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(Anti-inflammatory and anti-oxidant compounds from Stahlianthus sp.)

Tog

AMTH IR

1. §Eemannansd a9 lgeed 3933U0M

2. A3.15a5) laLad

2. MITENND WFUTNTE

iR I SguMw
NINENdgUNTIAN
MAOINFITING
AULULWNEA TS
NINeaudea v

i Innmandiasssdon

ywinenagudivan



anenssndsena

mdeilifesuezdisaganldld  demsalvayuduguan dninnu
AENSSUMSENIBUINE ulssinaurufivdszhthudszana wea. 2554 §igld
Juizuuzdududselosdis  vnnssumsinseqand uscldSumsdssaunuan

@O AFIUUIM ST umIngnaewithnan aacfievevauqu i o lamail



Uﬂﬂgﬂ@”ﬁ%m'ﬁ

pidygniuthursendwudis szyfamsly whoasiisayulusio “6ha” vam
MeEusn  SnHoIMsEnEULIaUINTBINEINLED wazenfuduemhgsumes s
andaudnEMzdiasdy wu 3 \Uudigluana Stahlianthus 28919634 (Zingiberaceae)
nMsduAutayareIRMzEITy Aaums@nuasail Tagldniwennsansaumevas
wyAngndewithvan ldnunsnussddsznaumanil vidsgnimandsineoivgly
aqa‘ﬁmﬂ HamInadauLiodu  (preliminary study) log Atz IRewuNasanamosa
nagadvaunhiieriied uassegndssiumssnauladielitesniy diclofenac Fafiuen
ssfumssnuuiliunsvansluthygtu adslsduihiesiiaivaduizmen warlilas
Wuidinsasaumll  udnduwnzgnameiiugldlashe dnfumsusadiiugnmandy
Jnen Tosawslusdudifasugnissivnmssniau wazduanisasdusznauvmaaiin
wamagnatanan Seilanadnduedneds vladutugu lumaswannfoalnstl Wi
winAuiNaguamviansaschanlumdudaly

msAnnase Seflanuajening Lﬁaﬁnmqw%ﬁuﬂﬁé'mamt,axﬁma%aﬁa‘iz
yosigluanamaslvgpiiol  wendusafiignimandrineuasinnsiasdlsznau
mMaaiiasduanay

Wioussainnuszavddanan AR lamMuua i uIUTINMH U BIRY
anulusii IWldlidasnd 10 Alandy udunilaaniteldaunsaideiaiold whi
fimde  duwiluedsudumsatovenuiiadensiasdlsznaumunsl  aradufivie
dhany Aaalswady @musa wenh MuEy NeFEUINEIHIUNMSSNIEUYEINS
anamavueludainaans ﬁmﬁanawaﬁ'mﬁﬁqw%:&'umﬁmau wenuduanaene g
aesmsmalasinlansw qmﬁmmaauqmgiz%ﬂﬁé’ﬂLauLLaﬁmsw:ﬁmﬁﬂiznaumq
il aadiuaiaratiu

wamnmsé’i’\am@lﬁﬂum:’uaﬁhuﬂs:nawhqjﬂaﬁ’ejﬁlﬁﬁmwﬂgﬂ Togmwizluy
duaen Wisuidsudumenu Aidiwusmndeunds mlkansovedlen dsaulns
ﬁﬁﬂ‘l:t"lﬁ %admeneandin Stahlianthus involucratus (King ex Baker) Craib ex Loeslu
1A Zingiberaceae

Iudauwaqm3ﬁ'ﬂwmuuazmsaﬁ'ﬂﬁmﬁaﬁwazmmjﬁﬂdw15’1; NAMSNATBUAG
nsaegnssziumssnauludnineans wuh MsadeveIy MsERAGIBENTY LaLS
afacnonaalsWadn GNATGNEsLIUMISNEY W TINMTIRAMEENTY  LaLaTana
thonaalswasuhdraiuy  uarldEmsms chromatography  UWENFIUFNAEIN Y N
polarity saniu 6 duane wamsmaaquéw%’umsé’man WU NEUENaaNITe



