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Chemical Compositions and Antioxidant Activity of Plai’s Essential oil

Grow between Rows in Plantation Forests
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Table 1 Physical properties, percent yields and major chemical components of Phlai’s essential oils from various sites and ages

Physical and Concentration (Base on percent area from GC-MS chromatograms)
chemical 1 year 2 years 3 years
properties A B C D E A B C D E A B C D E
Color DY PY DY n DY PY PY PY PY PY PY PY PY PY PY

Specific gravity 0.9018 | 0.9097 | 0.9058 | n | 0.8912 | 0.9209 | 0.9248 | 0.9326 | 0.9184 | 0.9233 | 0.9169 | 0.9204 | 0.9223 | 0.9050 | 0.9196

Yield (%) 4.07 6.19 476 | n 3.51 4.40 4.62 3.78 3.70 5.03 4.62 6.43 4.93 5.07 4.32
Sabinene 11.88 | 19.07 | 3198 | n 30.57 5.47 6.21 4.05 4.54 339 | 17.62| 17.63 | 21.82 | 3243 | 10.37
Terpinene-4-ol 32.17 | 2936 | 30.84 | n 22.60 | 45.65| 4426 | 44.86 | 4530 | 50.75 | 33.81| 31.53| 30.82 | 27.20 | 4593
DMPBD 36.27 | 2434 | 19.60 | n 2224 | 2607 | 2441 | 23.80| 2572 | 1872 | 19.10 | 19.09 | 22.00 | 13.57 | 19.27
Remark: DY = Dark yellow PY = Pale yellow

A = Pitsanuloke Silvic Cultural Research Station, Pitsanuloke province B = Ngao Silvic Cultural Research Station, Lampang province

C = Intakin Silvic Cultural Research Station, Chiangmai province D = Mae Sa Naam Silvic Cultural Research Station, Chiangmai
province
E = Chiangrai Silvic Cultural Research Station, Chiangrai province n = No sample cultivated

DMPBD = (E)-1-(3,4-dimethoxyphenyl)-butadiene




Table 2 Antioxidant activity of Phlai’s essential oils from various sites and ages

Concentration of sample Radical scavenging (%)
(KLg/ml) 1 year 2 years 3 years
A B C D E A B C D E A B C D E
100 48.42 | 52.08 | 58.79 n 49.23 | 57.86 | 54.04 | 56.79 | 55.37 | 50.13 | 54.28 | 56.60 | 60.63 | 53.82 | 54.35
200 54.80 | 56.35 | 67.52 n 53.75 | 59.05 | 61.08 | 64.41 | 59.36 | 52.85 | 58.64 | 62.25 | 67.43 | 58.49 | 61.07
400 62.41 | 63.60 | 76.86 n 63.21 | 66.90 | 71.60 | 75.11 | 66.18 | 61.13 | 73.22 | 79.33 | 81.14 | 71.10 | 66.32
600 70.25 | 71.71 | 84.67 n 69.18 | 72.78 | 75.02 | 79.73 | 75.62 | 65.78 | 84.19 | 88.39 | 88.62 | 79.23 | 71.00
800 75.54 | 77.99 | 91.20 n 77.76 | 77.83 | 82.25 | 84.39 | 79.93 | 67.98 | 90.14 | 95.41 | 95.22 | 88.34 | 77.21

Remark: A = Pitsanuloke Silvic Cultural Research Station, Pitsanuloke province B = Ngao Silvic Cultural Research Station, Lampang province

C = Intakin Silvic Cultural Research Station, Chiangmai province D = Mae Sa Naam Silvic Cultural Research Station, Chiangmai

province

E = Chiangrai Silvic Cultural Research Station, Chiangrai province n = No sample cultivated
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Fig 1 Antioxidant activity of 1 year old Phlai’s essential oils from various plantation site
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Fig 2 Antioxidant activity of 2 years old Phlai’s essential oils from various plantation site
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Fig 3 Antioxidant activity of 3 years old Phlai’s essential oils from various plantation site
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Fig 4 Antioxidant activity of Phlai’s essential oils from Pitsanuloke plantation at different age
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Fig 5 Antioxidant activity of Phlai’s essential oils from Ngao plantation at different age
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Fig 6 Antioxidant activity of Phlai’s essential oils from Intakin plantation at different age
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Fig 7 Antioxidant activity of Phlai’s essential oils from Ma Sa Naam plantation at different age
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Fig 8 Antioxidant activity of Phlai’s essential oils from Chiangrai plantation at different age

