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Introduction
The emergence and dissemination of multiple drugs represents 
a great challenge which encourages scientists and researchers 
towards utilization the products in the nature as a source of new 
medicine candidates that can be a promising alternate to the 
already existing medicine. Unfortunately, the antibiotic resistance 
exerts a detrimental effect on the effectiveness of these agents 
and consequently affects healthcare outcomes and expenses [1]. 
Research has been directed to the determine the efficacy of a wide 
range of plants to be used as antimicrobial agents [2,3].

Moringa oleifera (miracle tree or drumstick tree) is native to India 
and recently distributed in different parts of the world [4-6]. It 
consists of nutritive components such as minerals, amino acids 
proteins, vitamins and β-carotenes [7]. The leaves of Moringa 
oleifera contain a plethora of such alkaloids, saponins, tannins, 

steroids, phenolic acids, glucosinolates, flavonoids, and terpenes [8].

Many pharmacological activities have been done to investigate the 
therapeutic potential of Moringa oleifera including cardiovascular 
activity, anti-inflammatory activity [10], antihypertensive activity, 
antioxidant activity, anticancer activity, hepatoprotective and 
nutraceutical activity anti-allergic activity, antimicrobial [9-18].

Hyphaene thebaica (Doum fruit) exists in Western India parts of 
Africa and Arabian Peninsula [19,20]. It is an origin of fundamental 
minerals such as calcium, sodium, magnesium, phosphorus and 
potassium [21]. Moreover, fruits contain nutritive principles 
including vitamins, carbohydrates, and fiber. Also the fruit contains 
tannins, saponins, hydroxy cinnamates and Flavonoids [20,22]. 
The plant possesses a variety of pharmacological properties such 
as antimicrobial, anticancer, hyperlipidemia, antioxidant, anti-
inflammatory, and antidiabetic effects [19,23].
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ABSTRACT
Background: Plants may provide a promising source of bioactive compounds that could be used to control infectious diseases.

Objective: This study was undertaken to explore antifungal activities of two plant extracts.

Methods: Antifungal activity was determined by the aid of disc diffusion method against three references fungal strains, using different dilution (5, 25, 
50, 100, 250 μg/ml).

Results: Inhibition zone of the extracts was compared with different standards (Nystatin and Griseofulvin). Our study illustrated the occurrences of 
antimicrobial efficacy.

Conclusion: The results of the present study have shown that Moringa oleifera and Hyphaene thebaica possess a promising antifungal activity. Hence further 
surveys prerequisite to isolate the effective constituents responsible for this activity.
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The current study was conducted to confirm the antifungal 
potential of ethanolic extracts of Moringa oleifera leaves and 
Hyphaene thebaica fruits against reference fungi. 

Materials and Methods
Collection of Plants Materials
Leaves of Moringa oleifera and the fruits of Hyphaene thebaica 
were collected from various areas of Western and Northern districts, 
Sudan respectively. The identification of the plants was accomplished 
in the department of Pharmacognosy, Medical Research Centre, and 
Khartoum, Sudan. Collection based on ethno botanical information 
survey. The plant materials were labeled by numbers and date.

Preparation of Plants Extract
Preparation and extraction of the Moringa oleifera leaves and 
Hyphaene thebaica fruits was conducted as in [24]. The plants 
were subjected to drying and grinding by a mechanical grinder. 
(30.0 g) of Moringa oleifera and (35.0 g) of Hyphaene thebaica 
powders were defatted by petroleum ether (60-80°C), followed by 
900 ml of ethanol by the aid of Soxhlet extractor for 72 hours at 
a temperature not more than the boiling point of the solvent. The 
extracts were filtered by Whatman filter paper (No.1) while still hot, 
concentrated by rotary flask evaporator and dried in a desiccator. The 
ethanolic extracts yield dark greenish solid residue weighing 8.50 
g (24.28% w/w) from Moringa oleifera leaves and dark brownish 
highly viscous semi-liquid residue weighing 7.2 g (24.0% w/w) 
from Hyphaene thebaica fruits. The process was continued to get 
more extracts. The extracts were then placed into sterile bottles 
and kept at a refrigerator to be used for biological tests. The crude 
extracts of ethanol were adjusted to have a concentration expressed 
as (mg/ml) to be used for antifungal testing.

