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ABSTRACT: The aim of the present study is to probe the antimicrobial 

activities of methanol leaf extract of Leucas sp. Antifungal susceptibilities of 

certain clinically isolated dermatophytes to methanol extracts of Leucas 

aspera and Leucas zeylanica leaves were performed using agar well 

diffusion method. The result obtained shows that all the extracts expressed 

remarkable antifungal activity with zone of inhibition ranging from 5 to 

10mm. Maximum inhibition zone was recorded with Penicillium sp. (10 

mm) while minimum inhibition zone of was recorded for Candida tropicalis 

(3 mm). From the study it is evident that Leucas aspera and Leucas 

zeylanica possess potential antidermatophytic activity and further study on 

these plants may lead to explore novel bioactive compounds. 

INTRODUCTION: In recent years 

microorganisms have developed resistance to many 

commercial antibiotics due to indiscriminate use of 

antimicrobial drugs and this has created immense 

clinical problem in the treatment of infectious 

diseases 
1
. The increase in resistance of 

microorganisms encouraged scientists to search for 

new antimicrobial agents from plants. They are 

very efficient in treating contagious diseases 

without extenuating any harmful side effects that 

are related to pharmaceutically available 

antimicrobials 
2
. Search for novel antifungal agents 

with wide range of structural classes acting on 

selectively new targets with fewer side effects has 

been going on. One approach might be the testing 

of plants traditionally used for their antifungal 

activities as potential sources for drug development 
3
.  
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Various compounds obtained from different parts 

of plants like roots, shoots and leaves could be used 

in the form of crude extracts to treat some common 

infections. 

 

According to folklore medicine, plants from the 

genus Leucas show various therapeutic activities. 

In this work two species of the genus Leucas have 

been chosen Leucas aspera and Leucas zeylanica. 

Leucas aspera (Willd.) Link. belongs to the family 

Lamiaceae is locally known as “Thumbe (English), 

Dronapushpi, Chitrapatrika (Sanskrit), Thumbai 

(Tamil) widely distributed throughout South Asia 

(India, Bangladesh, Nepal), Malaysia and Mauritius 
4
. Traditionally, Leucas aspera has been reported to 

be used for coughs, cold, painful swelling, and in 

chronic skin eruptions 
5
.  

 

The leaf extracts are applied to the bites of 

serpents, poisonous insects, and scorpion sting. The 

leaves are also used as insecticides and mosquito 

repellent in rural area 
6
. Different types of 

chemicals such as glucosides, tannins, saponins, 

sterols, oleic acid, linoleic acid, linolenic acid, 

palmitic acid, stearic acid, oleanolic acid, ursolic 

acid and nicotin have already been isolated from 
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the leaves, roots, flower and seeds of this plant 
7, 8

. 

Leucas zeylanica (L.) R. Br., commonly known as 

‘Ceylon slitwort’ is being used in the treatment of 

burning and urination within the frame of 

traditional medicine, antirheumatic, wild-crafted, 

coughs, colds, toothaches, abdominal pains and 

thrombolytic activity 
9
. Though adequate 

evaluation lacks regarding its pharmacological 

activity 
10

. The presence of alkaloids, steroids, 

tannins, flavonoids and glycosides were confirmed 

during preliminary phytochemical screening of this 

plant 
11

. Despite of its long history as medicinal 

values, allelopathic activity of Leucas sp were not 

reported earlier.  

 

In this investigation, we examined the antifungal 

activity of the Leucas sp. against skin pathogens. 

We suggest the potential of Leucas sp. as an 

antifungal drug against various dermatophytes. In 

the present work we evaluate the therapeutic 

potential of methanolic extract of leaf of Leucas sp. 

for its antimicrobial activity against certain 

clinically isolated dermatophytes.  

 

MATERIALS AND METHODS: 

Collection of plant material: 

The healthy mature plants of Leucas aspera and 

Leucas zeylanica were collected during the month 

of April/May, from Thuthipattu and Karuvatchi 

village of Villupuram District, Tamil Nadu. 

Identification of the plant was authenticated at the 

Department of Botany, Ramakrishna Mission 

Vivekananda College, Chennai, Tamil Nadu, India. 

Herbarium has been deposited in the departmental 

herbarium. 

