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ABSTRACT

A study of antioxidant property was carried out for twenty-one selected essential oils
which were derived from 40 Thai medicinal plants belonging to 8 plant families. The technique
used was TLC screening to qualitatively determine the radical scavenging (i.e. antioxidant) ability
using a standard free radical, 2,2-diphenyl-1-picrylhydrazyl (DPPH). The results showed that the
five essential oils which exhibited the highest antioxidant activity included essential oils from the
flowers of Cananga odorata (Lam.) Hook.f &Thomson var., the flowers of Cananga fruticosa
(Craib) Corner, the leaves of Ocimum sanctum L (White), the leaves of Ocimum sanctum L (Red)
and the leaves of Piper betle L.. These essential oils were selected for investigation to measure
the IC, values by colorimetry at 517 nm. The mean values were obtained from triplicate
experiments. From the analysis, it was found that the essential oil having the highest antioxidant
activities was the essential oil derived from Curcuma aromatica Salisb (IC,, = 839.460 ppm) was
the essential oil derived from Syzygium aromaticum (L.) Merr. & L. M. Perry (IC,=842.053ppm)
The essential oil obtained from Oryza sativa L. (IC,,=1,370.882ppm) was the essential oil
derived from Myristica fragrans Houtt. (IC,,=6,220.609ppm) was the essential oil from the
Limnophila aromatic (Lam.) Merr.Corner exhibited the lowest antioxidant activity (IC,, =

6,524.905ppm)



Constituents of volatile oil from the rhizomes of C. aromatica Salisb. were analyzed by a
gas chromatography - mass spectrometry (GC-MS). The possible structural forms of the
constituents in the isolated oils, which were identified by comparing their mass spectral data to
those in the library, were Camphor, Curcumene, b-Farnesene, Borneol, Caryophyllene,
a-Zingibirene, Camphene and b-Bisabolene.

The Testing effect Mutation Ames test. Essential oil of rhizomes wan nang kha that have
no mutagenic activity against S. typhimurium TA98, TA100.

This research study has clearly shown the potential of producing essential oils having
antioxidant ability from the selected Thai plant species. Applications of these essential oils as
well as further studies using other Thai plants are of special interest.

Keywords: Antioxidant, Essential Oils
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%mmmam : Curcuma Aromatica Salisb
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¥o3 : Zingiberaceae

Yo viuu : Wild Turmeric
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¥OINNFANAAT : Couroupita Guianensis Aubl.
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%a’fsﬂmmaﬂ% : Chromolaena Odorata (L.) RM.King & H.Rob.
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¥OINNAAAS : Blumea balsamifera (L.) DC.
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Y9I : Asteraceae (Compositac)
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¥OINENANAAS : Beaumontia Multiflora Teijsm & Binn.
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¥o3 : Apocynaceae

Yo vil.lu : Baster Lily Vine
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1A3095zIMeRaza19n181dA AU (Rotary Evaporator with Cooling System, §U

Buchi Rotavapour R - 14)

2.

wieaunalasuiInnsif-a)nInsiimesuia (Gas Chromatography — Mass

Spectrometry, §'°L! Agilent technologies 5975 Inert)

3.

4.
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9.

4 Y y 1 1
1ATeIFNIIINAToY 4 @19 (Balance, 4 OHAUS E02140)
193041887 (UV — cabinet I1, 4 CM 10)

FOUANAT (Spoon)

~ 4

UNNDT (Beaker)

N3281ten (Glass funnel)
ﬂjﬂﬂgﬂ%uwz (Erlenmeyer Flask)

NIZUBNAI (Measuring Cylinder)

10. WIATUNAN (Round Bottom Flask)

11. iaoAaran (Dropper)

12. WU TLC (TLC Plate)



13. ‘Via’ﬂﬂglﬁﬂ (Capillary Tube)

a3 J ]
14, VIAUNUAITAIDYN (Vial)

15. V9391351195 (Volumetric Flask)

Y v
16. ¥AU1NaY (Wash Bottle)

a 4
17. 0xgUitiouWaosa (Aluminium Foil)

18. §19 (Cotton)

19. 1171 (Forceps)
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1. wnusa (Methanol), A.R. Grade

