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Abstract

This research aimed to study antioxidant and anti-pathogenic bacterial activities of four Thai herbal
extracts and four Thai herbal teas. The results showed that crude extracts of Pandanus amaryllifolius Roxb. had
the highest antioxidant activity with the 50% inhibition concentration (ICs,) value of 8.45 ug/ml, while the ICy, value
of Thai herbal tea (formula 1) was 10.37 pg/ml. Six species of pathogenic bacteria were tested on their resistance
properties. It was found that Thai herbal tea formula Il inhibited 5 species of pathogenic bacteria, the extract of P.
amaryllifolius Roxb inhibited 4 species of bacteria, the extract of Cymbopogon citratus and Thai herbal tea formula
I, Ill, IV could inhibit 3 bacterial species. Lastly, the extracts of Strobilanthes nivea Bremek, Thunbergia laurifolia was
able to inhibit only 2 bacterial species. Furthermore, the herbal extracts and tea had antibacterial ability against

gram - positive bacteria better than gram-negative bacteria.
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Tables 1 The components of Thai herbal tea

formula S. C P. T.

nivea citratus amaryllifolius lauri
(g/L) (g/L) (g/L) folia
(g/L)

1 1 2 10 20

2 1 5 10 20

3 5 10 10 20

4 10 15 10 20

*Modified formula from Temrangsee P, 2011
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Figures 1 characteristics of Thai herbal : 1= S. nivea Bremek.,

2= P. amaryllifolius Roxb., 3= C. citratus and 4= T. laurifolia
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Tables 2 The proportion of consumer satisfactions

with Thai herbal tea

No. 1 No. 2
formula (No sugar) (1% Sugar)
(%) (%)
1 39.13 45.65
2 36.96 54.35
3 34.78 45.65
4 34.78 39.13

*Number of testers 46.
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asilnsgnsdi 1 Tqvidlunisdudade ps. aeruginosa
Typhimurium TISTR 1287 Wag Ps. aeruginosa TISTR
1287 snuaneu (Tables 9)
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VITAMIN C sl P, amarylifolive Roxb

CONCENTRATION ( pg/ml)

Figures 2 Graph showing the results of antioxidant testing of P. amaryllifolius Roxb

leaves compared with vitamin C.
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Tables 3 Antibacterial activity of Strobilanthes nivea Bremek.

Zone of inhibition (mm)

concentration/control S. aureus B. cereus B. subtilis Ps. aeruginosa P. mirabilis S. typhimurium
100,000 ppm 7.56+0.22C° 7.67+0.48%° 8.47+0.70% 2 0.00+0.00% @ 6.58+0.61% ¢ 0.00+0.00% @
200,000 ppm 8.22+0.81¢2 7.76+0.525 % 8.200.40% 2 0.00£0.00% ¢ 6.58+0.61% ¢ 0.00+0.00 ¢
300,000 ppm 8.03+0.36% 7.82+0.24% b 8.51+0.24%2 0.00+0.00 - ¢ 6.76+0.45 ¢ 7.06+0.04% b¢
400,000 ppm 8.44+0.47%2 8.12+0.50% 8.27+0.30% 2 0.00+0.00 << 0.00+0.00% 0.00+0.00% ¢
control (media) 0.00+0.00> 0.00+0.00% 2 0.00+0.005 2 0.00+0.00 ¢ 0.00+0.00%° 0.00+0.00% °
95 % Ethanol 6.07+0.49%° 6.40+1.05%° 5.55+0.49% P 0.00:£0.00% 2 0.000.00% 2 0.000.00% 2
Oxacillin 20 ppm 20.38+3.28% 2 0.00+0.00% P 0.00+0.00% ® 5.51+0.38%° 8.05+1.18%2 6.93+0.82%
Oxacillin 30 ppm 21.45+2.555 2 0.00+0.00% © 10.52+1.49%° 0.00+0.00%° 0.00+0.00%® 0.00+0.00%°
Tetracycline 30,000 ppm 40.53+0.58" 2 32.83+0.70%° 26.73+0.914 9 0.00+0.00% 0.00+0.00% 0.00+0.00% ¢

"B G DandE Means followed by the different letters in each source within the same column are significantly difference (p <0.05)

"abcdeandf pMoans followed by the different letters in each source within the same row are significantly difference (p <0.05)
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Tables 4 Antibacterial activity of Cymbopogon citratus