 

Extraction of Bioactive compound from plant 

material: 50g of shade-dried pulverized plant 

leaves were subjected to extraction in a Soxhelet 

apparatus using methanol. The extract obtained was 

filtered using membrane filter paper. The filtrate 

was concentrated under vacuum in a rotary 

evaporator (80°C, 110 RPM) and stored at 4°C 

until further use 
2
. 

 

Fungal strains:  

Clinically isolated strains of dermatophytes culture 

were obtained from Department of Microbiology, 

Presidency College, Chennai and were used for the 

antifungal assay. 

 

Antifungal activity by agar well diffusion 

method: 

A sterile swab was used to spread fungal culture 

evenly over the medium. A well of 10mm diameter 

was made using a sterile cork borer. Standard drug 

was prepared by dissolving 1mg of crude extract in 

1ml of DMSO (1:1) for both the plants. Each well 

was impregnated with 20μl of extract in 10mm 

diameter well.  Antifungal assay plates were 

incubated at 28 ± 2
◦
C for 48 h. The standard well of 

10 mm diameter injected with Clotrimazele 

(20μg/disc) was used as positive control for 

antifungal activity, and diameter of the zone of 

inhibition was measured and tabulated. 

 

Statistical analysis: 
Data from in-vitro antifungal assays (obtained from 

the fourth day after inoculation) were subjected to 

an ANOVA analysis, followed by a pair wise 

comparison of means (Tukey). Statistical analyses 

were conducted with SAS/STAT software for 

windows 
12

. 

 

RESULTS: 

Antifungal activity of Leucas sp. against 

Dermatophytes: 

In this study, agar well diffusion method was used 

to determine the susceptibilities of dermatophytes 

to methanol extracts of both the plants. The 

antifungal activity of plants extract was given in the 

Table 1. 
 

TABLE 1: IN -VITRO ANTIFUNGAL ACTIVITIES OF LEUCAS ASPERA AND LEUCAS ZEYLANICALEAF EXTRACTS 
ZONE OF INHIBITION (mm) 

S.no. Name of fungus Leucas aspera Leucas zeylanica Control Methanol 

1. Candida tropicalis 5.0 0.45 10.0 2.0 

2. Candida albicans 3.0 4.0 9.0 _ 

3. Trichophyton mentagrophytes 6.0 7.75 10.50 5.0 

4. Microsporum gypsum 5.0 _ 10.1 0.40 

5. Microsporum nanum 5.1 _ 5.0 _ 

6. Aspergillus flavus 5.0 4.0 10.20 _ 

7. Epidermophyton floccosum 6.0 _ 8.0 3.0 

8. Penicillium sp. 7.5 10.0 10.50 9.0 

Data were expressed as means ± SD; P<0.05. 
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From the case it is evident that all the studied 

pathogens were found to be susceptible to methanol 

extract of Leucas aspera while only some 

pathogens were susceptible to Leucas zeylanica. 

Highest activity was recorded against penicillin by 

the methanol extract of Leucas zeylanica (with 

zone of inhibition of 10mm) which is nearer to 

control where the control clotrimazele showed an 

inhibition zone of 10.5mm (Table 1) (Fig.1).  

Minimum activity was showed by Leucas zeylanica 

against Candida tropicalis but both the plant 

extracts express reduced activity against the yeast 

Candida albicans recording 3mm & 4mm 

respectively. 

The methanol extract of Leucas aspera evaluated 

for antifungal activity is found to have higher range 

of zone of inhibition for Trichophyton 

mentagrophytes, Epidermophyton floccosum, 

Candida tropicalis, Microsporum gypsum, 

Microsporum nanum, Aspergillus flavus and 

Penicillium sp. On the other hand Trichophyton 

mentagrophytes, Candida albicans, Aspergillus 

flavus and Penicillium sp.were found susceptible to 

methanol extract of Leucas zeylanica where 

Microsporum gypsum, Microsporum nanum, 

Epidermophyton floccosumshowed resistance to 

methanol extract of Leucas zeylanica (Fig.1).  

 

 
A.Methanol leaf extract of Leucas aspera. B. Methanol leaf extract of Leucas zeylanica. 

FIG.1: IN -VITRO ANTIFUNGAL ACTIVITY OF METHANOLIC LEAF EXTRACT OF LEUCAS SP. 