sgiumsoniay lalnddesiy kamsiiensiasddsznaumaeiidis GC/MS wuh @3
anewenu  fmsUsznau Benzyl Benzoate |wUdmaifigaiiedenar 22.71 uwavdawu
aalsznaundueyiusyasansi Snlunndiuande

darunuaaldnannmn  wlidiudh Awagulwslusnauweslvaiiide  Stahlianthus

W
=) =)

involucratus 1 fiasUstnauvmersiadidignissiumssnauldd  mnselFduamsaan
qméiuw%mﬁmﬁﬁ‘aqwmwﬁaLﬂ%aqﬁwmﬂﬁ MIWUT Benzyl BenzoatesW3aaywusuas
st fegisluasafoneuuasduaiadu  dulsdembptheds  dhomnsald
asUsznouiudEse (marker) dmSumsynudassom wiiunasg1u (standardization)
laanene

Tasamsieil Wilasimsdatiias 2 ¥ nadugnivaslasesmsludusn Wulumud
fviualinnszms  ms@nsideiasiauluiiises  andumsinwngnichusuyadass
ToglFsuuuumsnasoudie g dawsdumsiteluliiaawd  fuzlddouafivanaiias

3| & a 4 s a s s o & 2 o ™M v
Wuwugu lumsdssivfuasWannudadnsitiagumw viaiasesdongia lnile



UNARHD

wrluanauwsslvisiionile (Stahlianthus sp.) M lnen@vugiadeni “§d”

T#Snmamssniguthavinzasnmuiiia leglddrumhuananmmeuan uanainiigals

nnauiuduaingsnme  ussimaimsthaiauazdietuan  MsAnASI

be 220

Soqusraedie Iasesasdussnoumanil uazdseiiugnimandineyasiivrilod
& fununumeesisiondmionze  Ugnaudlaladaiiug  Snuasmedugiu
Inen ﬂx‘l%’hﬂﬂﬁﬁ%ﬂ Stahlianthus involucratus W Zingiberaceae MTANMUIILYIT DY
fymfiniidhoemuas vnl¥ldamsataveny fiudasanisziumssnauagaduia wald
m‘snmaa‘uqw‘ééﬁumsmmaﬂuwgmaaq waziilpafaumhisdeihararsxie
@199 WU @sanameanauLazasananignaslswasu 53uﬁqw'§sz3urmé’mau
Y sanagaemMusauazasanameih  Liflgnssefumssniauivanu  1dusnas
afaw@nwy wasmsananaslswedn sandiudhuaiasey 16 6 duade fiswilgnd
sziumsanauluszaulndidesiy namshensisedUssnaumaaiicng GC/MS wuh
S5ataneny § benzyl benzoate aglutSinafigidedosas 22.71 wardawumsUsznaud
Fuaywusuasnsil Snlunndwada sunsoagUléd Stahlianthus involucratus Fgnd
s£IUMSANLEUIRN aamﬂﬁaqﬁ"unTﬂ‘?’j’ﬂ‘sz‘[ﬂﬁu"'luuuUnuﬁﬂcyrgn'ﬁuﬁm fenudulule
pgEeh sansouszAugndndaaiayulwsiioquaw Aasafan Sinvolucraws Tog

1%en3 benzyl benzoate W3aaywusuasansilituimzia lumsimnasgunaadun



Abstract

A medicinal plant, known among Mhong people as “Sa Chi”, has been used
topically to relive pain .and inflammation of muscles and also as a tonic to promote good
health, relieve stomach pain and flatulence. This study aimed to analyze chemical
constituents and evaluate pharmacological effects of this plant. Dried rhizomes of Sa Chi
were collected from Payao province. Cultivation of some rhizomes made it possible to
identify the full grown plant, according to its morphology, as Stahlianthus involucratus in
the Zingiberaceac family. The plant’s crude ethanolic extract showed marked anti-
inflammatory effect as demonstrated in experimental rats. This positive effect was also
found in hexane and chloroform extracts but not in the ethanol and aqueous extracts.
Fractionation of the hexane and. chloroformlextracts using gradient concentrations of
hexane/ethyl acetate gave 6 fractions with similar anti-inflammatory effect. Component
- analysis using GC/MS revealed that Benzyl benzoate comprises 22.71 % of the crude
extract and derivatives of this compound were found as major components in all active
fractions. It can be concluded that the anti-inflammatory effect of Stahlianthus involucratus
demonstrated in this study is in accordance with its traditional uses. It is very likely that
botanical health products containing S.involucratus can be invented using benzyl benzoate

