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	 The aqueous extracts of Azadirachta indica, Trigonella foenum graecum, Allium 
sativum, Cinnamomum tamala, Capsicum annum were used to test their antifungal properties 
against the keratinophilic fungus Microsporum gypseum. Plant aqueous extracts were taken at 
two different concentrations of 5% and 10%. The present study revealed that Allium sativum 
and Capsicum annum at 10% conc. had more potent antifungal potential as compared to all the 
other extracts followed by Azadirachta indica, Trigonella foenum graecum and Cinnamomum 
tamala.
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	 Plants are considered to be vital and 
potent source of phytochemical such as phenols, 
flavonoids, and essential oils etc which usually 
act as antimicrobials. From last few decades we 
have witnessed the development of many different 
synthetic drugs; however, due to the increase 
in the bacterial resistance towards the existing 
chemotherapeutics and many side effects, attention 
has been drawn towards the search of new and 
potent antimicrobials of herbal origin1.The main 
advantage of using plant extracts is that, the crude 
extracts contain a mixture of compounds viz. 
phenols, acids, esters, aldehydes etc., for which 
it is difficult to develop resistance by bacteria as 
compared to the synthetic antibiotics that contain 
a single compound2. The WHO has taken an 
initiative towards the exploration and development 
of plant based health care products and making 
them available to maximum population for their 
betterment 3. In the past several attempts were made 

to screen various plants and their active chemical 
constituents for their antifungal activity against 
many pathogenic fungi. Mahadevan reported that 
several plants contain free formed chemicals, 
potent phytoconstituents capable of inhibiting the 
growth and germination of dreadful pathogenic 
fungi. Therefore, in recent years various researchers 
have shown concern towards the screening of many 
herbal plants for their fungi toxic properties. Thus, 
these herbal plants can be considered as potential 
candidates for new antifungal drugs and many 
herbal formulations 4.
	 It has been revealed that water and 
ethanolic extracts of leaves of Azadirachta indica, 
Jatropha curcas, Jatropha gossypifolia, Cassia 
alata, Aloe vera and Anacardium occidentale 
were assessed in vitro for their efficacy in treating 
ringworm infections. At the concentration of 2, 5 
mg per litre the aqueous extract of aloe vera was 
found to be effective against T. mentagrophytes and 
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T. rubrum. Cassia alata at the concentration of 5 
mg per litre was active against T. mentagrophytes 
and at 2 mg per litre active against T. rubrum. 
Jatropha gossypifolia aqueous extract was 
effective against T. rubrum at 2 mg per litre itself. 
The ethanolic extract of leaves of Aloe vera, 
Anacardium occidentale, Azadirachta indica, 
Jatropha curcas, and Jatropha gossypifolia showed 
very high activity against T. mentagrophytes and T. 
rubrum at the concentration of 2,5,10 mg per litre. 
This is evident from the above that ethanol has the 
ability to extract the phytochemical 5.
	 Aqueous extracts of Pergularia tomentosa 
and Mitracarpus scaber at the concentration of 
10, 20, 40, 80 and 160 mg/ml were active on 
Trichophyton mentagrophytes and Trichophyton 
rubrum. These plants showed activity against 
Microsporum audouini and Microsporum gypseum 
only at the concentration of 80mg/ml and 160mg/ml. 
The chloroform and hexane extract of Pergularia 
tomentosa showed activity against Trichophyton 
rubrum, Trichophyton mentagrophytes, and 
Microsporum gypseum at low concentration of 
10mg/ml6. Aqueous extracts of Allium sativum, 
Nigella sativa and Lawsonia inermis were also 
studied for antifungal activity. All the three plants 
inhibited the growth of dermatophytes. However, 
the aqueous extract of Allium sativum was found 
to be most effective7. Thus the phytocomponents 
and beneficial uses of plant resources appear to 
be an indigenous, non-toxic source to control 
many harmful diseases. At present research on 
higher plants comes out with promising results 
and reported that the herbal plant extracts possess 
antimicrobial activity which helps in controlling 
many diseases of plants, animals and even humans. 
In the present study, the effect aqueous extracts 
at two different concentrations (5% and 10%) of 
Azadirachta indica, Trigonella foenum graecum, 
Allium sativum, Cinnamomum tamala, Capsicum 
annum were used to test their antifungal properties 
against the keratinophilic fungus Microsporum 
gypseum.

