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1R-a-pinene (26.56), (-)-B-pinene (23.16), bicyclo[3.1.1]heptan-3-ol, 6,6-dimethyl-
2-methylene-, [1S-(10,30,5¢)]- (10.26), limonene epoxide (8.78), 2-pinen-10-ol
(6.77), bicyclo[3.1.1] heptan-3-ol, 6, 6-dimethyl-2-methylene-, [1S-(10,30,50)]-
(6.36), cis-verbenol (6.24)

azulene, 1,2,3,5,6,7,8,8a-octahydro-1 ,4—dimethyl—7—(1 —methylethenyl)—, [1S-

(1o, 70,8aB)]- (62.01), spiro[5.5]undec-2-ene, 3,7,7 -trimethyl-11-methylene, (-)-
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(1o, 7,8af)]- (4.23), naphthalene, 2,3,4,4a,5,6-hexahydro-1,4a-dimethyl-7-(1-
methylethyl)- (3.03)
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heptadiene, 2,3-dimethyl- (0.31), 1R-a-pinene (0.27), isopregol (0.23), limonene
oxide, trans- (0.11), trans-p-2,8-menthadien-1-ol (0.09), caryophyllene (0.09),
caryophyllene oxide (0.08)

caryophyllene (22.01), £-trans-nerolidol (21.76), o~ caryo-phyllene (13.83), (-)-globulol
(6.53), a-cadinol (4.04), 7- cadinol (3.99), germacrene B (3.78), cadina-1(10),4-
diene (3.71), naphthalene,1,2,3,4,4a,5,6,8a-octahydro- 7 -methyl-4-methylene-1(1-
methylethyl)-, (1a,40,8ac)- (3.23), B-pinene (2.51), caryophyllene oxide (1.92),
isocaryophyllene (1 .85), 1-naphthalenol, 1,2,3,4,4a,7,8,8a-octahydro-1,6-dimethyl-4-
(1-methylethyl)-, [1S-(10o.40,4aP,8aB)]- (1.73), cubenol (1.72), eucalyptol (1.28),
10s,11s-himachala-(3(12),4-diene (1.03), geraniol acetate (0.61), c-pinene (0.81)
1H-3a,7-methanoazulene, 2,3,6,7,8,8a-hexahydro-1,4,9,9-tetramethyl-,
(1,3a0,7a,8af3)-(23.46), 1H-3a,7-methanoazulene, octahydro-3,8,8-trimethyl-6-
methylene-, [3R-(3¢,3af3,7 3,8acx)]- (17.97), 1,4-methano-1H-indene, octahydro-4-
methyl-8-methylene-7-(1-methylethyl)-, [1S-(1,3aB,40,7a7P]- (17.96), TH-
cyclopro[e]azulene, decahydro-1,1,7 -trimethyl-4-methylene-, [1aR-(1aa,4af,
7a7aB,70a)]- (11.61), longipinane, (E)- (5.50),0-~cadinol (5.34), (-)-spathulenol
(4.32), spiro[4,5]dec-7-ene,1,8-dimethyl-4-(1-methylethenyl)-, [1S-(10,43,50)]-



Journal of Thai Traditional & Alternative Medicine Vol. 12 No. 1 January-April 2014 | 63

o ' o o Y 4 o sy od o o o
N1319N 5(&]@) 2IAUTZNAUNLANIDI U N WA NIZLALLNDIATIZHA8IFUA IﬂiN’l[‘ﬂniﬂW—LLN LUﬂIﬂiLNVI‘S

FARVBIUNY

HaNITLNY

10. wA3

11. 2/WA%

12. W¥AIAY

Tng“uAnang udaya NIST

o =]
asAUsENauN19LAl (%relative area)

(4.24), ylangene (3.33)

4-carene (17.10), y-terpinene (13.45), cymene (7.19), unidentified (6.06), a-pinene
(4.50), terpinen-4-ol (4.09), caryophyllene (3.18)

(-)-globulol (27.62), eucalyptol (22.09), caryophyllene oxide (21.70),
tetracyclo[6.3.2.0(2,5).0(1,8)] tridecan-9-o0l,4,4-dimethyl- (8.70), 1H-
cycloprop[el]azulene, decahydro-1,1,7 -trimethyl-4-methylene-, [1 aR—(1 aa,
4af,70,7aB,7b)]- (7.94), epiglobulol (4.97), caryophyllene (3.76), p-menth-1-en-
8-ol, (S)-(-)- (8.23)

