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Abstract- Since ancient times, folk medicines have advantageous from the use of natural products and plant derivatives, such as 

essential oils, to inhibited different types of diseases. In Nature, essential oils play an important role in protecting the different 

types of infections on human beings. Combinations of different essential oils are often an option for therapeutic use for human 

health. Several researchers have examined in detail the modes of action of essential oils and most of their components and 

combinations. Approximately 90 types of essential oils with more than thousand combinations can be identified as being 

suggested for dermatological use. This research explores the antifungal properties of essential oils as natural treatment against 

pathogens responsible for dermatological infections. The purpose of this research is to describe the properties of essential oils, 

principally as antifungal agents, and their role in the form of combinations. 

Keywords: Essential oils, antifungal, human health, natural treatment, dermatological infections. 

I. INRODUCTION 

Skin is the prime and largest mechanical barrier against the 

exterior environment and microorganisms‟ attack. It is 

responsible for various functions like heat regulation, 

protecting the primary organs and tissues [1, 2]. The 

uppermost epidermal layer is roofed by a defensive 

keratinous surface which permits for the elimination of 

microorganisms. In the references of body protection, the 

skin also have natural microflora which allows additional 

defense by competitive inhibiting pathogenic microbial 

growth. The various natural microflora of skin consists of 

the species of Corynebacterium, Staphylococci, 

Streptococci, Brevibacterium, and Candida as well as 

Propionibacterium [3–8].  

The common infections of skin caused by 

microorganisms include Staphylococcus aureus, 

Pseudomonas aeruginosa, Microsporum spp., 

Epidermophyton spp., and Trichophyton spp., P. acnes, and 

Brevibacterium spp. [3, 8–11]. Skin infections create some 

most specific common reasons for persons to search medical 

involvement and are measured the most frequently collision 

of all infections. More than six million people are affected 

by chronic wounds and approximately 17% of clinical visits 

for medicines. Skin diseases are a major reason of perilous 

illness and death [8, 13, 14]. The therapeutic rate of chronic 

wounds is affected by bacterial infections, inflammation, 

pain and blood flow [15–17]. In some regions of the world, 

various infections are unresponsive to all known antibiotics 

[20]. Unresponsive activities are producing more severe 

conditions like simple ulcers now requiring treatment with 

systemic antibiotics [21]. The World Health Organization 

warned that, in future there will be a huge problem without 

antibiotics [22]. Therefore, the oldest forms of treatment are 

effective resolution to treat skin infections and wounds i.e., 

the medicine of natural products [18, 23]. Most of the 

developing countries are used complementary and 

alternative medicines [24– 27]. Essential oils are one of the 

most popular and effective natural products among several 

natural alternative medicines as in dermatology [28–30]. 

Infect, of all complementary and alternative medicines, 

essential oils are the most prevalent choice for treating 

fungal skin infections [13, 31]. The use of essential oils in 

the treatment of skin infections, in the nursing and hospitals 

is growing worldwide, especially in the United States and 

the United Kingdom [1, 27, 32–35]. 

Furthermore, many researchers have reported the 

major components of plant, the aroma therapeutic research 

literatures [1, 2, 26, 32, 36–43] recognize the treatment of 

dermatological infections with essential oils which are apart 

from the many other compounds of plants. The present study 

is focused on the antidermatotic effects of specific essential 

oils against two very common dermatophytic infections: 

Tinea capitis and Tinea corporis. 

 

 

 

 

II. MATERIALS AND METHODS 
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Organisms and media 

 

In this study, the strains of Tinea capitis and Tinea corporis 

were collected from the Microbial Type Culture Collection 

and Gene Bank (MTCC) CSIR-Institute of Microbial 

Technology, Chandigarh, India. The selected fungal strains 

were Trichophyton tonsurans  (8475) and 

Microsporum canis (3270). The test strains were 

maintained and cultured on Sabouraud dextrose agar (SDA) 

and Emmons modification of Sabourauds Agar. 