or its derivatives as a marker for standardization.
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W@NEY (ST-Hex-extr.) wazdsananaalsWasy (ST-Chl-extr.) #Nal8nu avaly
dhunanshy @iy inadlunadnifiussaie silica gel udwzdhadniasae dail
Hexane/Ethyl acetate 8/2, Hexane/Ethyl acetate 6/4, Hexane/Ethyl acetate 4/86,

Hexane/Ethyl acetate 2/8, Ethyl acetate LLla¢ Methanol waNINIEVELEIMYaraIgaan



melaanuduem washliukaatioas freeze dryer I§dWaRe 6 dru Mvuazaned ST-
01, ST-02, ST-03, ST-04, ST-05 LAZST-06

MNPV RIAUIENaUEITaNAAIE GasChromatography/MassSpectrometry
(GC/MS)

ssatauazduanaieTey Idud ssafaneu (ST-Crude extr.) Wazd@IUEN®
9n 6 dIUaN® Ao ST-01, ST-02, ST-03, ST-04, ST-05 UAZST-06 LATILH
asrsznau Tagly chromatograph (GC 7890 Agilent Technologies) #i#l column DB-
5MS (30m x 0.25 mm i.d., 0.25 Hm film thickness) inN2z@ail gamaiiaes GC oven
al37 50 °C (fluna 5 it vy 200 °C Fwses 10 °CANT wazdly 250 °C #

5 °c/uni a3 10 W aauvnivasnsdeasitly 250 °C sanlvaresdidendady
ﬁ“mo%’aw*uagiﬁ 1.5 Na./u split ratio 1:25 Gas chromatograph 1 aMIUAU mass

selective detector (Agilent HP 5973) lagls parameters 041l ionization voltage, 70 eV;

ion source temperature, 230 °C Usglasaas v taizasnsddsznaulasnswsauiisy
relative retention times AT mass spectra NUY a:daﬁ ﬁ’luﬁmﬁ' BYaNISTO5a.L Database

(Agilent Technologies Inc.)

COPPTERR

T8y (rat) g Sprague-Dawley 1hwiin 30-50 nin Mnauddainaans
WA NvIMENdeNiina Mmaen uasUsy ﬁwmLgﬂqiuﬁaqﬁﬂau&gnqmﬁqﬁﬁ 22 + 3
waBud waziidreusain 12 $lue da 12 T 1 Gdasiichumshdoudaduieg
599URN IMSlAINNN V3E Tnadanioimsdad e ngunwe dainaaseldiu
DIMsUARBENBFTEUAL lENwa wazldsumsquamalamsujidmuasserussoly

M TN TNNBD YDNFNIVHUNITIE W6, 2542

s lg,‘ L L
MINedauAanIadfgnaIsiunIIantdu

laeaMsnaaayu EPP-induced ear edema in rats (Brattsand et al., 1982) rlﬁﬂ};!?ﬂ')
wAgviin 30-50 n3n Iansmadau wia eunasyu (Diclofenac 2w1a 6 faaniu/y

ED) Phenylbutazone 2110 1 Jaaniu /) Toel% automatic pipet ‘Hﬂﬂﬁi‘ut‘} wazly ethyl
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phenylpropiolate (EPP) azanglu acetone (50 Aadnin/iaadas) Usinas 10 lulasaas
luymdulunazdunendasniufl Jaanumuvesluye vemier caliper fiien 15,
30,60 ey 120 WINADIN

v
o oo

k7N & v
adanlgieidaya

lumsnasaugnissiumssniau wWisuiiisuaadsysudazngy (arithmatic
mean) 198MIIATIERANULUSUTIULUUMALGET (one way ANOVA) uazldmanaaau

Duncan multiple range test NANNZIDAUNINATI 95 % ( p < 0.05 )
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UNN 4 wanIIvg

