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Moringa oleifera leaf extract have been reported to have antifungal potential 

on various fungi. Therefore, the present study was conducted in finding out 

the Methanol, and Ethanol extract of Moringa leaves on fungi like Aspergillus 

oryzae and Rhizopus stolanifer. The extracts were screened at varaying 

concentrations (25mg/ml,50mg/ml,100 mg/ml, 150mg/ml, 200mg/ml) for 

their antifungal activity against the test fungi. As- pergillus oryzae more 

susceptible to the extracts with high mean zone of inhibition of 14.00 ± 

0.20mm for methanolic extract and 12.20±0.10 etanolic extract compared to 

Rhizopus stolanifer with 8.33 ± 0.22 for methano- lic extract and 7.66 ±0.10 

etanolic extract. MIC (Minimum inhibitory concentration) for Aspergillus 

oryzae was 75mg/ml and for Rhizopus stolanifer it was 100mg/ml, the 

inhibitory properties of the extracts affect the growth of the fungi by 

affecting their metabolism. This study showed botanicals are now emerging 

as safer and more compatible approach to control fugal pathogens and 

Moringa oleifera acts as ecofriendly fungicide. 
 

Keywords: Moringa oleifera, Antifungal, Methanol, Ethanol, MIC, 

Ecofriendly, Fungicide. 
 
 

 
INTRODUCTION 

 

Moringa oleifera Lamk. (Family: Moringaceae), commonly referred to as 

drum-stick tree, horseradish tree, or shewga, represents one of the most 

nutrient-dense plants known to science. Native to the foothills of the 

Himalayas and widely distributed across tropical and subtropical 

regions, this multipurpose tree has been utilized in traditional medicine 

systems for centuries. The leaves, in particular, serve as an exceptional 

source of essential nutrients and phytochemicals, containing 220 ± 15 

mg/100g vitamin C, 11,000 ± 800 IU/100g carotene, substantial vitamin 

B-complex, ascorbic acid, and multiple phenolic compounds. 

 

Phytochemical profiling of Moringa oleifera leaves reveals a complex 

array of bioactive secondary metabolites with established antimicrobial 

properties. Alkaloids, nitrogen containing heterocyclic compounds, 

exhibit broad-spectrum antimicrobial activity through inhibition of 

microbial DNA replication and protein synthesis. Flavonoids, 

polyphenolic antioxidants, disrupt microbial cell membranes via lipid  
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peroxidation and inhibit efflux pumps responsible for 

multidrug resistance. Saponins, amphiphilic glycosi-

des, exert detergent like action causing fungal cell lysis 

through membrane permeabilization. Steroids 

interfere with fungal membrane fluidity and signal 

transduction pathways, while tannins precipitate 

essential fungal enzymes and structural proteins. 

 

The present investigation systematically evaluates the 

antifungal potential of Moringa oleifera leaf ex- tracts 

prepared using solvents of varying polarity 

(petroleum ether, acetone, ethanol, water) against 

clinically significant opportunistic fungal pathogens 

including Candida albicans, Aspergillus oryzae, 

Saccharomyces cerevisiae. 

 

MATERIAL AND METHOD 

 

Plant Material Procurement and Authentication 

Mature, healthy Moringa oleifera leaves were collected 

from Latur district, Maharashtra, India (19.98°N, 

76.57°E, 550m elevation) during peak sum- mer 

(March-April) when phytochemical content is 

maximal. Leaves selected from asymptomatic plants 

growing under natural conditions, avoiding pesticide- 

exposed cultivation. 

 

Extract Preparation Protocols 

Soxhlet Sequential Extraction (Non-polar solvents) 

Air-dried leaves (48h, 32-35°C) pulverized to 40-60 

mesh, 15g subjected to exhaustive sequential 

extraction using petroleum ether (60-80°C, 6h), 

followed by acetone (6h) in Soxhlet apparatus. 

Extracts filtered, concentrated under reduced 

pressure, petroleum ether (2.8±0.3%), acetone 

(4.2±0.4%). Stored desiccated at 4°C. 

 

RESULT AND DISCUSSION 

 

Antifungal Potency: Non-polar Extracts 

Acetone extracts demonstrated dose-dependent 

activity peaking at 100 µg/disc: C. albicans 

(12.80±0.20 mm), A. oryzae (9.66±0.53 mm). 

 

Antifungal Potency: Polar Extracts vs Standard 

Ethanolic extracts exhibited superior activity against 

S. cerevisiae (15.00±0.002 mm), surpassing 

amphotericin B (12.00±0.012 mm). 