 

Natural essential oils and drugs 

 

Three different essential oils of were used as herbal 

antifungal agent at different concentrations and blends. 

Ketoconozole used as positive control which was synthetic 

chemical antifungal agent. The essential oils of lemongrass, 

citronella and sweet basil were obtained from the 

Cymbopogon flexuosus, Cymbopogon winterianus and 

Ocimum basilicum plants respectively. These plants were 

self-cultivated in the region of Kannauj, Uttar Pradesh.  

 

Assessment of selected oils components 

 

All the different components of lemongrass, citronella and 

basil essential oils were identified through gas 

chromatography mass spectrometry (GC-MS). There were 

64, 50 and 21 chemical components of lemongrass, 

citronella and basil essential oils were recorded respectively.  

 

Preparation of formulations of essential oils against selected 

fungus 

Herbal formulation was prepared by the accords of only 

selected essential oils. The formulations were prepared with 

the accords of two and three essential oils at different 

concentrations. In each formulation the base amount of one 

essential oil placed more than 40%. In this study the 

lemongrass oil, basil oil and citronella oil denoted by L, B 

and C respectively (Table 1.1). Apart from the lemongrass, 

basil, citronella oil and ketoconazole, there were 31 

formulations formed.  

 

Sr. 

No. 

Name of the 

Formulation 

Percentage of essential 

oils 

1.  LC-1 10 90 

2.  LC-2 20 80 

3.  LC-3 30 70 

4.  LC-4 40 60 

5.  LC-5 50 50 

6.  CL-1 10 90 

7.  CL-2 20 80 

8.  CL-3 30 70 

9.  CL-4 40 60 

10.  BL-1 10 90 

11.  BL-2 20 80 

12.  BL-3 30 70 

13.  BL-4 40 60 

14.  BL-5 50 50 

15.  LB-1 10 90 

16.  LB-2 20 80 

17.  LB-3 30 70 

18.  LB-4 40 60 

19.  BC-1 10 90 

20.  BC-2 20 80 

21.  BC-3 30 70 

22.  BC-4 40 60 

23.  BC-5 50 50 

24.  CB-1 10 90 

25.  CB-2 20 80 

26.  CB-3 30 70 

27.  CB-4 40 60 

28.  LBC-1 30 30 40 

29.  LBC-2 20 40 40 

30.  LBC-3 10 40 50 

31.  LBC-4 10 50 40 

Table 1.1. The formulation blends of lemongrass (L), 

citronella(C) and basil (B). 
 
Disc diffusion assays 

 
The disc diffusion assay was performed in sterilized petri 

plates of 10 cm diameter as per the method described in 

Indian Phamiacopoeia. After solidification of Sabouraud 

Dextrose Agar and Emmons modification of Sabourauds 

agar in petri plates, the suspension culture of fungus 

(Trichophyton tonsurans 8475 and Microsporum 

canis 3270) was spread on respective plates. Autoclaved 

and 5 mm diameter dried discs of Whatman filter paper no. 1 

were used as discs. The different amounts of concentration 

of essential oils and formulations were loaded on discs and 

dimethyl sulfoxide (DMSO) solvent was used for dilution of 

the essential oil formulations and antifungal drug. Anti-

fungal drug Ketocanzole was used as positive control. After 

that t   plat s w r  incu at    or t   p rio  o     to    

 ours on     C  or c  cking minimum in i itory 

conc ntration  P tri plat s w r  incu at   at     C  or    to 

48 hours to check zone of inhibition. The values of 

minimum inhibitory concentration and zone of inhibition 

mentioned in result section as mean of tests was performed 

in triplicates.  