ﬁ"daagulws

wusunumhiiglusnamesive  (Stalianthus  sp.) NNNueguma  waz
twiivdfudge luwedineds Smdanzien  Tuadeun.a.2553-uns1ay w.a. 2554
ldvszinm 15 Alandu wasmnudawhiie 5.5 Alandu Uanludeuwqumen w.a.
2554 tiaWiinanaimiumsfigainsusiia (authentication) wazzeneiug Hanhaad
wialiwuamdiu Fuihntinaald 6.8 Alandu wuluiudn g auura 18 2.4 Alansx
WUNERULA 200 ASN @faMme@mues aneweuds 2.2 Alandy Mvdadie @y
Aaalswasu amuaa way 1h e

MINGIUNTIUATR

ﬁﬁaHMIWSﬁ;UQﬂ foanlwidou nsngen w.e. 2554 wuhildnwawdil Huiis
81gULdeN (Annual herb) fihau nawd en1-3 #y, nduuuures (Fibrous roots) &1
AuIiENge 15-30 2y, Uninguasnndaaanuwiaud mulufdiZemeauuas uluem
4.0-6.5 mu. enuuwtudasnuen Tusesn sulindurSazeuauu em 12.5-16.5
73, NN 1.0-1.5 lauludaused Yargluuvan desanumeasnananud e 4.5-9.0
2y, MNUABNET 3.0-6.0 B, naudszautluguseaie (campanulate) 81 3.2-3.5 %,
nNe 1.3-1.7 3. ndueeanidem esnanludivias fusendasduann asatudnys
?Jmﬁ’liﬁ%a Stahlianthus involucratus (King ex Baker) Craib ex Loes luad Zingiberaceae
(Chaveerach, 2007)

29AUIZNBUNINLANYBIEISIN AR

MIILANHRIAUSENBUYRITSENANENU (ST-Crude extr.) #38 GC/MS Wui i
dsUsznaunuaataanity peak hulddanu 19 peak (UA 4-1) Tamnsadieuidesiu
dayalu library 16 18 @3 deuaaslumsni 4-1 ssusznauiilinnigalaun Benzyl

Benzoate Wa¢ Ethane isothiocyanato Z983INENI08ay 22.71 waz 17.28 mMudIOU



160001

1
&

i ]
folh . L ,.,-...-\:-M“L.._«..‘_n.r.

Time-»

22082

13702 ‘9#50

¥
8

i
74025 |
26038 i ,
H
¢
b game
)

i

15 562 T 22787

33621
31364 §
5 o i 3480

i
i
¢
4 '3

TR O NPT B (S [ 1

7 f ¢ ¥ 5 g T Y et T
11.00 32.00 13.00 14.00 1500 16 00 17.00 1836 15.00 2060 21.00 22.00 2300 24.00 2500 26.00 27 00 28.00 25.00 30.00 3100 32.0C 3300 34.00 3500 3500 3700 38.60 3900

Uil 4-1 Chromatogram vasansafafzluanameslng



@151 4-1 asddsznaumaaiizasansanaigluanauweslve)
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Peak | RT % of Total | compound

1 13.702 | 6.95 Benzenecarboxylic acid

2 15.562 | 1.64 Resorcinol

3 19 .9_80 17.28 Ethane, isothiocyanato-

4 20.038 | 9.11 Heptanoic acid

5 22.082 | 22.71 Benzyl Benzoate

6 22.787 | 0.71 1-Methoxy-3-(2-hydroxyethyl)nonane

7 24.404 | 2.42 n-Hexadecanoic acid 7

8 24.935 | 6.36 Hexadecanoic acid, ethy] ester

9 26.656 | 4.39 Phytol

10 26.922 | 1.71 9,12-Octadecadienoic acid (Z,Z)-

g 27.014 | 2.02 cis,cis,cis-7,10,1 3 -Hexadecatriena

12 27.418 | 3.73 Linoleic acid ethyl ester

13 27.505 | 2.96 7,10,13-Hexadecatrienoic acid, methyl ester

14 27.898 | 0.68 D-Gluconic acid, 2,3,4,5-tetra-O-m ethyl-6-0-(2, 3,4,6-
tetra-O-methyl-.alpha.-D-glucopyranosyl)-, methyl ester