Test Microorganisms 
Three fungal reference strains including Candida albicans (MTCC 
1345), Aspergillus niger (MTCC 2211) and Aspergillus clavatus 
(MTCC 1126), were selected depend on their clinical importance. 
These strains were provided by Microbiology department, Faculty 
of Dentistry, Jazan University, Saudi Arabia.

Antifungal Efficacy. 
Determination of Zone Inhibition
The antifungal efficacy was investigated by using agar disk 
diffusion method [25]. Each purified extracts were dissolved in 
dimethyl sulfoxide, sterilized by filtration using sintered glass 
filter, and stored at 4°C. The dilution of (5, 25, 50, 100, and 250 
μg/ml) of each extract and reference drugs were prepared in 
double-distilled water using nutrient agar tubes. Mueller-Hinton 
sterile agar plates were seeded with indicator strains (108 cfu) and 
allowed to stay at 37°C for 3 hours. Control tests were performed 
under similar conditions by using Nystatin and Griseofulvin as 
authentic samples. The extracts were then examined for their 
antimicrobial activities versus Candida albicans, Aspergillus niger 
and Aspergillus clavatus. The inhibitory zones were recorded after 
incubation at 28°C for 48 to 96 hours

Determination of Minimum Fungal Concentrations (MFCs)
The minimum fungal concentrations were examined by serial 
sub -cultivation of a 2 µl into micro titer plates containing 100 
µl of broth per well and further incubation 72 hours at 28 ℃. The 
lowest concentration with no visible growth was defined as MFC 
indicating 99.5% killing of the original inoculum. A commercial 
standard, Fluconazole (Sigma), was used as positive controls 
(1–3000 µg/ml) for fungi. All experiments were performed in 
duplicate and repeated three times.

Results
The antimicrobial efficacy of the Moringa oleifera leaves and 
Hyphaene thebaica fruits extracts were examined using various 
concentrations (5, 25, 50, 100, and 250 μg/ml) versus Aspergillus 
niger, Aspergillus clavatus and Candida albicans.

The antifungal efficiency was estimated in terms of zone inhibition. 
The antimicrobial efficacy raised with increase in the concentration 
of extracts (μg/ml). Compared with standard our finding revealed 
that Candida albicans showed good results compared with 
Aspergillus niger and Aspergillus clavatus. Inhibition zones 
measured ranged from 10 to 30 mm for all the sensitive fungi. 
The extracts of Moringa oleifera leaves and Hyphaene thebaica 
fruits found to be more efficient versus all examined microbes. 
[Figures 1-3, Table 1].

Figure 1: Antifungal Activity of Moringa Oleifera and Hyphaene 
Thebaica Extracts Against Candida Albicans (MTCC 1345) 
Compared to Standard Drugs

Figure 2: Antifungal Activity Moringa Oleifera and Hyphaene 
Thebaica Extracts Against Aspergillus Niger (MTCC 2211) 
Compared to Standard Drugs

Figure 3: Antifungal Activity of Moringa Oleifera and Hyphaene 
Thebaica Extracts Against Aspergillus Clavatus (MTCC 1126) 
Compared to Standard Drugs
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Table 1: Minimum Inhibition and Fungal Concentrations 
(MFC) of Moringa Oleifera and Hyphaene Thebaica Extracts 
on Aspergillus Niger and Aspergillus Clavatus
Plant 
tested

A. niger (µg/ml) A. clavatus
MIC MFC MIC MFC

Moringa 
oleifera

44.2 56.0 28.6 42.2

Hyphaene 
thebaica

32.4 38.8 33.3 46.3

Discussion 
The study aimed to explore the prominence utilization of the 
medicinal plant. The use of medicinal plants as antimicrobial 
agents has increased [26-28]. A great proportion of people around 
the world tend to use plants in health care [29,30]. 

