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1LINTRODUCTION

Tea trees have been widely planted in the Mekong River Delta area of Vietnam. The
investigation has pointed out that its essential oil composition is of about 2% by weight. The
essential oil could be easily recovered and purified by steam distillation followed by fractional
one[9].

It has been reported that tea tree il has rather high antibacteria activity [9,12,14,17,18] for
its high composition of terpinen-4-ol. Nevertheless, it has been found that not only terpinen-4-ol
but also other components have the activity. It is necessary to find out the available minimum
dose of the essentia ail in practical use that the antibacterial activity could be retained. Besides, it
is important to point out the available ability to use different fractions of the essentia oil for
antibacteria purpose.

2MATERIALSAND METHODS

2.1.Materials

The original tea tree essentia oil is recovered and fractionaly distillated from the tea trees
planted in the Mekong River Delta area of Vietham. From these fractions, initial essential oil has
been prepared by simple mixing the fractions of 0% and 98% terpinen-4-ol to receive the
mixtures of about 25%, 50%, 75% and 90% terpinen-4-ol.

2.2.Microorganisms

Escherichia coli and Staphylococcus aureus microorganisms are supplied by the Department
of Biotechnology of Hochiminh City University of Technology. Pseudomonas aeruginosa and
Candida abicans are supplied by the Pasteur Institute at Hochiminh City.

2.3.Methodology

Antibacterial activity of the essentia oil, its distilled fractions or of essential oil based
cosmetics are determined by the method of diffusion well (hole boring) and the method of
microorganism counting. In the case of cosmetic products, the method of microorganism counting
is applied, provided that the water-undissolved essential oil is emulsified by Tween 80 as the
emulsifying reagent.

3.RESULTSAND DISCUSSION

3.1.Qualitative investigation of antibacterial activity by diffusion well method

The hole boring method is applied to all types of chosen microorganisms. The concentrations
of the used essential oil fractions are represented by the number of microlitters applied to the
hole. The investigated results are shown on Figures 1a, 1b, 1c, 1d for Escherichia cali,
Staphylococcus aureus, Candida albacans and Pseudomonas aeruginosa, respectively.

Checking the effect of essential oil evaporation by contacting the agar medium with the
essential il vapor is shown in Table 1. It has pointed out that only the diffusion of the oil
determines the antibacterial characteristics.

It is pointed out from the experimental results that at lower concentration of essentid ail,
diameters of the antibacterial cycles rapidly increase with its used amounts. At higher
concentration of essential oil, the diameters increase also but more slowly. It has the reason of
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non-polar nature of the essential oil, so that its diffusion in polar water at higher concentration is
more difficult.

By the way, diameters of the antibacterial cycles increase with the concentration of terpinen-
4-ol in the essentia oil, with the exception of Staphylococcus aureus and Pseudomonas
aeruginosa at very high (98%) concentration of terpinen-4-ol. It may be caused by the less
composition of other components in the essential oil and the different cell structures of different
types of bacteria.

3.2.Quantitative investigation of antibacterial activity by microorganism counting
method

To quantitatively investigate the antibacterial activity of different concentrations of essential
oil, microorganism counting method has been applied. Three concentrations (0.5%, 0.25% and
0.1% v/v) have been tested to every chosen type of bacterium. The results are shown in Tables
2,345 for Escherichia coli, Staphylococcus aureus, Candida abicans and Pseudomonas
aeruginosa, respectively.

It is clear from experimenta results that with 0.5% and 0.25% v/v, al fractions of the
essential oil have the antibacterial efficiency of about 90%, including of the fraction of 98%
terpinen-4-ol to all chosen types of bacteria, except the little lower efficiency for the case of
Pseudomonas aeruginosa. This means that the method in more quantitative than the hole boring
method, where the non-polar essential oil isless diffusive in polar water media.

With the concentration of 0.1% v/v, the antibacterial effect is still rather high to Escherichia
coli (more than 80%), Staphylococcus aureus (more than 85%) and Candida albican (more than
90%). The high antibacterial activity of the fractions of lower terpinen-4-ol composition points
out that beside terpinen-4-ol, other components in the tea tree il have aso the added effect of
antibacterium.

3.3.Investigation of tea treeoil application in cosmetics

Since tea tree oil is not dissolved in water, the emulsifying reagent Tween-80 is applied with
the concentration of 1%. Two concentrations of essential oil have been used: 0.25% and 0.1%.
The tests have been carried out to body soap and shampoo. Investigation results are shown in
Tables 6,7,8,9.

It has been shown that with only 0.1% of the essential oil, the product is kept with pleasant
odor and no colour-change.

4.CONCLUSION

Through the experimental results, it could be pointed out:

- Teatree oil has strong antibacterial activity to Escherichia coli, Staphylococcus aureus and
Candida abacans, and alittle weaker to Pseudomonas aeruginosa.

- The more concentration of terpinen-4-ol in the essentia oil is, the more effective its
antibacteria activity is. Nevertheless, not only terpinen-4-ol but aso other components in the tea
tree oil have the antibacterial effect.