anisemanslow

Iwai1#lumsAnymaasaniad ﬂw‘hﬂmﬁuw%’auﬁuiunﬂﬁuﬁﬁmqﬂizmm 17
2% uaz 3 3 dszanaufeuiiviay — wrneuveannd Tasfiaimanaafulududunaden
yosaauth fie aruthiwglanazilgn Inaunsnuosvesliuas aauhean Smdadihe uag
amthiFesseazilgn Iwaumsnuatvedlidn aorfirudanidedundatazaoriiuiauise

v 14
T dadealn azalgn Iwaunsoundveslauauly vanmsnaaesnduiniunenszionay

v
A A o v

a s e J o {
msanszimesnlszneumauaiindinn lduans13lu Table 1 Wniunouszivelwan'lag

9 Y
A @ 9

anvuzdmassooulamiloununaunrua sniuiiniuey 11 vinauhivglan du

9
&Y

Thouniva vazaruuFeasemniuntamaoudy tazinaunouIRNIZAAIBIATDUNA



Y Y Y

WMNoUAUKYA AIANUDIS MWV INLA TAI1TEHI9 0.8912 — 0.9326
a g; o A 9 gl o oy o 1 oy Y Y Y J
Ysuanininlwan lduaasluglveaihminibiuaetihminmi lwaeuuds won lwaeiy 3
= ] Y 1Aa g’ % A A&
waze1y 11 anaruthanlalsunanihiuunnngavsazuinsesasunianilu 6.43 % uaz
o w ti':/l Lﬂ' U Lﬂ' d' = a A g’ L% 1
6.19% ey Iwaidueigou o wazaruihou q Amaszlidsuaniniusening 3.51 -
5.07 %

v = Q(

a 4 3‘ Y 1 { o
Wnsanesnlsgneuniuail lushdurenszve lwanud enshdrrauazigninig
F10 9'lA1A Sabenene Terpinen-4-ol 1 (E)-1-(3,4-dimethoxyphenyl) butadiene ERIETTRR
a [ a I S < 4 9
DMPBD i5inavesasusazyiavzuonilunlesisuaniela Peak 1 GC-MSIasun Taunsy
A Aa . ' ' ' ~ A A ~ ~ &
W13115112v04 Sabinene WU Twaninaruthwidzumiieny 31 Ganniigaiianiu
= Y A [ = a a 1 = O~
32.43 % e lndinesny lwaeg 1 I vnaruthdundanazaruilnFoesie Tauiu 31.98 %
uag 30.57 % aaulwaninaiuihou q veunaz¥199190A1U09 Sabinene 1108AIININTIAT
1 1] = = 1 a % = =)
5N 339 — 21.82 % ua lwaoy 17 waz 23 mnaauithivey TannduiivUsiaves DMPBD
~ A A J o w ' A
wnfigatazunsesanaelauiu 36.27 % uaz 26.07 % awdwy daulwasig 13 90
[ ~ I oa a A Y A o A A g
a1 uazeory 2 1 nnaruThoaunvaliaives DMPBD Indfeaniu Aelanilu 24.34 %
(] = U 1 s Y A A A&
uag 22.24 % dau'lwaeoiy 3 1 vinaudhudazuwiiaives DMPDB osiige Ao lauilu
1 1 . d' = ] ]
13.57 % @2UAW0I Terpinen-4-ol  Wuwnigalulwaeig 2 annnaruth Tasaanih
= A ~ I
waesreNamnngatiu 50.75 %
A ~ Y Yo Y A ' Yo
11109910 DMPBD Hidsswaalunmsudie udsneu ladmeumienaudoneylu

v A

1 5 o [ Y ] @ @
nqu NSAD Fuinfiotmstnafesaonldnszmzemmadumadmen lad hilasullsenunds

9 ]
A v v 9

pisiud Aty milwand pMpBD TudSunamnedrusulwaeig 13 uaz 2 enaaui

a = A 0 9 @ Y 49}
‘Wy'aﬂaﬂiNl,mJ13mmﬁ]gumﬂﬂum’imsmwmmiﬂ’Jmmz’aﬂm‘u"U@Qﬂammmmzﬂiz@jﬂ