 

In - vitro fungi: 

1. Aspergillus flavus, 2.Candida albicans, 

3.Candida tropicalis, 4. Epidermophyton 

floccosum,   5.Microsporum nanum, 6. Penicillium, 

7.Trichophyton mentagrophytes 

 

DISCUSSION: Two commonly used medicinal 

plants Leucas aspera and Leucas zeylanica were 

investigated for their biological potentials. 

 

In a previous study,
 2

 showed that the methanol 

extract of leaf of Leucas aspera did not restrain the 

growth of fungal strains Candida albicans and 

Aspergillus fumigates, but in this case study it is 

apparent to facilitate that the methanol extract of 

both the selected plants of Lamiaceae family 

showed a in negligible inhibition activity against 

Candida albicans and other species of Aspergillus 

genera, Aspergillus flavus.  Similarly the study 

performed by 
13

 showed the antifungal activity of 

ethanol and methanol extract of Spilanthes 

paniculata against Aspergillusniger, at the same 

time it is also stated in the above study that ethyl 

acetate extract of Leucas aspera also showed the 

antifungal effect against Aspergillusniger, where as 

in this experiment methanol extract of leaf of 

Leucas aspera and Leucas zeylanica exhibited 

antfungal activity against Aspergillus flavus which 

is reported for the first time. 

 

In a similar study, 
14

 stated that essential oil 

extracted from the plant Syzygium aromaticum 

when tested for its possible antidermatophyte 

activity against Candida tropicalis, Candida 

albicans, Epidermophyton flocossum, Trichophyton 

mentagrophytes, Microsporum gypseum, 

Aspergillus flavus and the minimum inhibition 

concentration were determined by a macrodilution 

method and expressed in µl/ml. It is found to 

posses antidermatophytic properties which 
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encouraged searching herbal cure for 

dermatophytosis which in this case was performed 

with the methanol extract of Leucas sp. and the 

endophytic isolates from Leucas aspera against the 

eight clinical isolates of dermatogens and were 

found successful leading to new alternate form of 

cure. The difference of the result may be due to the 

different solvent used for the extraction and also 

the fact of using whole plant and part of the plant. 

 

Nevertheless, data obtained from the results are, in 

general agreement with other authors 
15, 16, 17

. 

Proposed that different bioactive compounds 

illustrate various modes of antimicrobial activity. 

The activity may be due to their hydrophobic action 

which is responsible for the breakage of lipid 

bilayer of the cell membrane, leading to losing its 

permeability and a subsequent leakage of its cell 

contents 
18

. 

 

Recent investigations on the antimicrobial actions 

of some of the bioactive compounds showed 

rupture of the bacterial and fungal membrane 
19, 20, 

21, 22
. Overall reports suggest that this antimicrobial 

mechanism involves damage of membrane and our 

results further authenticate that phytochemicals 

extracts of medicinal plants compromises the 

structural and functional integrity of cytoplasmic 

membranes. 

 

Interest in plants with antimicrobial properties 

increased because of current problems associated 

with the antibiotics 
23, 24

. Plant extracts showing 

antimicrobial activity against certain pathogens 

have been reported by various researchers 
25, 26, 27, 

28, 29, 30
. 

 

Given the results discussed above, it becomes 

evident that methanolic extracts considered for the 

study is found to posses antifungal activity and can 

be considered for further investigation with 

minimal side effects in humans. Analyzing its 

toxicity, improving its formulations may increase 

the therapeutic efficacy of these bioactive 

compounds. Thus optimization of these compounds 

for clinical applications, to control fungal 

infections, should be encouraged. 

 

CONCLUSION: The results of this study support 

the use of Leucas aspera and Leucas zeylanica in 

traditional Indian medicine and show that 

methanolic leaf extract of these plants can be used 

as an easily accessible source of natural antifungal 

agent and can be of assistance in some 

dermatological problems. This was the first report 

that Leucas zeylanica showed antifungal activity 

against these dermatophytes. Further studies might 

aim at the isolation and identification of active 

substances from the active plant extracts which 

could also disclose compounds with better 

therapeutic value. 

 

ACKNOWLEDGEMENT: The authors are 

thankful to Secretary and Principal, Ramakrishna 

Mission Vivekananda College (Autonomous), 

Mylapore, Chennai, India for providing all facilities 

and also we thank Dr. S. Sasikala Associate 

Professor and Head, P.G. and Research Department 

of Microbiology and Biotechnology, Presidency 

College (Autonomous), Chennai – 600005 for 

antifungal studies. 