- The accepted dose of al fractions of the teatree oil in practical useis 0.25%.

- By adding 1% of the emulsifying reagent Tween-80, 0.25% of the tea tree oil could be
applied in the cosmetic production for antibacterial purpose.
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Figure 1. Dependence of the antibacterial cycle diameter on the used amount of essential oil
a) Escherichiacoli, b) Staphylococcus aureus, ¢) Candida albicans, d) Pseudomonas aeruginosa

Table 1. Antibacterial effect of essential oil diffusion and evaporation

Used amount of
essential oil (ul)

Diffusion only

Evaporation only

Both diffusion and

evaporation

Diameter of the antibacterial cycle (mm)

25 19 7 19

25 19 7 19

25 19 7 19
Average

25 19 7 19

Table 2. Investigation result for antibacteria activity to Escherichia coli

Sample Concentration Bacterium Alive bacterium Percentage of
(V/v) before contact (cfu/ml) killed bacteria
(cfu/ml) (%)
Original 0.1 5.10° 882.000 83.3
essential oil 0.25 5.10° 640.000 87.2
0.5 5.10° 375.000 925
Fraction of 25% 0.1 5.10° 744.000 80.4
Terpinen-4-ol 0.25 5.10° 800.000 78.9
0.5 5.10° 546.000 85.6
Fraction of 50% 0.1 5.10° 594.000 84.4
Terpinen-4-ol 0.25 5.10° 480.000 87.4
0.5 5.10° 276.000 92.7
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Fraction of 75% 0.1 3.8.10° 516.000 86.4
Terpinen-4-ol 0.25 3.8.10° 468.000 87.7
0.5 3.8.10° 246.000 935

Fraction of 90% 0.1 3.8.10° 450.000 88.2
Terpinen-4-ol 0.25 3.8.10° 392.000 89.7
0.5 5.6.10° 351.000 93.7

Fraction of 98% 0.1 5.6.10° 648.000 88.4
Terpinen-4-ol 0.25 5.6.10° 396.000 92.9
0.5 5.6.10° 333.000 94.1

Table 3. Investigation result for antibacterial activity to Staphylococcus aureus

Sample Concentration | Bacterium before | Alive bacterium Percentage of
(VIv) contact (cfu/ml) (cfu/ml) killed bacteria
_ 7 (%)
agr']%';alon 01 3.02.10 2.160.000 9238
0.25 3.02.10° 1.383.000 95.4
0.5 3-02-1°: 826.000 97.3
Fragtg;r: of 0.1 1.62.10 2.032.000 875
Terpinen-4-ol 0.25 1.62.10" 549.000 96.6
0.5 162.10' 350.000 97.8
Fraction of 0.1 1.62.10" 231.600 85.7
0% 0.25 162.10°
Terpinen-4-ol 504.000 96.9
0.5 162.10' 312.000 98.1
Fra$t5i g}? of 0.1 8.8.10° 295,000 910
Terpinen-4-ol 0.25 88.10° 729.000 91.7
0.5 8.8.10° 454,000 94.8
Fragtoi &rj of 0.1 8.8.10° 1.450.000 835
Terpinen-4-ol 0.25 88.10° 795.000 91.0
0.5 8.8.10° 382.000 95.7
Fragg (?A? of 0.1 3.02.10° 2 630.000 913
Terpinen-4-ol 0.25 3.02.10° 2.240.000 902.6
0.5 3.02.10" 1.130.000 96.3

Table 4. Investigation result for antibacterial activity to Pseudomonas aeruginosa

Sample Concentration Bacterium Alive bacterium | Percentage of
(Viv) before contact (cfu/mt) killed

(cfu/ml) bacteria (%)
Original 0.1 2.32.10’ 7.080.000 69.5
essential oil 0.25 2.32.10’ 3.300.000 85.8
0.5 2.32.10’ 3.024.000 87.0
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Fraction of 25% 0.1 2.32.10° 4.920.000 78.8
Terpinen-4-ol 0.25 2.32.10° 2.120.000 90.9
0.5 2.32.10° 1.085.000 95.3

Fraction of 50% 0.1 2.32.10° 5.784.000 75.1
Terpinen-4-ol 0.25 2.32.10° 3.140.000 86.5
0.5 2.32.10° 1.764.000 9.4

Fraction of 75% 0.1 2.32.10° 5.760.000 75.7
Terpinen-4-ol 0.25 2.32.10° 3.220.000 86.1
0.5 2.32.10° 1.764.000 92.4

Fraction of 90% 0.1 1.12.10° 3.696.000 67.0
Terpinen-4-ol 0.25 1.12.10° 3.159.000 71.79
0.5 1.12.10° 1.750.000 84.4

Fraction of 98% 0.1 1.12.10° 4.074.000 63.6
Terpinen-4-ol 0.25 1.12.10° 3.636.000 67.5
0.5 1.12.10° 2.580.000 77.0