The ethanolic extracts of Moringa oleifera exerted a strong 
to moderate to no activity towards the examined fungi. The 
antifungal activity of Moringa oleifera may be attributed to certain 
constituents including tannins, phenolic compounds and flavonoids 
[31,27,32,33].

Our finding showed that the ethanolic extracts of Hyphaene 
thebaica exhibited a strong efficiency versus all the tested fungal 
strains. Similar results were obtained by other research workers 
[34,35].

The antifungal activity of Hyphaene thebaica extract was ascribed 
to certain compounds present therein such as anthocyanins, 
saponins, flavonoids, and tannins [36]. 

Our study has shown that Moringa oleifera and Hyphaene thebaica 
possess a promising antifungal activity and it may provide some 
insights to the possible use of these plants for treating different 
infectious diseases. Hence further studies should be directed 
towards bioassay guided -fractionation and characterization of 
the active principles responsible for the antifungal activity [37].

Acknowledgements
Authors of this article are joyful, to the Director and technicians, 
Microbiology Laboratory, Faculty of Dentistry, Jazan University, 
Jazan, Saudi Arabia for their priceless support and for the provision 
of all research facilities.

References
1.	 Yang X, Ye W, Qi Y, Ying Y, Xia Z (2021) Overcoming 

Multidrug Resistance in Bacteria Through Antibiotics 
Delivery in Surface-Engineered Nano-Cargos: Recent 
Developments for Future Nano-Antibiotics. Front. Bioeng. 
Biotechnol 9: 696514.

2.	 Merciline O and Dominic M (2020) Phytochemical screening 
and antimicrobial activity of crude extract of Tithonia 
diversifolia. Open J Biol Sci 5: 028-033. 

3.	 Walsh TR, Gales AC, Laxminarayan R, Dodd PC (2023) 
Antimicrobial Resistance: Addressing a Global Threat to 
Humanity. PLoS Med 20: e1004264. 

4.	 Fahey JW (2005) Moringa oleifera: A Review of the Medical 
Evidence for Its Nutritional, Therapeutic, and Prophylactic 
Properties. Part 1. Trees for life Journal 1: 1-15.

5.	 Wadhwa S (2013) A review on commercial, traditional uses, 
phytoconstituents and pharmacological activity of Moringa 
oleifera. Global Journal of Traditional Medicinal Systems 
2: 01-13.

6.	 Anzano A, de Falco B, Ammar M, Ricciardelli A, Grauso L, 

et al. (2022) Chemical Analysis and Antimicrobial Activity 
of Moringa oleifera Lam. Leaves and Seeds. Molecules 27: 
8920. 

7.	 Bukar AA, Uba, Oyeyi T (2010) Antimicrobial profile of 
Moringa oleifera Lam extracts against some food–borne 
microorganisms. Bayero Journal of Pure and Applied Sciences 
3.

8.	 Abd Rani N, Khairana H, Endang Ki (2018) Moringa Genus: 
A Review of Phytochemistry and Pharmacology. Frontiers 
in Pharmacology 9: 1-26.

9.	 Panda S, Kar A, Sharma P, Sharma A (2023) Cardioprotective 
potential of N,_-l-rhamnopyranosyl vincosamide, an indole 
alkaloid, isolated from the leaves of Moringa oleifera in 
isoproterenol induced cardiotoxic rats: In Vivo and in vitro 
studies. Bioorganic Med. Chem. Lett 23: 959-962. 

10.	 Kooltheat N, Pankla Sranujit R, Chumark P, Potup P, 
Laytragoon-Lewin N, et al. (2014) An ethyl acetate fraction of 
Moringa oleifera Lam. inhibits human macrophage cytokine 
production induced by cigarette smoke. Nutrients 6: 697-710. 