2. lanas153mu (Dichloromethane), A.R. Grade

3. 13Nty (Hexane), A.R. Grade

4. 1PNAUOHIAA (Ethyl Acetate), A.R. Grade

5. 2,2 - Diphenyl -1- Picrylhydrazyl (DPPH)
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4 AEEALRARLEY Paederia linearis Hook. F.var. 1w Aydeiny
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7 N3N Artabotrys hexapetalus (L.f.) Bhandari.Exc AN NIUNN
8 | Ing¥iin Ligusticum Chuanxiong Hort. mdh NTUNWE
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9 NI Eclipta prostrata (L.) L. Ty AIASINY
10 VDT Telosma cordata (Burm. f.) Merr. DN ATEINY
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11 U117 Oryza sativa L. v ATTASINY
12 | un Sesbania grandiflora (L.) Pers. AN ANy
13 Tanau Anamirta cocculus (L.) Wight & Arn. 1y NIUNN
14 FUUIA Vallaris globra (L.) Kuntze. Ao NIAUNNA
15 ”uvnﬁmﬁ Mpyristica fragrans Houtt. AN NTUNNA
16 | aia Piper retrofractum Vahl. AN NIUNNC
17 MIULAY Lepidium sativum L. wa NFUNNA
18 MeuMNU Carum carvi Linn. A1 NIUNNI
19 UL Rauwenhoffia siamensis Scheff. AN NFIUNNE
20 JUUIN Mesua ferrea L. Avn NFUNNA
21 OIRIEN Limnophila geoffrayi Bonati. Ty Asdeiny
22 WL ) Polygonum odoratum Lour. Ty Asdeiny
23 | WInRT Rivina humilis L Ty ATazINY
24 NeyoU Shorea roxburghii G.Don AN A3aziny
25 Tunthu Wrightia religiosa (Teijsm.& Binn.) Benth. ex R NFIUNNE
Kurz.
26 | wgUIANA Triphasia trifolia (Burm.t.)P.Wils. Ty NFANNA
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<
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37

M3199 3 (A9)

a1 3o FoInenmand gy | umdaiin
30 | 15avioo Amomum villosum var. xanthioides an NFIUNNE
(Wall. Ex Baker) T.L.Wu & S.J.Chen
31 NTUN Dracaena fragrans (L.) Ker-Gawl. AN NIUNN
32 TIUUNA Curcuma aromatica Salisb M NIUNNC
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35 mg.au’?fﬂ Temmodaphne thailandica Kosterm. nden NFIUNNE
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38 RSN Allium ascalonicum L. "2 Asdeiny
39 ﬁ%ﬂgﬁjmﬁ( Beaumontia multiflora Teijsm & Binn. AN NFUNNC
40 DULHY Cinnamomum spp. Tu Aagziny
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10 | w93 1,000 0.4 AUNYY | 0.040
1|4 2,000 0.4 ala 0.018
12 | un 1,000 0.2 ala 0.020
13 | Tnpau 3335 0.2 GOGRR 0.059
14 | yuwa 2,500 0.4 GOGRR 0.018
15 | Sumimer 500 0.3 GG 0.145
16 | ada 1,000 0.5 GIGRN 0.050
17 | Weuuag 800 0.3 ale 0.018
18 | feuany 800 0.2 GLGEE 0.040
19 | uuunn 272 0.1 ale 0.036
20 | yuwn 1,000 0.2 fmdos | 0.040
21 | Antved 540 0.3 Fvided 0.140
22 | HILWSD 335.50 0.4 ala 0.040
23 | wWinwsa 450 0.2 Aler 0.044
24 | wewey 461 0.05 GIIGRR 0.010
25 | Tunthu 2,500 0.4 GIVGRR 0.018
26 | wzurINA 754.80 1.01 alayu 0.100
27 | wzNNNITAOU 1,000 0.5 ale 0.050
28 | v 500 0.2 GLGEE 0.040
29 | dung;m 1648 0.3 dla 0.018
30 | 157w 1,000 0.3 GOGRR 0.018
31 | Maw 850 0.6 GOGRR 0.070
32 | MUUNM 1,000 0.6 GIGEN 0.191




M3197 4 (A19)

44

. Enamla
5 imrinaagulng . . %
e ayulng . lumsana ANy
(NIN) n am yield
(Hagan9y)