Table5. Investigation result for antibacteria activity to Candida albicans

Sample Concentration Bacterium Alive bacterium Percentage of
(V/v) before (cfu/ml) killed bacteria
contact (%)
(cfu/ml)
Original 0.1 7.2.10° 588.000 91.9
essential oil 0.25 7.2.10° 500.000 93.1
0.5 7.2.10° 320.000 95.6
Fraction of 0.1 7.2.10° 720.000 90.0
25% 0.25 7.2.10° 580.000 91.9
Terpinen-4-ol 0.5 7.2.10° 224.000 96.9
Fraction of 0.1 7.2.10° 552.000 92.3
50% 0.25 7.2.10° 280.000 96.2
Terpinen-4-ol 0.5 7.2.10° 200.000 97.2
Fraction of 0.1 5.8.10° 444.000 9.4
75% 0.25 5.8.10° 330.000 94.3
Terpinen-4-ol 0.5 5.8.10° 280.000 95.2
Fraction of 0.1 5.8.10° 396.000 93.2
90% 0.25 5.8.10° 300.000 94.9
Terpinen-4-ol 0.5 5.8.10° 240.000 95.9
Fraction of 0.1 1.4.10° 456.000 96.7
98% 0.25 1.4.10° 450.000 96.8
Terpinen-4-ol 0.5 1.4.10° 288.000 098.9

Table 6. Investigation result for antibacterial activity of the essential oil in cosmeticsto E.coli

Sample Concentration | Bacterium before | Alive bacterium | Percentage of
(v/v) contact (cfu/ml) (cfu/ml) killed bacteria
(%)
Body soap 0 3.12.10° 5,000.000 84.0
0.1 3.12.10’ 1.048.000 96.6
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0.25 3.12.10’ 4.560.00 98.5
0 3.12.10’ 5.920.000 81.0
7
Shampoo 0.1 3.12.10 1.144.000 96.3
0.25 3.12.10’ 520.000 98.3
Table 7. Investigation result for antibacterial activity of the essential oil in cosmeticsto
Saphylococcus aureus
Sample Concentration Bacterium Alive bacterium | Percentage of
(v/v) before contact (cfu/ml) killed bacteria
(cfu/ml) (%)
0 2.24.10 5.000.000 77.78
0.1 2.24.10 93.000 95.8
Body soap
0.25 2.24.10 496.000 97.8
0 2.24.10 5.920.000 73.6
0.1 2.24.10 456.000 98.0
Shampoo
0.25 2.24.10° 336.000 98.5

Table 8. Investigation result for antibacterial activity of the essentia oil in cosmeticsto Candida

albicans
Sample Concentratio | Bacterium before | Alive bacterium | Percentage of
n contact (cfu/ml) (cfu/mt) killed bacteria

(VIv) (%)
0 6.6.10° 1.480.000 77.6

6
Body soap 0.1 6.6.10 420.000 93.6
0.25 6.6.10° 330.000 95.0
0 6.6.10° 1.560.000 76.4

6
Shampoo 0.1 6.6.10 480.000 92.7
0.25 6.6.10° 344.000 94.8

Table9. Investigation result for antibacterial activity of the essential oil in cosmetics to
Pseudomonas aeruginosa

Sample Concentration Bacterium Alive bacterium | Percentage of
(V/v) before contact (cfu/mt) killed bacteria
(cfu/ml) (%)
Body soap 0 2.8.10’ 6.960.000 75.7
0.1 2.8.10 2.808.000 90.2
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0.25 2.8.10" 1.152.000 96.0

0 2.8.10° 7.080.000 75.2

Shampoo 0.1 2.8.10 2.832.000 90.1
0.25 2.8.10" 1.248.000 95.6

NGHIEN CUU PAC TiNH KHANG KHUAN CUA TINH DAU TRAM TRA VA

KHA NANG UNG DUNG TRONG MY PHAM

Phan Pinh Tuin, Hoang Minh Nam, Nguy&n Thi Thanh Nga
Truong Pai Hoc Bach Khoa, PHQG-HCM

TOM TAT:Bai béo trinh bay cac két qud nghién cizu vé dgc tinh khang khudn cia tinh dau
tram tra giong Uc trong tai Dong ‘Thap Muoi cua bPong Bang Song Cuu Long va kha nang sir
dung né trong san xuat cac my pham. Két qud nghién cizu chi ra rang khdng chi ¢o terpinen 4-ol
ma cac cau tir khdc 6 mdt trong tinh dau tram tra déu cé kha nang khang khuan. Véi ham luong
sir dung 0,25%, cac phan dogn khéc nhau cia tinh dau tram déu c6 kha nang tiéu diét cac ching
Escherichia coli, Saphylococcus aureus, Pseudomonas aeruginosa va Candida albacans 1a cac
ching dién hinh @én 90%. Viéc img dung thi: nghiém cac phan dogn khac nhau ciia tinh dau tram
tratrong san xuat my pham cho thay véi ham luong 0,25%, hogt tinh khang khudn cua tinh dau
lubn duroc dam bao ma van co6 mii dé chiu. Keét qua nay gop phan cing €6 trién vong ing dung
cua tinh ddu tram tra trong viéc sin xudt cac chat tay rira, mj phamva duoc pham.
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