11.	 Dangi SY, Jolly CI, Narayanan S (2002) Antihypertensive 
activity of the total alkaloids from the leaves of Moringa 
oleifera. Pharm Biol 40: 144-148. 

12.	 Araújo LCC, Aguiar JS, Napoleão TH, Mota FVB, Barros 
ALS, et al. (2013) Evaluation of cytotoxic and anti-
inflammatory activities of extracts and lectins from Moringa 
oleifera seeds. PLoS ONE 8: e81973. 

13.	 Xu Y, Chen G, Guo M (2021) Correlations between 
phytochemical fingerprints of Moringa oleifera leaf extracts 
and their antioxidant activities revealed by chemometric 
analysis. Phytochem. Anal 32: 698-709. 

14.	 Khalafalla MM, Abdellatef E, Dafalla HM, Nassrallah AA, 
Aboul-Enein KM, et al. (2010) Active principle from Moringa 
oleifera Lam leaves effective against two leukemias and a 
hepatocarcinoma. Afr. J. Biotechnol 9: 8467-8471. 

15.	 Tiloke C, Anand K, Gengan RM, Chuturgoon AA (2018) 
Moringa oleifera and their phytonanoparticles: Potential 
antiproliferative agents against cancer. Biomed. Pharmacother 
108: 457-466. 

16.	 Almatrafi MM, Vergara-Jimenez M, Murillo AG, Norris GH, 
Blesso CN, et al. (2017) Moringa leaves prevent hepatic lipid 
accumulation and inflammation in guinea pigs by reducing 
the expression of genes involved in lipid metabolism. Int. J. 
Mol. Sci 18: 1330. 

17.	 Abd Rani NZ, Kumolosasi E, Jasamai M, Jamal JA, Lam 
KW, et al. (2019) In Vitro anti-allergic activity of Moringa 
oleifera Lam. extracts and their isolated compounds. BMC 
Complement. Altern. Med 19: 1-16. 

18.	 Moyo B, Masika PJ, Muchenje V (2011) Antimicrobial 
activities of Moringa oleifera Lam Leaf Extracts. Afr. J. 
Biotechnol 11: 2797-2802. 

19.	 Hsu B, Coupar IM, Ng K (2006) Antioxidant activity of hot 
water extract from the fruit of the Doum palm, Hyphaene 
thebaica. Food Chemistry 98: 317-328.

20.	 El-Beltagi HS, Mohamed HI, Yousef HN, Fawzi EM (2018) 
Biological activities of the doum palm (Hyphaene thebaica 
L.) extract and its bioactive components. In: Shalaby E (ed) 
Antioxidants in Foods and its Applications. IntechOpen, 
London, SW7 2QJ, United Kingdom.

21.	 Aboshora WZ, Lianfu M, Dahir MA, Gasmalla A, Musa, 
et al. (2014) Physicochemical, nutritional and functional 
properties of the epicarp, flesh and pitted sample of doum 
fruit (Hyphaene Thebaica). Journal of Food and Nutrition 
Research 2: 180-186.

22.	 Nisreen G and Heba A (2020) Effect of Doum (Hyphaene 
Thebaica) Fruit Water Extract on hypercholesteremic Rats. 



Citation: Omer Mohammed, Nizar Sirag, Assad Khalid, Husham E Homeida (2024) Investigation of Antifungal Activity of Moringa Oleifera and Hyphaene Thebaica 
Extracts. Journal of Infectious Diseases & Case Reports. SRC/JIDSCR-216. DOI: doi.org/10.47363/JIDSCR/2024(5)188

Volume 5(1): 4-4J Infect Dis Case Rep, 2024

Copyright: ©2024 Nizar Sirag, et al. This is an open-access article distributed 
under the terms of the Creative Commons Attribution License, which permits 
unrestricted use, distribution, and reproduction in any medium, provided the 
original author and source are credited.