Zone of inhibition test 

 

Determination of antifungal activity of the selected essential 

oils and formulations against Trichophyton tonsurans  

8475 and Microsporum canis 3270  was  on  wit  t   

zon  o  in i ition t st  Fiv  microlit rs o   ss ntial oils an  

 ormulations o   ss ntial oils w r  pip tt   onto st ril  pap r 

 isks  T   p tri plat s w r  incu at   at     C  or    to    
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hours to check zone of inhibition.  Areas of clearing around 

the disks after incubation were measured and indicate that 

the oils have some antifungal activity. Diameters of zones of 

inhibition were measured in millimeters and recorded (Table 

1.2). 

Determination of minimum inhibitory concentration (MIC) 

Minimum inhibitory concentration of essential oils and 

formulations as antifungal agent was determined after 24 

hours of incubation period. The process of inhibition of 

fungal growth was started around the disks as an initial clear 

line that sowed the minimum inhibitory concentration of 

respective oil and formulation. MIC of different 

formulations against Trichophyton tonsurans  8475 and 

Microsporum canis  3270 displayed in the table 1.2.  

 

III. RESULTS 

Susceptibility of Trichophyton tonsurans  8475 and 

Microsporum canis 3270  to formulations  

 

Table 1.2 shows the susceptibility of Trichophyton 

tonsurans  8475 and Microsporum canis 3270  to three 

essential oils and their all formulations and ketoconazole as 

antifungal drugs using the disc diffusion method. Zones of 

inhibition with all the formulations  varied from 0.73 to 7.63 

mm, whereas, zones of inhibition to lemongrass, basil, 

citronella oil and ketoconazole ranged from 0.93 to 7.63 mm 

against Trichophyton tonsurans  8475 and 

Microsporum canis 3270. 

 

Sr. 

no. 

formulations Zone of 

inhibition(mm) 

MIC(µl/ml) 

  T.T. M.C. T.T. M.C. 

1.  Lemongrass 7.63 7.56 1 1 

2.  Citronella 0.93 1.40 400 600 

3.  Basil 2.66 2.36 500 200 

4.  Ketoconazole 7.63 7.56 0.1 0.1 

5.  LC-1 7.63 7.20 5 5 

6.  LC-2 7.00 7.10 10 20 

7.  LC-3 6.83 6.80 25 25 

8.  LC-4 6.20 7.00 95 35 

9.  LC-5 5.76 6.60 125 65 

10.  CL-1 3.26 4.33 380 140 

11.  CL-2 2.93 4.60 295 135 

12.  CL-3 3.53 6.26 240 95 

13.  CL-4 3.76 6.63 165 80 

14.  BL-1 2.76 3.26 305 170 

15.  BL-2 3.26 3.60 260 135 

16.  BL-3 3.73 3.66 195 105 

17.  BL-4 3.73 4.13 140 100 

18.  BL-5 6.26 6.86 200 95 

19.  LB-1 7.46 7.26 5 1 

20.  LB-2 7.53 7.13 10 5 

21.  LB-3 7.23 7.16 10 15 

22.  LB-4 6.46 6.83 65 30 

23.  BC-1 2.50 3.1 405 210 

24.  BC-2 2.53 2.8 410 235 

25.  BC-3 2.40 2.33 425 295 

26.  BC-4 2.16 2.03 435 315 

27.  BC-5 1.40 1.80 480 318 

28.  CB-1 1.26 0.73 410 550 

29.  CB-2 1.26 0.90 425 500 

30.  CB-3 1.06 1.83 455 395 

31.  CB-4 1.06 1.83 475 380 

32.  LBC-1 7.66 7.50 5 1 

33.  LBC-2 7.60 7.40 5 1 

34.  LBC-3 7.46 7.36 5 1 

35.  LBC-4 7.63 7.23 5 1 

 

Table 1.2. The susceptibility of Trichophyton tonsurans  

8475 (TT) and Microsporum canis 3270 (MC).  
 