33 | duloe 206 1.4 Al 0.112
34 | aay 800 0.2 SGEN 0.020
35 | ayauda 1,000 0.3 findes | 0.018
36 | aude 2,000 0.2 AGEN 0.020
37 | nia 673.73 0.2 dlaqu 0.029
38 | viowuaa 1023.61 0.3 alaqu 0.030
39 | Afnams 2,000 0.2 #la 0.029
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M39A 5 WanseHaYYada Iz NN UNIZIHAN AN NIZAINTIVAT ADUVE

Munguazun
UV absorbance (254 nm) uv
Essential oil ; DPPH reagent
Fraction number MR, (365 nm)
ATEAINAIvAT 1 0.9000 i -
NALLVY - - - et
1 0.6750 i +
2 0.6000 i +
AUNY =
3 0.5750 arh +
4 0.2750 i +
1 0.8750 aih -
2 0.2000 @i -
1A e
3 0.1000 anh -
4 0.0750 aih -

MINA 6 wamsdueyyadaszriiuveNszvai i Innaiu vas ndlereNazHING

UV absorbance (254 nm) uv
Essential oil ; DPPH reagent
Fraction number MR, (365 nm)
Tanau - - - -
V95 - - aih ]
9
NAYYNBDOU - - - -
MM - - aih -
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M15130 7 wamsdiveyyadaszINiUeNsIMEN 1A NTUITANA WIDUD V1INaz NEM

UV absorbance (254 nm) UV
Essential oil . DPPH reagent
Fraction number MR, (365 nm)
1 0.6315 ah +
2 0.5789 ah +
LU UNA 3 0.4736 GATR +
4 0.1578 Fh +
5 0.0526 Fh +
WIAUN - - - -
) 1 0.9523 afh bt
U1 =
2 0.8095 aih N
MAMN - - - -

M3197 8 Wanm I IueyYada sz UTONIZIHAN AN 1AUATN ADUNSI UNMINAZ

NAIU

UV Absorbance (254 nm) Uv
Essential oil . DPPH Reagent
Fraction Number MR, (365 nm)
I
NIRRT - - - -
CIER - - @h -
UL 1 0.7894 @h -
A - - @h -
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M15190 9 WaNMSMUBYNAdAIZINNUANIZIHET 1010 1521 dUIBY NIzINBNNAZ

HNONLUA
UV absorbance (254 nm) L0AY%
Essential oil . DPPH reagent
Fraction number AR, (365 nm)
N3LIU 1 0.8611 - -
DULBY - - - +
NN - - i +
NOULLIPN - - - -

%

M13197 10 wamscuayyadasziNUraNszIMeN da1n dule WzeeN NzlIINIZADUNAL

alay
UV absorbance (254 nm) uv
Essential oil ; DPPH reagent
Fraction number MR, (365 nm)

dule - - - -
Nzeow 1 0.3333 aih -
NZINNTTAOU 1 0.2285 - -
AGH - - - -

M3197 11 wamsmhueyyadasziniurenszimeaf Ida1n Tun yuna A3ydn uazmsin

o

UV absorbance (254 nm) uv
Essential oil . DPPH reagent
Fraction number MR, (365 nm)
Tun - - - -
FUUIA - - Fh ]
Aiyam - - Gil -
13190 1 0.4736 - +
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1310 Juniuma Nued Tngiin

UV absorbance (254 nm) uv
Essential oil ; DPPH reagent
Fraction number MR, (365 nm)
o 4 = 9,
IUNUMA 0.5789 | @vh +
NUUNA 09765 | @wunuazaih -+
Tng¥atin - - -
Az - Fyuyuaraih -+
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A
autae

UV absorbance (254 nm) Uv
Essential oil ; DPPH reagent
Fraction number AR, (365 nm)
. 1 0.6750 aih +
ala -
2 0.5750 GALN +
A5 11y - - - -
Meunn - - Fh -
RIGE) 1 0.8095 - +

M3197 14 wamschueyyada sz UHeNsZIMEN 10010 137 INBuuAs Yuna ayauds

UV absorbance (254 nm) uv
Essential oil . DPPH reagent
Fraction number MR, (365 nm|
157 - - - +
MeULA - - - -
YUUN - - GEN -
9 = 9