 

REFERENCES: 

1. Davis J. Inactivation of antibiotics and the dissemination 

of resistance genes. Sci 1994; 264: 375-382. 

2. Akter M, Khan MAI, Mushin MDA, Hamid K, 

ObayedUllah M, Bulbul IJ, Firoz A, BurhanUddin M, 

Urmi KF, et al. In vitro studies on antifungal and cytotoxic 

properties of Leucas aspera. B Mid 2012; 4: 183-187. 

3. Atta-ur-Rahman ARKIVOC. Active antifungal substances 

from natural sources Maria Jose Abad, Maria Ansuategui, 

and Paulina Bermejo 1999; 7: 116-145.  

4. Press JR, Shrestha KK and Sutton DA. Annotated 

checklist of the flowering plants of Nepal, The Natural 

History Museum, London, England 2000. 

5. Kripa KG, Chamundeeswari D, Thanka J, Uma 

Maheswara Reddy C. Modulation of inflammatory 

markers by the ethanolic extract of L. aspera in adjuvant 

arthritis. J. Ethnopharmacol 2011; 134: 1024–1027. 

6. Reddy KM, Viswanathan S, Thirugnanasabmantham D, 

Santa R, Lalitha K, Analgesic activity of L. aspera. 

Fitoterapia 1993; 64: 151–154. 

7. Prajapati M.S, Patel J.B, Modi K and Shah M.B. Leucas 

aspera: A review. Pharm. Rev. 2010; 4: 85-7. 

8. Srinivasan R, Ravali B, Suvarchala P, Honey A, Tejaswini 

A and Neeraja P, et al. Leucas aspera - medicinal plant: A 

review. Int J Pharm. Bio. Sci 2011; 2: 153-159. 

9. Md. Zia Uddin, Talha Bin Emran, Aninda Kumar Nath, 

Anowara Jenny, MycalDutta and MasudMorshed, et al. 

Thrombolytic activities of Spilanthescalva and Leucas 

zeylanica. Mol.Clinic. Phol 2013; 4: 32-37.  

10. Yusuf M, Wahab M. A, Yousuf M, Chowdhury J.U and 

Begum J. Some tribal medicinal plants of Chittagong hill 

tracts, Bangladesh. Bangladesh. J Plant Taxono 2007; 14: 

117-128. 

11. Swati Paul, Dibyajyoti Saha. Pharmacognostic Studies on 

Methanolic Extract of the Aerial Part of Leucas zeylanica. 

Asian J Pharm. Res 2012; 2(4): 142-143. 



Babu et al., IJPSR, 2016; Vol. 7(2): 752-756.                                                 E-ISSN: 0975-8232; P-ISSN: 2320-5148 

International Journal of Pharmaceutical Sciences and Research                                                                              756 

12. VioMichaelis, Gaston Apablaza-Hidalgo, Miguel Gomez, 

Raul Pena-Vera and Gloria Montenegro. Antifungal 

activity of three Chilean plant extracts on Botrytis cinerea. 

Boil Sci. 2012; 90: 179-183. 

13. Alam Morshed M, Azim Uddin, Rahman Saifur, Anik 

Barua, Anwarul Haque. Evaluation of antimicrobial and 

cytotoxic properties of Leucasaspera and Spilanthes 

paniculata. Int JBiosci 2011; 2: 7-16. 

14. Eugenia Pinto, Luis Vale-Silva, Carlos Cavalerio and 

LigiaSalgueiro. Antifungal activity of the clove essential 

oil from Syzygiumaromaticum on Candida, Aspergillus 

and dermatophytes species. J Medi. Microbiolo 2009; 58: 

1454-1462. 

15. Ayoola G.A, Lawore F.M, Adelowotan T, Aibinu I.E, 

Adenipekun E, Coker H.A.B and Odugbemi T.O, et al., 

Chemical analysis and antimicrobial activity of the 

essential oil of Syzygiumaromaticum (Clove). Afr. J 

Microbiol Res 2008; 2: 162-166. 

16. Chaieb K, Hajlaoui H, Zmantar T, Kahla-Nakbi  A. B,  

Mahmoud R, Mahdouani K, and Bakhrouf A, et al., The 

chemical composition and biological activity of clove 

essential oil, Eugenia carophyllata (Syzigiumaromaticum 

L.). Phytother. Res 2007a; 21: 501-506. 