2 g 4

FedmlsendiounuInantimsignldluszvuaisisugalagnall wudi Inavnindune
9
a [} v A 4 [ 1 Y
FIANTLNT JanIaNEe Tan (MITATla, 2553) 9=UA1Y0I DMPBD 183 15.67 % IM11Y
Y A A a 031 % 1 = = a
uizidsaveaRanani i ureussMeNINNI Ao HludSuiar 7.81 % uag waan
o 1 Y] v A =4 A A A g = A
dunethuaa S9uIaressie (M3saiid, 2553) U1Suraves DMPBD gatiesadlildn Ao
a 2 o o o ] ' 1 A Jd o 3N 1
5.91 % uaziusunaniniu 6.10 % aaiu aziulan msnwmh lwandsuanihdunnnlu'la
= v 9 P 1 ~ . < (% 1
AN Mlguantialusumsaneinsdialaandt lunsdives Sabinene MFUAU WU
YT 199049 Sabinene 1IN UNBY AN TINIAFEII 10 LAZBUNDIIAATENT TINIANBDY AN
=] I =4 d! 1 c?/‘ 1 d!
Haniludd.02 % wag 35.39 % (33Add, 2553) Feganiwes lwannsuerguaznnaiuil &

. I A Q"'a/ a =\ = dy A Y .
Sabinene Lﬂuﬁﬁﬂm]‘lflﬁmuﬂigu“aﬂﬁﬁxLlamJi]‘VI‘ﬁGmL“lffJiﬂiﬂW“Hllﬂﬂ (Francisco and Jean,



@ 09/’ o { 1 1 1 1
1991)  aedu msldlseTead lwafdgounsnluuiesiserguazusaauhalinves
3 a ] g Aa a 1
Sabinene tosludnilumsdwoyyadaszuazainyonlulsairezlivszaninmasoni
Twailgnlaena’lil
Y
Terpinen-4-ol Hnasd1aunlumsanFeuuanSouazann13oniay (Poonsukcharoen,
2004) %3 lwaeg 2V flgnunsalunnaiuih vazwasig 3 Yownamiuseasie iarge
Indifeeiu nagdalimlndifvanylwasndunetluas SeniaFessiodalin 46.06 % uaz
o a [ v A &L A =4 = o 9
lwanndunemansems danianun lan Falin1 44.27 % (339110, 2553) eawnsorir 1y
( 2 [ -2 { o o
Usz Tomiludui 1dauny lwandgniulagiald
Sy a :’ % Y P4 . . = .
gnsaueyyadaszveniniunenszme lwa lauasal3lu Fig 1 - Fig8 Taof Fig 1 -

. = =} Q‘{Ql a 3 = = = 1 1
Fig 3 azuaaamanfseumesugninueyyasass luduety 13 23 uaz 33 vesuaazaiuth

E
(=1 Iy a A

. Y < ' A = "oa a A =
aeit Tu Fig 1 uaasldiviud lwanerg 13 naruihduniatignidueyyadaszuiniiga

' & A4 a Sy a Yy o . ¥y a A
ﬁ:]ullwai]']ﬂwuﬂﬂu il NQ%ﬁﬁWH@Hy’aﬁlﬁiﬂﬂmﬂﬂﬂﬂu Gl,u Flg2 LLaﬂQGLW!WU'J'] ‘Wa‘ﬂ@’lq

=1 I a a A aeial a ~ I = 1
21J Fl]’lﬂﬁ'luﬂ'l'ﬂu‘ﬂs]]ﬁNﬂWﬁ@?u@uHa@ﬁigu'lﬂﬂq@ 5@\1'@\13{]!,1]1!‘1‘1/“'@1/] ﬂﬂ?ﬂﬁ'ﬁuﬂ’l\ﬂ?

= =

] a 1 4 a A
uiazun Weey Tan TwannamihiFeeelignidweyyaddsedosiga lu Fig 3 uaaeld
3 1 a = oA Aa A QJEI a A 3
W Twadieng 3 Jornaruisundaligniaueyyadaszuiniiga sesasuuiulnasn

1 a 1 U 4 a {
aruihann wvgylan wigzuw IwaninaauthiFessielignidueyyadaszdioshga a2

<3 1 0 oa A = QJEI a A = = = S K
wiua Iwavinaauthsunda gnidueyyadaszuiniganerg 11 23 uaz 33 &9

9 1Y a . . d‘d 1 9 d‘ =
A0ANA09NUTNI2VDY Sabinene 1182 Terpinene-4-ol NUAIFIA8 Dangd lwaiiony 21 vz

QU q

Y
e

=\
i
4
U311 Sabinene Woon1n UATUTNINVYD Terpinene-4-ol g9 Juasugnidueyyadaszln

' 9
o v

9 o = Sy a Y A
gemwlldre vaglwannaiuthiBeenelignidveyyadsaszdngalunniueoiy sndun

Q a

.