Zone of inhibition (mm)

concentration/control S. aureus B. cereus B. subtilis Ps. aeruginosa P. mirabilis S. typhimurium
100,000 ppm 7.80+0.12%¢ 10.01+0.76% 2 9.90+0.70%2 6.17+0.255 ¢ 6.82+0.52% ¢ 6.76+0.40%
200,000 ppm 8.33+0.44%° 10.22+0.41%2 10.07+0.35% 2 6.24+0.33% 7.25+0.098% ¢ 6.99+0.58" ¢
300,000 ppm 8.62+0.60%° 10.46+0.19% 2 10.58+0.455% 2 5.97+0.33% 9 7.14+0.64% ¢ 0.00+0.00% ¢
400,000 ppm 8.75+0.92¢ ¢ 10.82+0.39% 2 9.78+0.52%° 6.13+0.33% 9 0.000.00% ¢ 0.00+0.00% ¢
control (media) 0.00+0.00> 0.00+0.00% 2 0.00+0.00 0.00+0.00% 2 0.00+0.00 0.00+0.00% 2
95 % Ethanol 6.07+0.49% " 6.40+1.05%° 5.55+0.49%° 5.51+0.38%° 8.05+1.18%2 6.93+0.825 2
Oxacillin 20 ppm 20.38+3.28% 2 0.00+0.00% P 0.00+0.00°° 0.00+0.00°° 0.00+0.00%° 0.00+0.00%
Oxacillin 30 ppm 21.45+2.555 2 0.00+0.00% © 10.52+1.49%° 0.00+0.00% © 0.00+0.00% 0.00+0.00% ¢

Tetracycline 30,000 ppm

40.53+0.58" @

32.83+0.70%P

26.73+0.91%¢

24.33+0.11%¢

23.00+0.33%F

29.80+0.29" ¢

"B G DandE Means followed by the different letters in each source within the same column are significantly difference (p <0.05)

"abcdeandf Means followed by the different letters in each source within the same row are significantly difference (p <0.05)
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Tables 5 Antibacterial activity of Pandanus amaryllifolius Roxb.

Zone of inhibition (mm)

concentration/control S. aureus B. cereus B. subtilis Ps. aeruginosa P. mirabilis S. typhimurium
100,000 ppm 7.49+0.61° 7.82+0.28% % 8.28+0.41% 2 0.00+0.00% ¢ 6.23+0.46% ¢ 0.00+0.00% @
200,000 ppm 7.55+0.27% 3 8.12+0.41%2 7.74+0.240: b 7.67+1.255 % 6.81+0.63%° 0.00+0.00% ¢
300,000 ppm 8.60+0.89% 2 7.86+0.875 7.59+0.60 2 0.00+0.00% € 7.06+0.40%° 6.80+0.825
400,000 ppm 8.82+0.98% 2 8.04+0.33% 2 8.08+0.05% 2 0.00+0.00% © 6.99+0.51%° 0.00+0.00% ¢
control (media) 0.00+0.00> 0.00+0.00%2 0.00+0.0052 0.00+0.00%2 0.00+0.00%2 0.00+0.00% 2
95 % Ethanol 6.07+0.49% ¢ 6.40+1.05%° 5.55+0.49%° 5.51+0.38%° 8.05+1.18%2 6.93+0.82%
Oxacillin 20 ppm 20.38+3.28% 2 0.00+0.00% P 0.00+0.00% ® 0.00+0.00°° 0.00+0.00%° 0.00+0.00%
Oxacillin 30 ppm 21.45+2.555 2 0.00+0.00% © 10.52+1.49%° 0.00+0.00% © 0.00+0.00% © 0.00+0.00% ¢

Tetracycline 30,000 ppm

40.53+0.58" @

32.83+0.70%P

26.73+0.91%¢

24.33+0.11%¢

23.00+0.33%F

29.80+0.29" ¢

"B G DandE Means followed by the different letters in each source within the same column are significantly difference (p <0.05)

"abcdeandf Means followed by the different letters in each source within the same row are significantly difference (p <0.05)
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Tables 6 Antibacterial activity of Thunbergia laurifolia

Zone of inhibition (mm)

concentration/control S. aureus B. cereus B. subtilis Ps. aeruginosa P. mirabilis S. typhimurium
100,000 ppm 7.13+0.33% 2 7.35+0.258% 2 7.41+0.87%2 0.00+0.00% 6.30+0.31%° 0.00+0.00%
200,000 ppm 7.55+0.58% 2 8.10+2.21%2 7.40+0.31¢2 0.00£0.00%° 6.94+0.12¢2 6.97+0.85% 2
300,000 ppm 7.16+0.43% 2 7.04+0.3385 2 7.19+0.54% 2 0.00£0.00%° 6.65+0.29% 2 6.56+0.74% 2
400,000 ppm 7.28+0.1552 7.39+0.37% 2 7.58+0.7252 0.00+0.00%° 6.35+0.64% 6.48+1.42% 2
control (media) 0.00+0.00> 0.00+0.00% 2 0.00+0.005 2 0.00+0.00% 2 0.00+0.00 0.00+0.00% 2
95 % Ethanol 6.07+0.49% " 6.40+1.05%° 5.55+0.49%° 5.51+0.38%° 8.05+1.18%2 6.93+0.825 20
Oxacillin 20 ppm 20.38+3.28% 2 0.00+0.00% P 0.00+0.00% ® 0.00+0.00%° 0.00+0.00%° 0.00+0.00%
Oxacillin 30 ppm 21.45+2.555 2 0.00+0.00% © 10.52+1.49%° 0.00+0.00% 0.00+0.00% 0.00+0.00% ¢