15 28.729 | 11.18 2-Phenanthrenol, 7-ethenyl-1,2,3,4 ,42,4b,5,6,7,9,10,10a-
dodecahydro-1,1,4a,7 -tetramethyl-, [2S-
(2.alpha.,4a.alpha.,4b.beta., 7 .beta.,10a.beta. )] -

16 29.884 | 2.52 2-lIsopropylidenehydrazono-3-methyl -6-chloro-2,3-
dihydrobenzothiazole

17 31.554 | 0.87 No matches found

18 33.621 | 2.03 1,2-Benzenedicarboxylic acid, diisooctyl ester

19 34.620 | 0.74 No matches foun(i
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g13anan leanainazaszinma

msanawigluanamssive)  (Stalianthus  involucratus) fhadvhazaezie
@ INNEIGY polarity Mnvpaluin fe wnwu aaalswasy Lamuea wazh wuh
aﬁaﬁ'ﬂﬁﬁﬂ%mmmﬂﬁqmﬁa MIENAENYY  (ST-Hex-extr.) Baldanosas 2.44 289
i uarldmsananaalsnada (ST-Chl-extr.) @sanaeMUDA (ST-Eth-
extr.) warasataIE (ST-Aqu-extr.) S8gae 0.99, 0.96 uar 0.93 MUAIOU 63
wanaly m5197 4-2

M3 4-2 wanmsanawmhesisluanaweslne (Stalianthus sp.)

Tandu/asana hwin Segarzanimunuw
MNFR 6.4 filansu
BTN 2.4 Alansu

v v - < 2.44
ASINAAIVLTNBY 53.61 NSN
MsananlananlsWasy 21.79 SN ol

ar v ar 0-96
ASTNAGILEMUDID 21.18 N5y
NsERaeIBN 20.45 N3N piag

winewe USinasagazeaiansana aemimunii 2.2 flanduy



) e -f: o 3 L
HAaNIINeEdauaanIadgnassiuNIsantduyaddaIsans

MINATDUNNSILIUMIBNLEUZDN SSENAENDY (ST-Hex-extr.) a5aia

15

Aaalswasy (ST-Chl-extr.) MsanaEMUDA (ST-Eth-extr.) uazansanaaigi (ST-

Aqu-extr,) @7835 EPP-induced ear edema in rats WU Eﬁ‘iﬁﬁ'ﬂLﬂﬂL"zfu(ST-Hex—ex[r.)

wazasananaslswasy (ST-Chl-exir.) rasziumsdnaulaudenumnasgiu

diclofenac AasnansoaansuInwalupnylasdiiioddymeads (p<0.05) Watiisu

nuaguamuan lunndrnmmasminmansnsequliiionmsaniau (EPP) Aasauadiom

15 U9 30 W9 194, Uae 2 7y, AuaasluaIs T 4-3

M1390 4-3 gNHIEIUMIDNEUDNENSFNA

AU aaluy (lulastuas) finm

seiunsaniauiosas

15WW 30w 60N 120WF [ 15WF 30wH 60 wW 120 w0
nauAIUAN 876 115%7 133%t6 115%s
5% DMSO 70+ 10 130 165 % 143 +

13 12 12

Diclofenac 15 =+ 9+ 30+ 3* 45+ 9* 324 4+ 79 77 73 78
ATENAA I LANLTY 17+ 9% 35+o0r 5944 asg+s | 76 73 68 72
asanediueaalsWesy 1o+ 3+ g1t 4r 45+ 3+ a5+ 40 | 83 76 73 76
FIENANIHANIND A so+5 74+5 96+4 10245 |26 43 42 29
asanedeh 5+ ¥ % | 10:400 150 + 90 <7 25 36 16
‘Ifi&ﬂ'&llfl’?(?l1

9

1. JoNaudadtly mean T S.EM (=

u

fivdgdhayINngn 5% DMSO group (p < 0.05)

6) LATBIVIY * WEGENANNLANANDEN

2. limsmedau 38 @n@ss1u (Diclofenac 2110 6 Hadniu/m) azangly

Dimethylsulfoxide (DMSO) m‘l_l'lj uazly ethyl phenylpropiolate (EPP) aanelu

acetone (50 {adnTu/Haddns) Usnes 10 lulasdes #luynsduluuazeu

UBNABINMUT InANNNUIZadlunend verier caliper NIAY 15, 30 ,60 WAy

120 1@
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29AUsznaUNINLATIYaYdILEnE