AYAN 1 0.1578 avh +
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MINHANMINAADY WU TueNsIMesUNliNA 1dA | Fracton 345302013
ifeui 1Y 0.5789 1ag WU UEAd | Fraction Fa5zezmsnaowui wiu 0.97657
Uv-254 wTuwas dufuvewszime Ingiinh uaznzifia liuaas Fraction #f UV-254 11Ty
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MNuveNIzien ala nszWalvy Maumnu au@e
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NNHANITNABDI WU fureNszeAla Usinguounuueaan Uv-254 i lu
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UV-365 11 11ua 5
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MINHANIINAADI WU TN uresTMeRlAuaz ade naasmIdueyyaDaTE
aol [} =y A [ 9 Y 1 1 a J
Tagriniurens ez uaaUnUAIMADIINNTTUNA Iaareanla1uuurHunuEaees 1ng
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11 I3 Aa Uiy +1 uag +1 Mudiay uaiiuneusevensewa Inuuazieuainy lal
' Yy o ' o
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MNHANIINAADI WU U UNOUTLINIAUAUAAL 2 Fraction FI528LMTIAROUN
1 (%] o U d' SO/ -7 o
10U 0.6750 AL 0.5750 AUAIAL N UV-254 11 TUINAT 10T UNOUTLNINTE WA 1KY 1AL
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=) (%3 1 %’ %) 1 U

msaueyyadasz lasared1niniunenszmes liudawnudmassninmsduna laaie
[ [ a o 2 Y a AAaA
anlaruurunuaees Iau Innsdaremadaaniitos

1 %,’ ) 1 . .

INHANINABDY WU UNTUHONTZIMOIS WAL AYAT LAAY | Fraction $95282N13
4 H 1 U { %’ o 1

AU 1AY 0.1578 N UV-254 w1 Tuwas dninveuszofiounaaiazyuuia linaag

Fraction fl UV-254 11 TUINAS
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hn

H @ 6 @ O @ 6 @ m @ 6 @

MNAN 5 4aAa Pattern VO3 Chromatogram ¥4 Essential Oil Y84 (1) NITAINTIVA )
ANIYEN (3) MUNG 1AL (4) UA A330a0UMEY UV ANNENIAAY 254 nm (A) ,365 nm (B)

uaz DPPH Reagent (C) Mua1ay

—— = -

n @ 6 @ n @ 6 @ mn @ & @
NN 6 UAAI Pattern VDI Chromatogram U984 Essential Oil U84 (1) Tnnau (2) ¥27 (3)

NAIEMBN HAZ (4) A ATIABVAIY UV ANNE1INAY 254 nm (A),365 nm (B) 19z
DPPH Reagent (C) M@ 1AL

HUNYLHA Solvent System 214 Ao Dicholomethane W/l Hexane (5@]de MU 1:4)
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nHn @ 6 @ n @ 6 @ nHn @ 6 @

MNN 7 Haaa Pattern Vo9 Chromatogram U943 Essential Oil U84 (1) ¥$H1UNA (2) WN
Un (3) U1 HAL(4) NaM ATIABUMIEY UV ANNENINAY 254 nm (A),365 nm (B)

#az DPPH Reagent (C) M@0y

TS

"-"-“'

n @ 6 @ n @ 6 @ M @ 6 @

MNN 8 HaA9 Pattern VD3 Chromatogram U84 Essential Oil ¥94 (1) aﬁm;m ) NN
(3) MWD HAZ(4) MAIY ATIDABUME UV ANEIIAAY 254 nm (A),365 nm (B)

uaz DPPH Reagent (C) Mua1Ay

HUWINE  Solvent System ‘17]161? ﬁ@ Dicholomethane W@4 Hexane (5@]’5 18U 1:4)
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NN 9(A)

<4

- =S

M @ 3 @ n @ 6 @ o @ 3 @

NN 9 UAAI Pattern VI Chromatogram U094 Essential Oil U84 (1) P34 (2) 9UL%8 (3)
NIZNYN 1A(4) HIONUAI AFIDABUAIE UV ANYIINAY 254 nm (A),365 nm (B)

#az DPPH Reagent (C) M@0y

on @ 6 @ n @ 6 @ n @ & @

WA 10 u@A Pattern Y99 Chromatogram V04 Essential oil V04 (1) &#3lo (2) neaou (3)
NZHIINIZABDY UAZ(4) AT ATIABUAIY UV ANNEIINAY 254 nm (A), 365 nm (B) Haz

DPPH Reagent (C) Mya1ay

HNU9LHA  Solvent System 214 Ao Dicholomethane W&l Hexane (5@]’5 18U 1:4)
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MNN 11(A)

nHn @ 6 @ n @ 6 @ n @ 6 @&

NN 11 Haad Pattern VD3 Chromatogram U094 Essential Oil 494 (1) T 2) ¥uuIa (3)