17. Gayoso C. W, Lima E.O, Oliveria V.T, Pereira F.O, Souza 

E.L, Lima I.O and Navarro D.F, et al. Sensitivity of fungi 

isolated from onchomycosis to Eugenia cariphyllata 

essential oil and eugenol. Fitoterapia 2005; 76: 247-249. 

18.  Burt S. Essential oils: their antibacterial properties and 

potential application in foods a review. Int J Food 

Microbiol 2004; 94: 223-253. 

19. Bakkali F, Averback S, Averbeck D and Idaomar M. 

Biological effects of essential oils- review. Food Chem. 

Toxicol 2004; 46: 446-475. 

20. Cox S.D, Mann C.M, Markham J.L, Bell H.C, Gustafson 

J.E, Warmington J.R and Wyllie S.G, et al. The mode of 

antimicrobial action of the essential oil of 

Melaleucaalternifolia (tea tree oil). J Appl Microbiol 2000; 

88: 170-175. 

21. Di Pasqua R, Betts G, Hoskins N, Edwards M, Ercolini D, 

and Mauriello G, et al. Membrane toxicity of antimicrobial 

compounds from essential oils. J Agric. Food Chem 2007; 

55: 4863-4870. 

22. Hammer K.A, Carson C.F and Riley T.V. Antifungal 

effects of Melaleuca alterniflia (tea tree) oil and its 

components on Candida albicans, Candida glabrata and 

Saccharomyces cerevisiae.  J Antimicrob. Chemother 

2004; 53: 1081-1085. 

23. Emori T.G, Gaynes R.P. An overview of nosocomial 

infections, including the role of the microbiology 

laboratory. Clin. Microbiol. Rev 1993; 6: 428-442. 

24. Pannuti C.S, Grinbaum R.S. An overview of nosocomial 

infection control in Brazil. Infect Control Hosp Epidemiol 

1995; 16: 170-174. 

25. Ahmed I, Beg A.Z. Antimicrobial and phytochemical 

studies on 45Indian medicinal plants against multidrug 

resistant human pathogens. J Ethnopharmacol 2001; 74: 

113-123. 

26. Erasto P, Bojase-Moleta R.R, Majinda R.R. Antimicrobial 

and antioxidant flavonoids from the root wood of 

Bolusanthus speciosus. Phytochemistry 2004; 65: 875-880. 

27. Nair R, Kalariya T, Chanda S. Antibacterial activity of 

some plant extracts used in folk medicine. J Herb Pharm. 

therapy 2007b; 7: 191- 201. 

28. Carneiro B.A.L, Teixeira M.F.S, de Oliveira V.M.A, 

Fernandes O.C.C, Cauper G.S.B, Pohlit A.M, et al. 

Screening of Amazonian plants from the adolphoducke 

forest reserve, Manaus, state of Amazonas, Brazil, for 

antimicrobial activity. Mem Inst Oswaldo Cruz, Rio de 

Janeiro 2008; 103: 31-38. 

29. Liasu M.O, Ayandele A.A. Antimicrobial activity of 

aqueous and ethanolic extracts from Tithoniadiversifolia 

and Bryumcoronatum collected from Ogbomoso, Oyo 

state, Nigeria. Advan Natur Appl Sci 2008; 2: 31-34. 

30. Parekh J, Chanda S. In vitro antifungal activity of 

methanol extracts of some Indian medicinal plants against 

pathogenic yeast and moulds. Afr. J.Biol 2008; 7: 4349-

4353. 

 

 

 

All © 2013 are reserved by International Journal of Pharmaceutical Sciences and Research. This Journal licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License. 

This article can be downloaded to ANDROID OS based mobile. Scan QR Code using Code/Bar Scanner from your mobile. (Scanners are available on Google 

Playstore) 

 

How to cite this article: 

Babu A, Noor Mohamed MS, Jaikumar K, Anand D and Saravanan P: In-Vitro Antifungal Activity of Leaf Extracts of Leucas Aspera and 

Leucas Zeylanica. Int J Pharm Sci Res 2016; 7(2): 752-56.doi: 10.13040/IJPSR.0975-8232.7(2).752-56. 
 


