en.wikipedia.org/wiki/Aromatherapy
http://en.wikipedia.org/wiki/Anxiolytic
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13 Acacia nilotica Mimosaceae Healing, urinary tract infections and conorrhea 

14 Cassia angustifolia Fabaceae Constipation 

15 Solenostemna arghel Aselepiadaceae Antispasmodic, digestive and menstruation 

Table (2) Antifungal activities of different plant extracts against Aspergillus fumigatus, Aspergillus niger, 

Penicillium aurantiogriseum using different solvents. Data are expressed as mean diameter of inhibition zones (cm). 

Fungal Isolates Aspergillus fumigatus Aspergillus niger Penicillium aurantiogriseum 

Solvents used 
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1 Teucrium polium 1.3 - - 1.0 - - 1.8 - - 

2 Cymbopogon    

proximus 
- - - - - - - - - 

3 Artemisia herba-alba 2.5 - 1.5 6.0 3.0 3.5 4.0 - 2.5 

4 Moringa oleifera - - - - - - - - - 

5 Punica granatum 2.0 4.0 1.5 2.0 - - 3.5 1.2 - 

6 Ecballium elaterium - 2.0 - - 3.8 - - 2.0 - 

7 Sinapis alba - 2.0 2.5 - 5 2.5 - 3.2 2.5 

8 Humulus lupulus - 2.0 - - 4.5 - - 3.0 - 

9 Arctium tomentosum 1.0 - - 1.5 - 2.0 2.0 - - 

10 Salvia officinalis L. 1.2 - - 1.0 1.8 1.0 0.8 1.2 - 

11 Lavendula pinnata L. 1.5 - - 1.0 1.2 1.0 1.0 2.0 - 

12 Cleome droserifolia 1.0 1.0 - - 0.8 - 1.0 2.2 0.8 

13 Acacia nilotica - 1.0 0.8 - 0.8 - - 0.8 - 

14 Cassia angustifolia - - 1.0 - 1.0 - 1.2 - - 

15 Solenostemna arghel - 0.8 - - 1.0 - - 0.8 - 

Table (3) Antifungal activities of different plant extracts against Aspergillus flavus, Epicoccum nigrum, Trichoderm 

pseudokoningii using different solvents. Data are expressed as mean diameter of inhibition zones (cm).  

 

Fungal Isolates Aspergillus flavus Epicoccum nigrum 
Trichoderma 

pseudokoningii 

Solvents used 
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1 Teucrium polium 0.8 1.3 - - - - 1.0 - - 

2 Cymbopogon    proximus - - - - - - 0.8 - - 

3 Artemisia herba-alba 4.0 4.0 3.5 4.0 2.5 3.0 - 1.5 2.0 

4 Moringa oleifera - - - - - - - - - 

5 Punica granatum 2.0 2.5 - 3.5 5.2 2.0 2.3 2.0 3.5 

6 Ecballium elaterium - 2.2 - - 4.5 - - 3.0 - 

7 Sinapis alba - 2.5 1.5 - 4.7 3.0 - 2.5 2.5 

8 Humulus lupulus - 2.5 - - 5.3 - - 2.5 - 

9 Arctium tomentosum - - - - - 1.5 - 2.0 - 

10 Salvia officinalis L. 1.0 2.0 0.8 1.5 - - 1.5 1.8 1.0 

11 Lavendula pinnata L. - - - - 1.2 - 1.2 - - 

12 Cleome droserifolia - 1.5 - 0.8 1.5 1.2 - - - 

13 Acacia nilotica - 1.5 - - - - - 2.0 - 

14 Cassia angustifolia - - - - - - - 1.2 - 

15 Solenostemna arghel - 1.0 - - - - - - - 

https://en.wikipedia.org/wiki/Arctium_tomentosum
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/trichoderma-pseudokoningii
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/trichoderma-pseudokoningii
https://en.wikipedia.org/wiki/Arctium_tomentosum
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Table (4) Antifungal activities of different plant extracts against Alternaria alternata, Fusarium culmorum, 

Rhizoctonia solani using different solvents. Data are expressed as mean diameter of inhibition zones (cm). 