 

MICs of antifungal drugs 

 
The limit of drug resistance was identified on the basis of 

susceptibility performance of the test strains. The selected 

strains were considered resistant at the MIC values ranging 

from 0.1 µl/ml to 600 µl/ml for all the essential oil and their 

formulations and ketoconazole. The MIC values of natural 

oils and formulations; lemongrass oil, LC-5, LB-1, LB-2, 

LB-3, LBC-1, LBC-2, LBC-3, LBC-4 were also effective as 

comparison to the chemical or synthetic antifungal drugs. 

 
IV. DISCUSSION 

In this study, susceptibility of test strains of Trichophyton 

tonsurans  8475 and Microsporum canis 3270 were 

found to have some specific resistance with respective 

essential oil and their blends, across a wide range of 

concentrations (1 µl/ml to 600 µl/ml). Multi-drug resistance 

is a severe problem in the treatment of resourceful fungal 

infections of immunocompromised individuals such as 

transplant recipients and cancer patients undergoing 

cytotoxic chemotherapy [30]. Some specific essential oils 

and their blends identified as antifungal activity. 

Lemongrass oil, LC-5, LB-1, LB-2, LB-3, LBC-1, LBC-2, 

LBC-3 and LBC-4 formulations were highly active against 

both strains Trichophyton tonsurans  8475 and 

Microsporum canis 3270.   The essential oils were tested 

for their interactive effects at different quantitative 

percentage level. Their synergistic effect seems to hold good 

potential in combination therapy. Essential oils in 

combination can exhibit enhanced efficacy because of the 

increased level of killing, a larger spectrum of action 

covering several infections by different pathogens and a 

short period of time of therapy resulting in the decreased 

likelihood of developing resistance [44]. In our study, 

lemongrass, citronella and basil oils being a potential 
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antifungal agent alone, also exhibited synergistic interaction 

with the blends of these essential oils.  

 

V. CONCLUSION 

When blends are formed, the purpose is to generate 

therapeutic synergy; the reasoning for the combinations is to 

initiate a forceful blend that has more than one mode of 

action. It is a complex section, because although a certain 

combination of essential oils may have a synergistic 

therapeutic effect. In our findings, essential oil especially 

Lemongrass oil and , LC-5, LB-1, LB-2, LB-3, LBC-1, 

LBC-2, LBC-3 and LBC-4 formulations were quite effective 

against Trichophyton tonsurans  8475 and 

Microsporum canis . Therefore, a preferred combination 

may be established for the natural treatment against selected 

fungal strains. These oils and their blends might be useful 

topically to deal with such infections. Our findings suggest 

that some specific essential oils in blends combination 

provide a natural, improved and safer clinical approach 

without any adverse effect towards the fungal infections 

caused by Tinea capitis and Tinea corporis. After all, this 

study concluded that the different formulations of essential 

oils, can initiate a synergistic antifungal effect. However, 

further investigations are needed to determine the synergistic 

effects of different oils and their compounds, as well as the 

best possible doses and methods of application in the field. 

 

 

REFERENCES 

 
[1] S. Clarke, Essential Chemistry for Aromatherapy, Churchill 

Livingstone, London, UK, 2008. 

[2] G. Farrer-Halls, The Aromatherapy Bible: The Definitive 

Guide to Using Essential Oils, Bounty Books, London,UK, 

2011. 

[3] B  Dixon, “C   s , to s, an  mosquito s,” British Medical 

Journal, vol. 312, no. 7038, pp. 1105, 1996. 

[4] C. A. Mims, J. Playfair, I. Roitt, D. Wakelin, and R. 

Williams, Medical Microbiology, Mosby, Detroit, Mich, 

USA, 1998. 

[5] B. A. Bannister, N. T. Begg, and S. H. Gillepsie, Infectious 

Disease, Blackwell Science, New York, NY, USA, 2000. 

[6] M. Wilson, Microbial Inhabitants of Humans, their Ecology 

and Role in Health and Disease, Cambridge University 

Press, Cambridge, UK, 2005. 

[7] N. C. Cevasco and K. J. Tomecki, Common skin infections. 

Disease Management Project 2012, 

2013,http://www.clevelandclinicmeded.com/medicalpubs/dis

easemanagement/dermatology/common-skin-infections. 