3-allyl-6-methoxyphenyl acetate (35.86), 4-allyl-1,2-diacetoxy benzene (28.95), 3-
allyl-6-methoxyphenol (20.46), 4-allylphenyl acetate (3.96), 1H,cyclopenta[1,3]
cyclopropal[1,2]benzene, octahydro-7-methyl-3-methylene-4-(1-methylethyl)-, [3aS-
(3ac,3bf}] (2.03), caryophyllene (1.88), naphthalene, 1,2,3,4,4a,5,6, 8a-octahydro-
7 -methyl-4-methylene-1-(1-methyl ethyl)-, (1a,4ac, 8ac)- (1.19), 4-allylphenyl
acetate (1.02), eucalyptol (0.89), naphthalene, 1,2,4a,5,8,8a-hexahydro-4,7 -dimethyl-
1-(1-methylethyl)-, [1S-(1 o, 4af3,8acx)- (0.54), c-caryophyllene (0.37), linalool (0.35),
copaene (0.31), 1,3,6-octatriene, 3,7 -dimethyl-, (2)-(0.25), 1,5-cyclodecadiene, 1,5-
dimethyl-8-(1-methyl ethenyl)-, [S-(Z, E)]-, (0.20), a-cadinol (0.30), 1,3,6-octatriene,
3,7-dimethyl-, (Z2)-(0.25), 7-muurolol (0.21), 1,5-cyclodecadiene, 1,5-dimethyl-8-
(1-methylethenyl)-, [S-(Z, E)]-, (0.20), 1H-cycloprop[elazulene-7 -ol, decahydro-1,1,7 -
trimethyl-4-methyl ene-, [1aR-(1aq, 4aa,73,7aB,7bc)]- (0.19), (-)-globulol (0.19),
bicylco[4.4.0]dec-1-ene, 2-isopropyl-5-methyl-9-methylene- (0.18), 1,5-
cyclodecadiene, 1,5-dimethyl-8-(1-methyl ethenyl) -, [S-(Z, E)]- (0.17), camphene (0.08)
caryophyllene (34.65), germacrene D (24.59), cyclohexane, 1-ethenyl-1-methyl-2-(1-
methylethenyl)-4-(1-methylethylidene)- (11.58), c-caryophyllene (4.90), germacrene
B (4.80), 1H-cyclopenta[1,3]-cyclopropa[ 1,2]benzene, octahydro-7 -methyl-3-methylene -
4(1-methylethyl)-, [3aS-(3ac,3bf)]- (3.65), T-cadinol (3.10), caryophyllene oxide
(2.26), ax-cadinol (1.97), 1H-cycloprop[e]azulene-7 -ol, decahydro-1,1,7 -trimethyl-4 -
methylene-, [1aR-(1ac, 4aa,73,7aP,7b0)]- (1.78), cadina-1(10), 4-diene (1.72),
T-cadinol (1.19), cyclohexanemethanol, 4-ethenyl-c,, 4-tri methylethenyl)-, [1R-
(13,4 B)]1- (1.05), copaene (0.85), cubenol (0.62), cyclohexane, 1-ethenyl-1-
methyl-2,4-bis(1-methylethenyl)-, [1S-(1¢,283,48)]- (0.50), (-)-B-pinene (0.20),
eucalyptol (0.19), d-limonene (0.15)

ar-turmerone (35.45), eucalyptol (10.68), curlone (9.07), benzene, 1-methyl-2-(1-
methylethyl)- (6.51), (+)-4-carene (2.38)

eucalyptol (25.74), a-terpineol (24.14), 1-terpinen-4-ol (8.75), borneol (2.69)
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souil He agu1ws A1 Log AN Uas T URaN A1 Log ANIENT UL 15 AR
smwﬁé’ué’aa%aﬁ 5816 50 % ﬁé’uégaaggaﬁ seld 50 %
(Logic,,) (Logic,,)
(lalasdms/fAadans) (lalasnsu/fiadans)

1 IIES >1.5 1.05
2 ApNIBUIE 1wne >1.5 1.63
3 L8 >1.5 1.34
4 nzlASe 1.06 -

5 NOUTILAY -0.64 1.68
6 Uszen >1.5 1.32
7 L Am 0.51 0.57
8 59 >1.5 0.62
9 ng -1.40 1.8
10 0 >1.5 1.89
11 i >1.5 -2

12 N1 >1.5 -

13 ARG 0.19 0.19
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Abstract

Free-Radical Scavenging Activities of Essential Oils and Aqueous Extracts from Thai
Herbs

Prapai Wongsinkongman*, Jaree Bansiddhi*, Somchai Sanluangin*, Tanawat TongchinT, Panasda
Israngkoon Na Ayudhayai, Noppamas Soonthornchareonnont®

*Medicinal Plant Research Institute, Department of Medical Sciences, Nonthaburi 11000.
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*National Institute of Health, Department of Medical Sciences, Nonthaburi 11000.

§Faculty of Pharmacy, Mahidol University, Bangkok 10400.

Corresponding author: prapai.w@dmsc.mail .go.th

The essential oils obtained by hydrodistillation and the aqueous extracts using freeze-
drying apparatus from 12 types (9 families) of fresh Thai herbs were tested for free-radical
scavenging activities using 2,2-diphenyl-1-picryhydrazyl (DPPH) assay. It was found that 3 types
of essential oils from betel, monthadaeng and cajuput leaves exhibited potent free-radical
scavenging activities with IC, at 0.04, 0.23, and 3.24 yl/ml, respectively. The physico-chemical
properties of these oils were studied using identification (color test, thin-layer chromatography,
gas chromatography-mass spectrometry, miscibility in 85% ethanol, relative density, and refrac-
tive index). For the aqueous extracts, it was shown that guava and cajuput leaves exhibited the
best free-radical scavenging activities with IC, at 3.72 and 4.17 yg/ml, respectively, while those
from cajuput and guava leaves possessed the anti-HIV-1 activity with IC,, at 15 and 30 pg/ml,
respectively. The results of this study will be useful for further development as herbal products.

Keywords: free-radical scavenging activity, anti-HIV-1 activity, essential oils, herbal aqueous
extract
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