Fungal Isolates 

 

Alternaria 

alternata 

Fusarium  

Culmorum 

Rhizoctonia 

solani 

Solvents used 
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1 Teucrium polium 1.2 - - 1.0 - - - - - 

2 Cymbopogon    

proximus 
1.2 - - - - - - - - 

3 Artemisia herba-alba 2.5 1.8 2.5 0.3 2.5 2.0 0.8 2.5 1.2 

4 Moringa oleifera - 4.3 2.0 - - - - 2.5 2.0 

5 Punica granatum 3.0 3.8 - 3.0 1.5 1.8 - - - 

6 Ecballium elaterium - 2.5 - - 2.2 - - 2.5 - 

7 Sinapis alba - 3.0 1.8 - 2.0 2.0 - - - 

8 Humulus lupulus - 3.0 - - 2.8 - - - - 

9 Arctium tomentosum - - - 1.8 2.0 1.8 - - - 

10 Salvia officinalis L. - - - 1.5 - - 2.5 2.5 1.5 

11 Lavendula pinnata L. 1.8 2.5 1.5 1.8 1.8 1.5 - - - 

12 Cleome droserifolia - - - - - - - - - 

13 Acacia nilotica 1.5 2.5 - 2.5 2.0 1.8 - 1.8 - 

14 Cassia angustifolia - - - 1.8 - - 2.0 - - 

15 Solenostemna arghel - - - - 2.5 - - 1.8 - 

Table (5) Antifungal activities of different plant extracts against Fusarium oxsprium, Fusarim graminearum  

and Pencillium citrinium using different solvents. Data are expressed as mean diameter of inhibition zones 

(cm). 

Fungal Isolates 
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Fusarim 
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Pencillium citrinium 

Solvents used 
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1 Teucrium polium - - - 0.8 1.0 - - - - 

2 Cymbopogon    proximus - - - - 1.5 - - - - 

3 Artemisia herba-alba 2.2 3.0 3.0 2.5 2.6 2.0 2.0 2.0 2.5 

4 Moringa oleifera - - 2.5 - - 1.5 - - - 

5 Punica granatum 2.3 - 1.8 3.0 - - 2.5 2.3 - 

6 Ecballium elaterium - - - - - - - 4.8 - 

7 Sinapis alba - - 2.0 - - 2.3 - 4.5 2.5 

8 Humulus lupulus -  - - 2.5 - - 4.8 - 

9 Arctium tomentosium 3.0 - 3.0 1.0 2.5 3.0 - - - 

10 Salvia officinalis - - - - - - 2.5 2.5 1.8 

11 Centaurea cyanus - - - - - - - 1.8 - 

12 Cleome droserifolia 1.5 1.8 - 1.8 1.0 - - - - 

13 Acacia nilotica 2.0 1.8 - - 1.8 - 1.8 1.8 - 

14 Cassia angustifolia - - - - - - - - - 

15 Solenostemna arghel 2.5 2.8 2.8 0.8 2.0 1.5 1.5 0.8 - 

 

 

https://en.wikipedia.org/wiki/Arctium_tomentosum


Asmaa.M.Hafez, Nahed.M.Ayyat, Basma.H.Amin and Reyad.M.El-sharkawy                                                   285 

Benha Journal Of Applied Sciences, Vol. (7) Issue (5) (2022( 

Fig. (1) Light microscopy micrograph of   Aspergillus niger (A), Pecillium citrinium (B) and Aspergillus fumigatus 

(C), Magnification = 40X. 