MTIANeiaIdUsznavrasduana ST-01 oy GC/MS wuh Rarsusenaud
useNaanitu peak (AUlAFAEY 13 peak (gﬂﬁ 4-2) %qmm‘imﬁﬂmﬁmﬁuifaya'lu |
library 1 13 a5 Gauaeslumsnii 4-4 msUsznaviiinniigaldus
TRICYCLO[4.4.0.0(2,7)]DEC—3~ENE,3—DIMETHYL—8—(I—METHYLETHYL) ay
1H-CYCLOPROP[E]AZULENE, DECAHYDRO- 1,1,7-TRIMETHYL-4-
METHYLENE #eilannfiafasas 44.43 uar 24.53 enuddu

TIC: S5-093-1 _ OD\data.m=
1S. 653

A4S500000
acoocooo
IS O0O00O0
1NS. 805
acooooo |
2500000
2000000

1SO0000

TOO0O0000

S00000

e ——— e TR — T — Ay -
s5.00 T10.00 =25.00 30.00 =25 .00

Time-—->

gﬂﬁ 4-2 Chromatogram Y94aIUdN® ST-01



17

M5 4-4 a9AUSENBUN AT DI INER e ST-01

Peak | RT Area Compound

1 15.258 1.49 | 4-1SOPROPYL-3,7-DIMETHYL-3A,3B,4,5,6,7-HEXAHYDRO-1H-
CYCLOPENTA([2,3]CYCLOPROPA[1,2-A]BENZENE

2 15.653 44.43 | TRICYCLO[4.4.0.0(2,7)]DEC-3-ENE,3-DIMETHYL-8-(1-
METHYLETHYL)

3 . 16.209 5.65 | TRICYCLO[2.2.1.0(2,6)|HEPTANE,-DIMETHYL-7-(4-METHYL-3-
PENTENYL)-

4 16.258 2.37 | CARYOPHYLLENE ~

5 16.706 2.12 | 2,6,6,9-TETRAMETHYL-1,4,8-CYCLOUNDECATRIENE

6 16.803 24.53 | 1H-CYCLOPROP(EJAZULENE, DECAHYDRO- 1,1,7-TRIMETHYL-4-
METHYLENE

7 16.960 5.87 | NAPHTHALENE,1,2,3,4,4A,5,6,8A~OCTAHYDRO-7-METHYL- 4 -

METHYLENE-1-(1-METHYLETHYL)-,
(1.ALPHA.,4A.ALPHA.,8A.ALPHA.)-

8 17.127 1.88 | 7-ISOPROPENYL-4A-METHYL-1-
METHYLENEDECAHYDRONAPHTHALENE

9 17.230 1.77 2-ISOPROPENYL-4A,8-DIMETHYL-1,2,3,4,4A,5,6,8A -
OCTAHYDRONAPHTHALENE

10 17.306 2.43 | 1-METHYL-4-(5-METHYL-1-METHYLENE-4-HEXENYL)-1 -
CYCLOHEXENE

11 17.532 4.80 | 1-1SOPROPYL-4,7-DIMETHYL-1,2,3,5,6,8A-
HEXAHYDRONAPHTHALENE

12 17.803 0.85 | 1,1,6-TRIMETHYL-1,2-DIHYDRONAPHTHA LENE $$
NAPHTHALENE, 1,2-DIHYDRO-1,1,6-TRIMETHYL-

13 19.310 1.82 | 1-ISOPROPYL-4,7-DIMETHYL-1,2,3,5,6,8A-
HEXAHYDRONAPHTHALENE
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MsIezdaedUsznauLasduana ST-02 e GC/MS wuh dssusenaudi
wansaaniilu peak iuldFaau 18 peak (Ui 4-3) %’qﬂ’rmsnﬁwﬁmﬁ'uﬁ@yja’lu
library 16 12 &5 eauaasluensii 4-5 m‘aﬂixﬂauﬁﬂmﬂﬁq@ﬂﬁud 5,8-
DIHYDROXY—B-METHYL"1,2,3,4,—TETRAHYDRO-9,10—ANTHRAQUINONE 19-
NORKAUR-16-ENE, (4.BETA.) #ailannde¥osay 44.12

Abundance

TIC: S5-093-2 O\data.rms
| 23 .67S
|
|
A4AS00000 i
|

4000000
!
BSOOO00O |
|
so0o0o0o0c0!