Life Science Journal 17.
23.	 Abdallah EM (2021) Screening of methanolic extract for 

antimicrobial activity of Hyphaene thebaica L fruit pulp 
from Sudanese folklore. South Asian J Res Microbiol 15: 
1655-1664.

24.	 Florence IF, Adeboye AO, Stephen IO (2014) Comparative 
evaluation of in vitro antioxidant properties of Cajanus cajan 
seed and Moringa oleifera leaf extracts. Int. J. Biochem Res 
Rev 4: 163-172.

25.	 Mahesh B, and Satish S (2008) Antimicrobial activity of 
some important medicinal plants against plant and human 
pathogens. World journal of agricultural sciences 4: 839-843.

26.	 Adigüzel AM, Güllüce M, Sengul LH, Ogutcu F (2005) 
Antimicrobial effects of Ocimum basilicum (Labiatae) 
extract. Turkish Journal of Biology 29: 155-160.

27.	 Cushnie TPT, Lamb AJ (2005) Antimicrobial Activity of 
Flavonoids. Int. J. Antimicrob. Agents 26: 343-356. 

28.	 Das KR, Tiwari, Shrivastava D (2010) Techniques for 
evaluation of medicinal plant products as antimicrobial agents: 
Current methods and future trends. Journal of medicinal plants 
research 4: 104-111.

29.	 Rates SMK (2001) Plants as source of drugs. Toxicon 39: 
603-613.

30.	 Verma S and Singh S (2008) Current and future status of 
herbal medicines. Veterinary world 1: 347-350.

31.	 Sato Y, Shibata H, Arai T, Yamamoto A, Okimura Y, et al. 
(2004) Variation in Synergistic Activity by Flavone and Its 
Related Compounds on the Increased Susceptibility of Various 
Strains of Methicillin-Resistant Staphylococcus Aureus to 
Beta-Lactam Antibiotics. Int. J. Antimicrob. Agents 24: 226-
233.

32.	 Sahar M Kheir, Kafi SK, Haitham Elbir (2015)The 
antimicrobial activity and phytochemical characteristic of 
Moringa oleifera seeds, leaves and flowers. World Journal 
of Pharmaceutical Research 4: 258-271.

33.	 Ahmed M, Marrez DA, Abdelmoeen NM, Mahmoud EA, 
Abdel-Shakur Ali M,  et al. (2023) Proximate Analysis of 
Moringa oleifera Leaves and the Antimicrobial Activities of 
Successive Leaf Ethanolic and Aqueous Extracts Compared 
with Green Chemically Synthesized Ag-NPs and Crude 
Aqueous Extract against Some Pathogens. Int. J. Mol. Sci 
24: 3529. 

34.	 Mohamed AA, Khalil AA, El-Beltagi HE (2010) Antioxidant 
and antimicrobial properties of kaff maryam (Anastatica 
hierochuntica) and doum palm (Hyphaene thebaica). Grasas 
Aceites 61: 67-75.

35.	 Abdel-Farid IB, Jahangir M, Mahalelh UA, Sheded MG, Taha 
GA (2019) Metabolomic Profiling and Biological Activity of 
Hyphaene thebaica and Medemia argun: A review. Journal 
of Bio-Molecular Sciences (JBMS) 6: 01-16. 

36.	 Taha GA, Abdel-Farid IB, Elgebaly HA, Mahalel UA, Sheded 
MG, et al. (2020) Metabolomic profiling and antioxidant, 
anticancer and antimicrobial activities of Hyphaene thebaica. 
Processes 8: 266.

37.	 Jaiswal D, Rai PK, Kumar A, Mehta S, Watal G (2009) Effect 
of Moringa oleifera Lam. leaves aqueous extract therapy on 
hyperglycemic rats. Journal of Ethnopharmacology 123: 
392-396.