Tetracycline 30,000 ppm

40.53+0.58" @

32.83+0.70%P

26.73+0.91%¢

24.33+0.11%¢

23.00+0.33%F

29.80+0.29" ¢

"B G DandE Means followed by the different letters in each source within the same column are significantly difference (p <0.05)

"abcdeandf pMoans followed by the different letters in each source within the same row are significantly difference (p <0.05)
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Tables 7 Antibacterial activity of herbal tea formula |

Zone of inhibition (mm)

concentration/control S. aureus B. cereus B. subtilis Ps. aeruginosa P. mirabilis S. typhimurium
100,000 ppm 7.88+0.93%° 9.09+1.08% 8.27+1.01¢ % 9.44+0.27% 2 6.05+0.79% ¢ 0.00+0.00% @
200,000 ppm 8.19+0.43% 2 8.62+0.638 % 7.80+0.61¢ ¢ 9.53+1.00% 2 6.68+1.14% 6.41+0.18% ¢
300,000 ppm 8.18+0.43%" 8.21+0.11% b 7.45+0.33C B¢ 10.35+0.57%2 0.000.00° ¢ 6.64+1.395¢
400,000 ppm 7.94+0.37% ¢ 8.12+0.45%° 7.36+0.54% ¢ 10.85+0.17% 2 0.00+0.00% © 6.46+0.22% 9
control (media) 0.00+0.00> 0.00+0.00%2 0.00+0.0052 0.00+0.00% 2 0.00+0.00%2 0.00+0.00% 2
95 % Ethanol 6.07+0.49% " 6.40+1.05%° 5.55+0.49%° 5.51+0.38>° 8.05+1.18%2 6.93+0.82%
Oxacillin 20 ppm 20.38+3.28% 2 0.00+0.00% P 0.00+0.00% ® 0.00+0.00%® 0.00+0.00%° 0.00+0.00%
Oxacillin 30 ppm 21.45+2.555 2 0.00+0.00% © 10.52+1.49%° 0.00+0.005 0.00+0.00% © 0.00+0.00% ¢

Tetracycline 30,000 ppm

40.53+0.58" @

32.83+0.70%P

26.73+0.91%¢

24.33+0.11%¢

23.00+0.33%F

29.80+0.29" ¢

"B G DandE Means followed by the different letters in each source within the same column are significantly difference (p <0.05)

"abcdeandf pMoans followed by the different letters in each source within the same row are significantly difference (p <0.05)
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Tables 8 Antibacterial activity of herbal tea formula |l

Zone of inhibition (mm)

concentration/control S. aureus B. cereus B. subtilis Ps. aeruginosa P. mirabilis S. typhimurium
100,000 ppm 8.54+0.650 9.00+0.72% 2 8.85+1.48% 2 8.20+1.355 0.00+0.00% ¢ 6.89+0.61%°
200,000 ppm 9.58+1.79%2 8.55+0.815 8.83+1.126% 8.08+1.055 6.55+0.465 P 8.34+1.6352°
300,000 ppm 9.01+0.58% 2 8.76+0.72% 2 8.22+0.48% 2 8.95+2.32% 2 7.39+0.255 2 7.13+0.45% 2
400,000 ppm 8.96+0.41% 2 8.54+0.61% 2 8.82+0.33% 2 9.79+3.78% 2 7.12+2.66% 2 6.93+0.77%2
control (media) 0.00+0.00%2 0.00+0.00% 2 0.00+0.005 2 0.00+0.00% 2 0.000.00% 2 0.00+0.00% 2
95 % Ethanol 6.07+0.49°%° 6.40+1.05%° 5.55+0.49%° 5.51+0.38%° 8.05+1.18%2 6.93+0.82 %
Oxacillin 20 ppm 20.38+3.28% 2 0.00+0.00% P 0.00+0.00% ® 0.00+0.00°° 0.00+0.00%° 0.00+0.00> P
Oxacillin 30 ppm 21.45+2.555 2 0.00+0.00% © 10.52+1.49%° 0.00+0.00% © 0.00+0.00% ¢ 0.00+0.00%

