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A Study on Extraction and Antifungal Activity against Dermatophytes Fungi of Tea Tree Oil
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ABSTRACT

This research aims to study on extraction of essential oils from tea tree leave which were grown in Thailand
by using 3 methods including: steam distillation, water distillation and water and steam distillation. The results showed
that water distillation and water and steam distillation method gave the highest percentage of ail yield at 2.77% and
2.75%, respectively. The physical properties of tea tree oil from three methods showed density values, specific
gravity and refractive index at 0.887-0.893, 0.889-0.897 and 1.474-1.478 respectively. The chemical components
analysed by (Gas chromatography/mass spectrometry) GC/MS indicated that main constituents of tea tree oil were
terpinene-4-ol (38.81-41.37%) and 1,8-cineole (5.25-6.56%). The efficacy of tea tree oil from three method of
distillation on antifungal activity against dermatophytes fungi: Trichophyton mentagrophytes, Trichophyton rubrum
and Microsporum gypseum by using vapor assay showed that tea tree oils exhibited high efficacy to control all of
fungal with antifungal index 100, 100, 95.50-100%, respectively. The minimum inhibition concentration (MIC) of tea

tree oil to inhibit these fungi were 1000, 1000 and 500 mg/ml, respectively.
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Table1 Percentage of oil yield from various time and method of distillation.

Distillation Time (hour) % Yield oil
Steam 2 0.10°

4 0.73°

6 1.70°
Water 2 2.25°

4 2.43*

6 2.75°
Water and steam 2 1.83°

4 2.38"

6 2.77°

*® Mean values followed by different superscripts within a column were significantly different using

Duncan’s multiple range test.(p <0.05)
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(Table 2)

Table 2 Physical characteristic of tea tree oils

Refective index™ Density Specific gravity
Distillation
(RI) (D) (S)
Steam 1.477 0.887° 0.889"
Water 1.474 0.896° 0.897°
water and steam 1.478 0.893° 0.895™

“’= Mean values followed by different superscripts within a column were significantly different using
Duncan’s multiple range test (p <0.05).
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Table 3 Percentage of peak area of terpinene-4-ol and 1, 8-cineole of tea tree oils

ISO/FDIS 4730:2004

active compounds Steam Water water and steam
(min-max%)

terpinene-4-ol 38.81+1.19 41.37+£1.07 40.61+0.28 30.00-48.00

1,8-cineole 6.56+0.28 6.16+0.50 5.25+0.52 Trace-15.00
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Table 4 Antifungal index of tea tree oil examined by vapor assay

Antifungal Index (%)

Method Tea Tree ol
T. mentagrophytes”™ T. rubrum™ M. gypseum”™
Steam 100 100 95.50
Water 100 100 96.85
Vapor assay Water and steam 100 100 100
Commercial 1 100 100 94.23
Commercial 2 100 100 92.79

significantly different using Duncan’s multiple range test (p <0.05) = non significant
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Table 5 Minimum inhibitory concentration of tea tree oils.

Tea tree oil Minimum inhibitory concentration (mg/ml)
T. mentagrophytes T. rubrum M. gypseum
Steam 1000 1000 500
Water 1000 1000 500
Water and steam 1000 1000 500
Commercial 1 1000 1000 500
Commercial 2 1000 1000 500
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