01y 1 1 wziimlndifssnuaauthan vazaauthivglan
4 9
HaveINIAIUOYYaddszYouiuneNszive lnavesauThiingy Tan auih
I a a ' ] U= ~ z ' Y P4 .
m dwihdunda awihudazu sazamihidessis Nvueig aie g lauaas 131y Fig 4
. @ dy . Y I 1 I§oa A S A QG’QI a
~Fig8 aafl TuFig4 uaaaliiiun Tnannaauthivgylaniieng 31 Jgnidmeyyaddsy
A Ay A = = . Y2 1 1 = 2
wnigauaziniesnganiony 13 lu Fig 5 uaadldmiud Twannaruthaniery 31 4

q°)91 a ~ = ) ~ ~ = . Y 3 1
gnidmeyyadaszunige uazliandeeiganerg 17 TuFig 6 uaasldimiudn Twavn

1 a a { QO) a 1 S 1 { 1 =
amihdunianerg 3 1 Hgnidweyyadaszuinige uaziiatosgaiony 27 lu Fig7
4

Y I 1 1 ~ =S A a9y a ~ .
uﬁmim‘num 1Wﬁ%1ﬂﬁ’3utmﬁ$u1ﬂ‘ﬂ@1§l 3% HHNTATUDYUABAITSNINNEA Gll.l Fig 8 L1
s

=

< ' ' § = a { 1 {
Tawiun Twannaauthi@essienery 31 lgnidueyyadaszuinige uazlinniesfiga

o & 9 o a . . A
91g 2 1 GaapAna0INUYTUINVDY Sabinene 11AY Terpinene-4-ol NUAP



a v A a

d‘ 1 [~} 1 d‘ 1 = [} v A
Mdina1N i lwaidgnunsnluaiuthvesaortiuiauite 3veound
Tiarealyy aomiudanndeam smiaa s aoiindani ey lan 1anianbay an o1l
4
MU Az LN 39v Taded I uaz a1 IUIAITOITE9S 18 NN IAUFEIT18 UNFNIN

= a < @
FININ Qﬂﬁﬁ?ﬂﬂuyﬁ@ﬁﬁg L!.a3ﬁﬁﬁiWﬂﬂﬂu?’g{TUﬂTﬁaﬂﬂ?ﬁl%‘ﬂﬂ?ﬂﬁﬂﬂﬂ'ﬁﬂﬂlﬁ‘ﬂﬂlﬂ\i

1%

Y [ v [
ndmtienaznszan ludes lnd lwandgnTaena laldluszvumssaguyagiu udiee

Y a g‘ Y Y (= (R a = [ a A Ay A
leﬂammmmumuuaammmu LLG]EJ\W]EN‘W%15'&!10\1{]%%EJﬂJ?J\?“]JiiJWﬂ!WﬁNﬁG]T]]lﬂ’J'IMﬂ'JHJ

Auamse hilumsduasulntinmsdgnuamluaiuih

e

A

Y o [ a Y] v Aa ) a
HIYVDUDUA U ﬁ]mi]u”lm TINT UNINIFNTATFIUIYNITNAY UIITUBY umtﬁm

o 9 [ Ay A Aa @ Y] ] d v @ 9 Y] Ao
NIy 'lﬁ'ﬂ'lﬁ AUIANUIVD UNVA N ﬂl“]df EJ\?GI,W?J ‘Ll'lﬂ'ﬁ'liﬁﬁ]u IAUFVAN A NIMU Wﬁ'i‘l'lﬁ AUIANUIVENTI