Tetracycline 30,000 ppm

40.53+0.58" @

32.83+0.70%P

26.73+0.91%¢

24.33+0.11%¢

23.00+0.33%F

29.80+0.29" ¢

"B G DandE Means followed by the different letters in each source within the same column are significantly difference (p <0.05)

"abcdeandf pMoans followed by the different letters in each source within the same row are significantly difference (p <0.05)
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Tables 9 Antibacterial activity of herbal tea formula lll

Zone of inhibition (mm)

concentration/control S. aureus B. cereus B. subtilis Ps. aeruginosa P. mirabilis S. typhimurium
100,000 ppm 8.09+0.39% 2 9.15+1.38% 2 8.42+0.58% 2 0.00+0.00% © 6.50+0.475° 0.00+0.00% ©
200,000 ppm 8.49+0.19% 8.64+0.27% 8.74+1.57%2 9.20+0.77% 2 6.61+0.64% ¢ 7.02+1.00% b
300,000 ppm 8.55+0.19% 2 8.66+0.86% 2 8.18+0.55% 2 0.00:£0.00% € 6.86+0.10° 6.70+0.87%°
400,000 ppm 8.35+0.24%° 9.08+0.37% 2 8.30+0.32¢° 0.00+0.00% ¢ 7.13+0.54% ¢ 6.35+0.06% ¢
control (media) 0.00+0.00> 0.00+0.00% 2 0.00+0.005 2 0.00+0.00% 2 0.00+0.00 0.00+0.00% 2
95 % Ethanol 6.07+0.49% " 6.40+1.05%° 5.55+0.49%° 5.51+0.38%° 8.05+1.18%2 6.93+0.82%
Oxacillin 20 ppm 20.38+3.28% 2 0.00+0.00% P 0.00+0.00% ® 0.00+0.00°° 0.00+0.00%° 0.00+0.00%
Oxacillin 30 ppm 21.45+2.555 2 0.00+0.00% © 10.52+1.49%° 0.00+0.00% © 0.00+0.00% 0.00+0.00% ¢

Tetracycline 30,000 ppm

40.53+0.58" @

32.83+0.70% ¢

26.73+0.91%¢

24.33+0.11%¢

23.00+0.33%F

29.80+0.29" ¢

"B G DandE Means followed by the different letters in each source within the same column are significantly difference (p <0.05)

"a b deandf pMoans followed by the different letters in each source within the same row are significantly difference (p <0.05)
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Tables 10 Antibacterial activity of herbal tea formula IV

Zone of inhibition (mm)

concentration/control S. aureus B. cereus B. subtilis Ps. aeruginosa P. mirabilis S. typhimurium
100,000 ppm 8.21+0.54%° 7.93+0.66%° 9.42+0.64% 0.00+0.00% © 8.01+1.27%° 0.00+0.00% ¢
200,000 ppm 7.36+0.27%2 7.93+0.20% 2 8.35+0.7985¢ 8.88+2.00% 2 0.00£0.00%° 0.00+0.00%°
300,000 ppm 7.77+1.08%2 8.63+0.54% 2 8.06+0.84% 2 0.00+0.00% P 0.00£0.00%° 0.000.00%°
400,000 ppm 7.51+0.91%2 8.81+1.08% 2 8.52+3.03% 2 0.00+0.00 &P 0.000.00% ° 0.00+0.00%°
control (media) 0.00+0.00> 0.00+0.00% 2 0.00+0.005 2 0.00+0.00% 2 0.000.00% 2 0.00+0.00% 2
95 % Ethanol 6.07+0.49% " 6.40+1.05%° 5.55+0.49%° 5.51+0.38%° 8.05+1.18%2 6.93+0.82%
Oxacillin 20 ppm 20.38+3.28" 2 0.00+0.00% P 0.00+0.00% ® 0.00+0.00°° 0.00+0.00%° 0.00+0.00%
Oxacillin 30 ppm 21.45+2.55M 2 0.00+0.00% © 10.52+1.49%° 0.00+0.00% © 0.00+0.00% ¢ 0.00+0.00% ¢

Tetracycline 30,000 ppm

40.53+0.58" @

32.83+0.70%P

26.73+0.91%¢

24.33+0.11%¢

23.00+0.33%F

29.80+0.29" ¢

"B G DandE Means followed by the different letters in each source within the same column are significantly difference (p <0.05)

"abcdeandf pMoans followed by the different letters in each source within the same row are significantly difference (p <0.05)
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4.3 MINAFBUAITAIUOYYATATY NINAABUATT
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