ASAin 1az4) M31IN ATIVAEUAIY UV ANUEINAY 254 nm (A) ,365 nm (B)

o

uaz DPPH Reagent (C) Mua1ay

AMNA 12(A)

n @ 6 @ n @ 6 @ nHn @ 6 @

NN 12 HaAq Pattern VD3 Chromatogram U984 Essential Oil Y84 (1) 5147115!!1’]?( ?2) N
wem (3)Ing i 1az(d) nziie A5 UAI UV ANEIAAY 254 nm (A), 365 nm (B)
az DPPH Reagent (C) Mua1ay

HU9LHA  Solvent System 214 Ao Dicholomethane W&l Hexane (5@]’5 18U 1:4)
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H @ 6 @ M @ 6 @ H @ 6 @

PNA 13 uaA Pattern Y94 Chromatogram Y84 Essential oil Va4 (1) Av/a (2) nszwalnu
(3) MgUMND 1az(4) MUIFD A5IDABVAIY UV ANE1INAY 254 nm (A), 365 nm (B)

#az DPPH Reagent (C) M@0y

—

NN 14(A)

p—v
4

n @ 6 @ m @ 6 @ Hn @ 6 @

WA 14 u@A9 Pattern Y94 Chromatogram Y04 Essential Oil ¥04 (1) 1357 (2) tNauuas (3)
YUIA 1az (4) ayunis As9aeUAIY UV A2INE1IAAY 254 nm (A), 365 nm (B)

uaz DPPH Reagent (C) Mua19y

HuYIne  Solvent System ‘ﬁi"ff} ﬁ’ﬂ Dicholomethane W@4 Hexane (5@]5 18U 1:4)



59

HANIINATIUNEA U UYADA3Z VDI UHONIZIYE 1A 2,2-Diphenyl-1-
Picrylhydrazyl Radical Scavenging Capacity Assay (DPPH Assay)

=) 90’ L
NANANMIANEIABINATA TLC Screening for Radical Scavengers UBIUINUYOU
Ay g J v ¥ 2 a R A ¢
seimien 1annsnaualeler arua 40 wia o iiureNseveanyluled
a A @ A 4 . a A Y = 4
Plantaglnaceae 1 Fa Ao WNUYe WU Graminae 1 ¥HA Ao 917 Wy 1U2I9A Myrtaceae 1
a 4 a [ 4 £ a
¥iia Ao nunguaziiyluied Myristicaceae 1 ¥1ia fio IUNUNA LAAIGNTAIUDYYADHTY
v r'd

NngalihmmaaeugniAueyyadd 2395 u1m 1ae3% 2, 2-Diphenyl-1-Picrylhydrazyl

. . . ya a A g =
Radical Scavenging Capacity Assay (DPPH Assay) lagldiandiuaidluaisniasgiu

LAAINANITNARDIAINIT N 15-16 A NN 15-19

3 ¢
ﬂ"lﬁ"lﬂﬁ 15 %ﬂﬂazmﬁé’l’mmmaaaﬁ:ﬂlmmiumigmnﬁmmaﬂﬂﬁﬁn

Concentation Absorbance Average % radical
(ppm) 1 2 3 scavenging
1 0.132 0.132 0.131 0.132 93.24 +0.001
2 0.258 0.245 0.245 0.249 87.2 £0.008
4 0.641 0.652 0.653 0.649 66.72 £0.007
6 0.957 0962 0.960 0.960 50.76 = 0.003
8 1.347 1.371 1.374 1.364 30.02 £0.015
10 1.587 1.585 1.587 1.586 18.61 £0.001
DPPH 1.926 1.949 1.587 1.821 0

910115197 15 1181 % Radical Scavenging UaZAIANMANTUYDINTUT W1d319

n3asgIu e IFd M uMIma IC,, Yo sNIATFINIMTUE LaAIAINING 15 WU

a

INUUTUA IC,, 1NN 4.131 ppm




A15UINTHIU INUUT

y=19.6252
RZ=0

d' v v ¢ 1 Y Y v Y
MNN 15 ﬂiTI/\Iﬂ]HJﬁNWMﬁﬁ%ﬂ'JNﬂ]HJ!EIINﬂluﬂ‘u‘iﬂﬂﬁ%
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