[8] M  S  Dry  n, “Complicat   skin an  so t tissu  in  ction,” 

Journal of Antimicrobial Chemotherapy, vol. 65, supplement 

3, pp. iii35–iii44, 2010. 

[9] C  P  Davis, “Normal  lora,” in Medical Microbiology, S. 

Baron, Ed., chapter 6,University of Texas Medical Branch at 

Galveston, Galveston, Tex, USA, 1996. 

[10] D. L. Stolberg, M. A. Pen rod, and R. A. Blarney, “Common 

 act rial skin in  ctions,” American Family Physician, vol. 

66, no. 1, pp. 119–124, 2002. 

[11] S. Hemaiswarya, A. K. Kruthiventi, and M. Doble, 

“Syn rgism   tw  n natural pro ucts an  anti iotics against 

in  ctious  is as s,” Phytomedicine, vol. 15, no. 8, pp. 639–

652, 2008. 

[12] D. Greenwood, R. Slack, J. Peutherer, and M. Barer, 

Medical Microbiology, A Guide to Microbial Infections: 

Pathogenesis, Immunity, Laboratory Diagnosis and Control, 

Churchill Livingstone, Philadelphia, Pa, USA, 2007. 

[13] L  E  Millikan, “Compl m ntary m  icin  in   rmatology,” 

Clinics in Dermatology, vol. 20, no. 5, pp. 602–605, 2002. 

[14] E  Ranzato, S  Martinotti, an  B  Burlan o, “Wound healing 

properties of jojoba liquid wax: an in vitro stu y,” Journal of 

Ethnopharmacology, vol. 134, no. 2, pp. 443–449, 2011. 

[15] T. Iossifova, A. Kujumgiev, A. Ignatova, E. Vassileva, and I. 

Kostova, “Antimicrobial effects of some hydroxycoumarins 

and secoiridoids from Fraxinus ornus  ark,” Pharmazie, vol. 

49, no. 4, pp. 298–299, 1994. 

[16] L  Halc´on an  K  Milkus, “Staphylococcus aureus and 

wounds: a review of tea tree oil as a promising 

antimicro ial,” American Journal of Infection Control, vol. 

32, no. 7, pp. 402–408, 2004. 

[17] N. B. Menke, K. R. Ward, T. M. Witten, D. G. Bonchev, and 

R  F  Di g lmann, “Impair   woun    aling,” Clinics in 

Dermatology, vol. 25, no. 1, pp. 19–25, 2007. 

[18] J  R ut r, I  M r ort, an  C  M  Sc  mpp, “Botanicals in 

dermatology: an evidence- as   r vi w,” American Journal 

of Clinical Dermatology, vol. 11, no. 4, pp. 247–267, 2010. 

[19] F. Walsh, Golden Age’ of Antibiotics „Set to End’, BBC 

News Website, 2014.  

[20] Z. F. Udwadia, R. A. Amale, K. K. Ajbani, and C. 

Rodrigues, “Totally  rug-r sistant tu  rculosis in In ia,” 

Clinical Infectious Diseases, vol. 54, no. 4, pp. 579–581, 

2012. 

[21] M. S. Dryden, A. T. Andrasevic, M. Bassetti  t al , “A 

European survey of antibiotic management of methicillin-

resistant Staphylococcus aureus infection: current clinical 

opinion and practic ,” Clinical Microbiology and Infection, 

vol. 16, no. 1, pp. 3–30, 2010. 

[22] J. Gallagher, Analysis: Antibiotic Apocalypse, BBCNews, 

2013. 

[23] G. C. Bodeker, T. J. Ryan, and C.-K  Ong, “Traditional 

approac  s to woun    aling,” Clinics in Dermatology, vol. 

17, no. 1, pp. 93–98, 1999. 

[24] T. Nakatsu, A. T. Lupo Jr., J. W. Chinn Jr., and R. K. L. 