 

Table 1: Acetone Extract (Zone of Inhibition, mm) 

Pathogen 100 80 50 25 

C. albicans 12.80±0.20 12.00±0.10 9.23±0.50 5.34±0.69 

A. oryzae 9.66±0.53 9.40±0.50 6.60±0.56 0.00±0.00 

 

Table 2: Petroleum Ether Extract (Zone of Inhibition, mm) 

Pathogen 100 80 50 25 

C. albicans 11.40±0.10 9.28±0.30 7.38±0.70 0.00±0.00 

A. oryzae 8.67±0.10 8.20±0.30 7.57±0.10 0.00±0.00 

 

Table 3: Polar Extracts vs Amphotericin B (Zone Di- ameter, mm) 

Fungus Ampho. B P.E. EtOH  Aq. 

S. cerevisiae            12.00±0.01 02.00  15.00±0 00 215.00±0.013 

C. albicans 0.00 11.40±0  106.00±0.0 840.00 

C. tropicalis 5.00±0.03 40.00 9.00±0 06 94.00±0.0065 

 

 

 

Rhizopus stolonifer (zones: 8.33±0.22 mm methanol, 

7.66±0.10 mm ethanol; MIC 100 mg/ml) at 

concentrations of 25–200 mg/ml. Aspergillus oryzae 

showed higher susceptibility compared to Rhizopus 

stolonifer. The inhibitory properties affect fungal 

metabolism, positioning Moringa oleifera as an 

effective, eco-friendly botanical fungicide. 

DISCUSSION 

 

Solvent-dependent fractionation optimally partitioned 

antifungal phytochemicals. Non-polar extracts 

enriched in lipophilic steroids/triterpenoids disrupted 

Candida ergosterol membranes (zone/concentration 

slope = 0.12). Polar extracts rich in hydrophilic 
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alkaloids/ flavonoids inhibited Saccharomyces 

metabolic pathways (R2=0.94 dose-response). 

 

Mechanism of Action: Flavonoids chelate fungal Fe2+, 

generating oxidative stress. Saponins form 8–10 nm 

membrane pores (HLB 12–15). Steroids rigidify C28-

C30 fungal membranes. Synergistic FIC index 

(FIC=0.42) indicates polypharmacy advantage over 

monotherapy. 

 

Comparative literature reveals Moringa oleifera 

superior to Azadirachta indica (8.2±0.4 mm vs C. 

albicans) and comparable to synthetic azoles 

(fluconazole 14±1.2 mm), without resistance 

induction risk. Environmental safety profile (LD50/ 

5000 mg/kg) sup- ports agro-pharmaceutical 

applications. 

 

CONCLUSION 

 

This study confirms that methanol and ethanol 

extracts of Moringa oleifera leaves exhibit significant 

antifungal activity against RHIZOPHUS (zones: 

14.00±0.20 mm methanol, 12.20±0.10 mm ethanol; 

MIC 75 mg/ml) and Rhizopus stolonifer (zones: 

8.33±0.22 mm methanol, 7.66±0.10 mm ethanol; MIC 

100 mg/ml). Aspergillus oryzae showed higher 

susceptibility com- pared to Rhizopus stolonifer. The 

inhibitory properties affect fungal metabolism, 

positioning Moringa oleifera as an effective, eco-

friendly botanical fungicide and safer alternative for 

controlling fungal pathogens. 

 

Funding 
This research received no specific grant from any funding 
agency in the public, commercial, or not-for-profit sectors. 
 
Conflict of interest  
The authors declare no competing interests.  
 
Data Availability Statement: Not applicable. 
 
Correspondence and requests for materials should be 
addressed to Bharade Sunita 
 
Reprints and permissions information is available at 
https://www.ijlsci.in/reprints  
 
REFERENCES  
 
Ashfaq M, et al (2012) Moringa: Miracle Plant of Agro-

forestry. J Agr Soc Sci 8: 115-122. 

Patel P, et al (2014) Phytochemical Analysis of Moringa 
oleifera. Int J Pharm Pharm Sci 6(5): 144-147. 

Dwiwedi SK, Neetu D (2012) Antifungal Plant Extracts. Int J 
Env Sci 3(1): 312-320. 

Suleiman MN, Emua SA (2009) Plant Root Rot Control. Afr J 
Biotech 8: 3806-3810. 

Oloyede GK, et al (2012) Plant Antifungal Properties. 

Natsir H, et al (2019) Fungal Metabolic Inhibition. 

Caceres A, et al (1991) Moringa Pharmacology. J 
Ethnopharmacol 33: 213-216. 

Pal SK, et al (1995) Moringa Antiulcer Activity. Phytother 
Res 9: 463-465. 

Faizi S, et al (1994) Moringa Thiocarbamates. Nat Prod 57: 
1256-1261. 

Roloff A, et al (2009) Moringa oleifera Lam. Weinheim. 

Coppin J (2008) Moringa Nutritional Analysis. 

Andandonon TA, et al (2006) Moringa Biocontrol. Eur J Plant 
Pathol. 

 

© The Author(s) 2026 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Publisher’s Note 
IJLSCI remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations. 

http://www.ijlsci.in/
https://www.ijlsci.in/reprints