MATERIAL AND METHODS
	
	 In the present study, common herbal plants 
with easy accessibility like Azadirachta indica, 
Trigonella foenum graecum, Allium sativum, 
Cinnamomum tamala, Capsicum annum have 

been used to evaluate their antifungal potential 
against the keratinophilic fungus Microsporum 
gypseum. Plants were obtained from local sources, 
identified and herbarium sheets are submitted at 
Pharmacognosy Department, Chandigarh College 
of Pharmacy-Landran (Mohali).Fungal strain 
Microsporum gypseum with MTCC no. 2829 was 
procured from IMTECH Chandigarh. To carry out 
crude extraction, ten grams of washed, shade dried 
plant material was crushed with the help of mortar 
and pestle along with 10 ml of distilled water. The 
crude material was then filtered through double 
layered muslin cloth and filter paper. The filtrate 
thus obtained was used for evaluation of antifungal 
studies.
Evaluation of anti fungal activity
	 The effect of plant extracts on mycelial 
growth was studied in, in-vitro condition on 
Sabouraud Glucose Agar medium (SGA). The 
medium supplemented with desired concentrations 
of plant extracts was poured in petriplates. These 
petriplates were inoculated with 5mm diameter 
mycelial disc taken from the margins of 8-10 day 
old colony raised on SGA. SGA without plant 
extract served as control. Three replicates of each 
concentration were maintained. The inoculated 
plates were incubated at 28±20C for seven days. 
The diameter of the colony was measured on 3rd, 
5th and 7th days.

RESULTS

	 Aqueous extracts of leaves and bulbs of 
Azadirachta indica, Trigonella foenum graecum, 
Allium sativum, Cinnamomum tamala and 
Capsicum annum at two different concentrations 
(5% and 10%) were evaluated for their antifungal 
properties against Microsporum gypseum. The 
results were recorded on 3rd, 5th and 7th days and 
are presented in the Tables (1-4) and figures (1, 2).
	 Table -1 gives an account of the effect 
of different plant extracts on the growth of 
Microsporum gypseum recorded on 3rd day. It has 
been observed that of all the extracts used in the 
present study, maximum fungal growth inhibition 
was achieved by the aqueous extract from the 
bulbs of Allium sativum and no fungal growth was 
recorded at 10% concentration and a minimum 
growth was recorded at 5% concentration. This was 
followed by Capsicum annum, Azadirachta indica, 
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Table 1. Effect of 5% and 10% plant extracts on the 
growth of Microsporum gypseum in cm (3rd day)

No. 	 Extracts	 Conc-5%	 Conc-10%

1	 Control	 2.86 	 2.86
2	 Cinnamomum tamala	 2.10 	 1.68 
3	 Trigonella foenum graecum	 1.78	 1.35 
4	 Azadirachta indica	 1.69 	 1.35 
5	 Capsicum annuum 	 1.31 	 0.75 
6	 Allium sativum	 0.65 	 -

Table 2. Effect of 5% and 10% plant extracts on the 
growth of Microsporum gypseum in cm (5th day)

No. 	 Extracts	 Conc-5%	 Conc-10%

1	 Control	 4.2 	 4.2 
2	 Cinnamomum tamala	 3.0 	 2.2 
3	 Trigonella foenum graecum	 2.5 	 1.9 
4	 Azadirachta indica	 2.2 	 1.84 
5	 Capsicum annuum 	 1.6 	 1.10 
6	 Allium sativum	 1.1 	 0.71 

 Table 3. Effect of 5 % and 10% plant extracts on the 
growth of Microsporum gypseum in cm (7th day)

No. 	 Extracts	 Conc-5%	 Conc-10%

1	 Control	 3.5 	 3.5 
2	 Cinnamomum tamala	 2.75 	 1.9 
3	 Trigonella foenum graecum	 2.45 	 1.69 
4	 Azadirachta indica	 1.80 	 1.6 
5	 Capsicum annuum 	 1.40 	 0.9 
6	 Allium sativum	 1.76 	 0.61 