J
a o

[ @ o Y 1 Y 9 [ Ay A @ v A d o
JNIAN 'I“JJ'N WIAT T BIWUE INU Tﬁﬂ'lﬁ NNIAIVEN Y Iﬁﬂ INIANYY Iﬁﬂ HIVNE AN RATGBS

@ Y ~

Wainihaoiuiaidowiazui Jandaes vl wedyr asygeznsiivtiigond

EIY]

v

@ Aav A [ v A J Jo 1 av a o J
AMIANUIVOFIT1Y JINIAFOI518 W19 IUUN 1973111 FSJJGI)"JEJuﬂ’J%EJ UNANTYINT §315360U

U

o Y ¢ o

v Aa o [+ [] Aav a @
FYUNIVY UNWNHNINUAITIU TUDOA FBJJGH'JEJ‘L!ﬂ'JﬂEJ HASUNWNOINWY ANATITIU WU

Y

v
va av < Y

a d’d 1 1 9 N o =
@Qﬂg‘ﬂ M3 NUaIUIe IR TUT099200

ie e

Y Aa
19NA139 1993
< Aaa o 4 A 9 ] @ 9 A a Aa o
Y duaUUN. 2544, %ﬂWﬁimqullﬁﬂﬂiglﬂﬁulﬂﬂ ﬂ'IJ’]JL!ﬂU],GUl,WiJLGIII W.A. 2544, U5N
Uszanau 10 ngunwa. 810 wil.
A Jd @ = J = : % v v A
NITAUY WAULET. 2553, f’)ﬁﬂﬂigﬂE)‘i.l‘VHQ!ﬂﬂﬂﬂHﬁJiﬁ’iﬂNﬁglﬁﬂl’!Wﬁ%1ﬂi}\‘iﬂ3ﬂ!‘lﬁﬂﬁﬁ1ﬂ
a d = Aav 0o W Aw o 1 9
W‘Hﬂﬂﬁﬂ g HazgINBLITIU. T1YNIARITUINY. ﬁWuﬂ’Ji]EJLLﬁ%WGMH’]ﬂ’]iﬂWMhJ. 7
Y
U

@

uigls, Uszaes 2521, lwatuge. Nsmsuanse. 13(6): 11-3.

uazANE. 2522, MIANEAsAnAIN waldmAmisiugena. s
a J d
nRIRINENTans Mg, 21(1) : 21-3.
< v Jd a Aa Aa o
WU NSWOTY UTTAEMST. 2549. aauayulnslunmnssunvaiulan 2549, uSHMEw
nIwalYd : 464 v,
v
ARST 293A. 2527. MsAnyINaMUAdINe1veiwiulwa Zingiber cassumunar, Roxb. M3

a a o g { a [ 1
Uszglnmsinemanasuazimnalulad a5an 10. vInedadeslu. v 218-219.



annfumsunndunulne. 2542, adsnssuunulng. 93AMITAUATIZHNMITHIUAD.
NFUNNA. 224 NI,

Buijnster, M., Bicanic, D., Chirtoc, M., Nicoli, M.C. and Yin-Kuo, Y. Evaluation of
antioxadative activity of some antioxidants by means of a combined optothermal window
and DPPH free radical colorimetry. Anal. Sci. 17, s544-6

Francisco J.Espinosa-Garcia and Jean H.Langenheim. 1991. Effect of sabinene and Y/-terpinene
from coastal redwood leaves acting singly or in mixtures on the growth of some of their
fungus endophytes. Biochemical Systematics and Ecology. 19(8): 643-650.

Giwanon, R.; S. Thubthimthed.; U. Rerk-am. 2000. Antimicrobial activity or terpinene-4-ol
and sabinene. Thai J. Pharm. Sci. 24Zsuppl): 27.

Jeenapongsa, R. ; K. Yoovathaworn; K. Sriwatanakul; M. Siriwattanakul; U. Pongprayoon and
K.Sriwatanakul. 2003.  Anti-inflammatory activity of (E)-1-(3,4-dimethoxyphenly)
butadiene from Zingiber cassumunar Roxb. J.Ethopharmacol. 87: 143-148.

Masuda, T. and A. Jitoe. 1994. Antioxidative and anti-inflammatory compounds from tropical
Ginger: Isolation, structure determination and activities of cassumunins A, B and C, new
complex curcuminoids from Zingiber cassumunar. J.Agric. Food Chem. 42(9): 1850-
1856.

Poonsukcharoen, T. 2004. Pressurized Liquid and Superheated Water Extraction of Chemical

Constituents from Zingiber sassumunar Roxb. MS.Thesis. Kasetsart University.

Bangkok. Thailand.