Kang, “Biological activity o  essential oils and their 

constitu nts,” Studies in Natural Products Chemistry, vol. 

21, pp. 571–631, 2000. 

[25] J. Buckle, Clinical Aromatherapy: Essential Oils in Practice, 

Churchill Livingston, New York, NY,USA, 2003. 

[26] M. Evans, Natural Healing: Remedies & Therapies, Hermes 

House, London, UK, 2010. 

[27] M. S. Lee, J. Choi, P. Posadzki, and E. Ernst, 

“Aromatherapy for health care: an overview of systematic 

r vi ws,” Maturitas, vol. 71, no. 3, pp. 257–260, 2012. 

[28] H. D. Neuwinger, African Traditional Medicine—A 

Dictionary of Plant Use and Applications, Medpharm, 

Stuttgart, Germany, 2000. 

[29] V  K  Bajpai, J  I  Yoon, an  S  C  Kang, “Antifungal 

potential of essential oil and various organic extracts of 

Nandina domestica Thunb. against skin infectious fungal 

pat og ns,” Applied Microbiology and Biotechnology, vol. 

83, no. 6, pp. 1127–1133, 2009. 

[30] J. Reichling, P. Schnitzler, U. Suschke, and R. Saller, 

“Essential oils of aromatic plants with antibacterial, 

antifungal, antiviral, and cytotoxic properties-an ov rvi w,” 

Research in Complementary Medicine, vol. 16, no. 2, pp. 

79–90, 2009. 

http://www.clevelandclinicmeded/


Int. J. Sci. Res. in Biological Sciences                                                                           Vol. 5(6), Dec. 2018, ISSN: 2347-7520 

  © 2018, IJSRBS All Rights Reserved                                                                                                                                      139 

[31] “Mor   vi  nc  is n      to confirm the benefits and risks 

of many  otanicals in   rmatology,” Drugs&Therapy 

Perspectives, vol. 27, no. 7, pp. 24–26, 2011. 

[32] J. Lawless, The Illustrated Encyclopedia of Essential Oils: 

The Complete Guide to theUse of Oils in Aromatherapy 

andHerbalism, Element Books, Rockport, Mass, USA, 1995. 

[33] M. Lis-Balc in, “Ess ntial oils an  „aromat  rapy‟: their 

modern rol  in   aling,” The Journal of the Royal Society for 

the Promotion of Health, vol. 117, no. 5, pp. 324–329, 1997. 

[34] C  J  St v ns n, “Aromat  rapy in   rmatology,” Clinics in 

Dermatology, vol. 16, no. 6, pp. 689–694, 1998. 

[35] W. Maddocks-J nnings an  J  M  Wilkinson, “Aromatherapy 

practice in nursing: literature revi w,” Journal of Advanced 

Nursing, vol. 48, no. 1, pp. 93–103, 2004. 

[36] W. Sellar, The Directory of Essential Oils, C.W. Daniel 

Company, London, UK, 1992. 

[37] S. Curtis, Essential Oils, Aurum Press, London, UK, 1996. 

[38] J. Harding,AGuide to Essential Oils, Parragon, Bath, UK, 

2002. 

[39] Ark Creative, Just Aromatherapy, Top That! Publishing, 

Valencia, Calif, USA, 2005. 

[40] J. Harding, The Essential Oils Handbook, Duncan Baird, 

London, UK, 2008. 

[41] M. Kovac,AQuickGuide to Essential Oils, Aromadelavnice 

s.p., Ljubljana, Slovenia, 2011. 

[42] Meadowbank, Ailments leaflet-find an essential oil for your 

ailment, 2012. 

[43] Burgess and Finch, Burgess and Finch Aromatherapy: 

Patient Leaflet, 2013. 

[44] Vazquez JA, Combination antifungal therapy against C 

andida species:the new frontier – are we there yet? Med 

Mycol, vol. 41, pp. 355 – 368, 2003. 