 

 

Screening test of antifungal activity:  
 

This study was conducted to detect the 

antifungal activities of different botanical extracts 

using different solvent systems (methanol, 

dichloromethane and water) against various plant 

fungal pathogens isolated from various crops. The 

crude extracts had antifungal actions versus the 

majority of the fungal isolates, and the of inhibition 

potentiality differ with the fungi according to the type 

of plant extract. 

Among the solvents used for extraction, 

methanol extracts revealed the most inhibitory effect 

against mycelial growth of the plant fungal isolates, 

especially, Artemisia herba-alba against Aspergillus 

niger isolated from the Zee seeds.   

The methanol extract results were as the follows: 

Artemisia herba-alba exhibited good results against 

Aspergillus niger (6.0 cm), Epicoccum nigrum (4.0 

cm), Fusarim Culmorum (3.0 cm), Fusarim 

graminearum (2.5 cm)  

The dichloromethane extract results were as the 

follows: Humulus lupulus exhibited good results 

against Aspergillus niger (4.5 cm), Epicoccum nigrum 

(5.3 cm), Fusarim Culmorum (2.8 cm), Fusarim 

graminearum (2.5 cm). 

 However, water extracts had the least effect 

against most of the tested fungal isolates. 

 

4. Discussion 

Plants commonly yield many metabolites which 

have many biomedical applications. Plant molecules 

have been widely used in traditional medicine [29, 30]. 

The last periods witnessed an emerging in the testing 

on plants as a repertoire of disease control [31, 32]. 

More natural antimicrobial agents lead the 

investigators to examine the success of compounds 

extracted from plants [33. 

Plant parts are subjected to infection by several 

micorganisms, mainly fungi named endophytes [34, 

35]. The antimicrobial action of ethanol, chloroform, 

and water extracts of Centella asiatica has been 

studied against different fungi such as   A. niger and C. 

albicans with inhibitory effect against all the tested 

microorganisms [36].  

The crude extracts of Dodonaea viscosa have 

promising antifungal role on fungal plant pathogens, 

Aspergillus niger, Aspergillus flavus. Chloroform 

extract had maximum inhibition activity of 50-90.91% 

as compared to methanol, ethyl acetate and aqueous 

extracts have active inhibition action against tested 

plant pathogens [37], which agrees with this study; 

methanol extracts recorded the most inhibitory effect 

against the most of tested fungal isolates. 

Ali, et al., [38] tested nematicidal activities of 

Artemisia. herba-alba Furthermore, Ahmed-Laloui, et 

al., [39] examined methanolic extract of A. herba-

alba (AH), A. campestris subsp. glutinosa, and A. 

judaica subsp sahariensis reported that artemisinin 

and antioxidant activities of three wild Artemisia 

species of Algeria. 

The current study agrees with Pavel and Alcu 

[40] who reported that the rise of fungal resistance to 

regular treatments and the regimen cost, and its 

fungistatic activity. Artemisia herba-alba extract 

tested its role to be used as a topical antifungal 

material against fungi. Recently, El-Shatoury et al., 

[41] reported that biodiversity of entophytic 

actinobacteria to inhabiting Artemisia herba-alba. 

Adegoke, et al., [42] reported that the 

antimicrobial role of the aqueous, methanol and 

chloroform leaf extracts of Cissus multistriata. 

Cosoveanu and Cabrera [43] reported various roles 

characterized by fungal endophytes of Artemisia spp. 

Aziz et al., [44] reported that Artemisia herba-alba 

could be used in preparation of nanoinsecticides 

versus microbial pathogens. In accordance with 

current results, the methanol extract of Artemisia 

herba-alba revealed promising antifungal activity 

compared with dichloromethane extract, with A. niger  

 

5. Conclusion= 

Thus, this study revealed that methanol extract of 

the screened plants would be beneficial in treating 

plant pathogens especially Artemisia herba-alba 

against Aspergillus niger isolated from the zee seeds. 

More tests are required to isolate, characterize and 

elucidate the structure of the bioactive agents of these 

plant organs for antifungal drugs formulation. 
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