Trigonella foenum graecum and Cinnamomum 
tamala. It has been observed that with the increase 
in concentration of the extract the inhibitory effect 
became more noticeable.
	 The effect of different plant extracts on 
the growth of Microsporum gypseum noted on 5th 
day is summarized in the Table -2. As was observed 
on 3rd day maximum fungal growth inhibition was 
achieved by the aqueous extract of Allium sativum 
since a minimum amount of fungal growth was 
observed at 5% and 10% concentrations. This was 
followed by Capsicum annum, Azadirachta indica, 
Trigonella foenum graecum and Cinnamomum 
tamala. It has been observed that effect of the 
aqueous extracts of Allium sativum and Capsicum 
annum on the growth Microsporum gypseum were 
more or less similar with a little difference. 
	 Table – 3 gives an account of the effect 
of different plant extracts on the growth of 
Microsporum gypseum recorded on 7th day. The 
results obtained were similar to those observed on 
3rd and 5th days. The effect of aqueous extracts 
of Allium sativum and Capsicum annum was 
more pronounced of all the extracts followed by 
Azadirachta indica, Trigonella foenum graecum 
and Cinnamomum tamala.

DISCUSSION

	 The present study revealed that amongst 
the five extracts tested, the extract of Allium sativum 
was found to be most effective almost completely 
checking the mycelial growth at 10% concentration 
showing 83.09% inhibition, followed by Capsicum 
annum, Azadirachta indica, Trigonella foenum 
graecum and Cinnamomum tamala. The results 
revealed that all the plant extracts were inhibitory 
to the mycelial growth. As the concentration 
of extracts increased in the medium, maximum 
growth inhibition of the test fungus was recorded.
	 It was reported that Allium sativum 
contains allyl compounds. Allicin (diallyl 
disulphide) is the active principle of Allium 
sativum. Besides allicin, other active compounds 
reported in Allium sativum are allisatin I, allisatin 
II, garlicim and garlic phytoncide etc8.
	 It has been proved that minimal inhibitory 
concentration of Allium sativum on Microsporum 
gypseum, M. canis, Trichophyton mentagrophytes 
and Trichophyton rubrum, and reported varying 
degree of reaction of these extracts towards 
different organisms9.
	 It has been studied that the effect of raw 
material, from Neem tree, neem oil and neem 
leaves extract on fungi pathogenic to man. Dried 
plant parts of neem aqueous extracts and eluotropic 
solvent were tested in agar diffusion test. Different 
inhibitory effects on Trichophyton rubrum, T. 
violaceum, T. mentagrophytes, Epidermophyton 
floccosum, Microsporum canis, Candida albicans, 
Fusarium spp. and Scopulariopsis brevicaulis 
was observed10. The methanol and ethanolic 
extract of Azadirachta indica against Candida 
albicans, Aspergillus niger Aspergillus fumigates 
and Microsporum gypseum was found growth 
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Fig. 1. Effect of 5% concentration of different plant 
extracts on the growth of Microsporum gypseum
(Clock-wise – Control, Cinnamomum tamala Trigonella 
foenum graecum, Azadirachta indica, Capsicum annuum 
and Allium sativum)

Fig. 2. Effect of 10% concentration of different plant 
extracts on the growth of Microsporum gypseum
(Clock-wise – Control, Cinnamomum tamala Trigonella 
foenum graecum, Azadirachta indica, Capsicum annuum 
and Allium sativum)

inhibitory, as the zone of inhibition were observed11. 
Ethanolic extract of capsicum annum was proved 
to be potent antifungal drug against Listeria 
monocytogenes, Escherichia coli, Candida 
albicans, Cryptococcus neoformans, Aspergillus 
flavus 12. Acetone extract of capsicum annum 
was proved to be potent antifungal drug against 
Staphylococcus aureus, Klebsiella pneumonia, 
Streptococcus pyrogens, E.coli, Salmonella typhi, 
Aspergillus flavus, Candida albicans13. It also 
has been observed in this study suggests that 
the methanol extract of Trigonella foenum L. 
revealed a significant scope to develop a novel 
broad spectrum of antibacterial herbal formulation 
14. Furthermore, the fungi toxicity of the extract 
remained unchanged even at high temperature, 
on autoclaving and during storage. This clearly 
indicates that herbal plants are untapped vital 
reservoirs of various valuable chemicals. These 
antipathogenic, antimicrobial chemicals are 
widely distributed in higher plants belonging to 
diverse families, genera and species. These may be 
distributed throughout the plant or may be in certain 
parts of a plant or in its special tissues. A wide range 
of plants are still unexplored for their antimicrobial 
activity, medicine and agriculture. It needs to be 
demonstrated that the plants with strong antifungal 
activity may be effectively and beneficially 
exploited in the control of keratinophilic infections. 

Hence, the present study becomes important aspect 
as the plant extracts employed in the present study 
have exhibited potent antifungal properties.
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