E

Zzs500000 [
]
1
zooooo0o ‘
|
1
1s00000 |
]

i
TO00000

SDODOO] ==

s .2q ! S =Y it as
T e a— 07\ Y Il 4R 7 e ,m*_
. te

Md
b
o
'y
0
N
wo

7 - T
oo 10.00 15.00 =20.00 =25.00 30.00 35.00

Time--=

E‘ﬂﬁ' 4-3 Chromatogram 248UaNA ST-02
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A9 4-5 avdlsznaumaailaasdiuana ST-02

Peak | RT Area Compound

1 15.220 | 0.78 ALPHA. TERPINENE

2 17.462 | 0.65 (+)-.DELTA.-CADINENE

3 18.332 | 1.26 CARYOPHYLLENE OXIDE

4 19.234 | 0.86 UNKNOWN

5 19.304 | 1.55 1,4-METHANO-1H-INDENE,OCTAHYDRO-1,7A-DIMETHYL-4-(1-
METHYLETHENYL)-,[15-(1.ALPHA.,3A.BETA.,4.ALPHA.,TA.BETA.)|

] 20.779 | 0.86 4-ISOPROPYL-1,6-DIMETHYL-1,2,3,4-TETRAHYDRONAPHTHALEE

7 20.903 | 1.21 STAHLIANTHUSONE

8 22.783 | 0.86 UNKNOWN

9 23.134 | 2.38 BENZOI[1,2-B:5,4-B’|DIFURAN-2-CARBOXYLIC ACID,8-METHOXY -
5-METHYL-, METHYL ESTER

10 23.674 | 44.12 | 5,8-DIHYDROXY-3-METHYL-1,2,3,4,-TETRAHYDRO-9,10-
ANTHRAQUINONE 19-NORKAUR-16-ENE, (4.BETA.)

11 23.842 | 16.86 | UNKNOWN

12 24.134 | 17.59 | UNKNOWN

13 24.441 | 0.93 2,3-DI(ISOPROPYL)-7-METHOXYINDENON BENZENE,
ETHENYLPENTAETHYL-

14 24.852 | 1.71 UNKNOWN

15 29.789 | 2.18 3-(DIMETHYLAMINO)-4,7,7-TRIMETHYLBICYCLO[2.2.1]HEPTAN-
2-0L

16 30.621 | 1.46 1,2-BENZENEDICARBOXYLIC ACID

17 33.425 | 2.97 UNKNOWN

18 34.138 | 1.77 2,4",6~-TRIMETHYLDIPHENYLSULFONE
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M3ianzvaedlsznaveasdiuana ST-03 ¢re GC/MS wuh fasusenaud
uaasaanitu peak iuladaiau 7 peak (gﬂ‘f'; 4-4) %qawu15ﬂLﬁautﬁﬂqﬁuﬁaHa1u
tibrary 1df 2 a5 dauaaslumsd 4-6 msUsznauiiiinniigaldud 1,2-
BENZENEDICARBOXYLIC ACID, MONO (2-ETHYLHEXYL) ESTER #ailannieas
8z 63.01

Abundance

= TIC: 55-093-2 . D\data.ms=s
3I0.636

i 24.127
1800000 - |

16800000
1400000j
1200000
1000000

so00000

S00000

aoocoo00
‘ 21.017 |

zo. B"?’amll Elsse
.0 Y

|
S ALY AR A | . | , A §
5.00 10.00 15.00 20.00 25.00 30.00 as.oo

Time--=

5U# 4-4 Chromatogram 283 Uana ST-03



21

391 4-6 DIAUTENAUM LAY BIEIUER®A ST-03

Peak | RT Area Compound

1 20.887 | 1.64 UNKNOWN

2 21.017 | 3.17 UNKNOWN

3 23.642 | 1.67 5,8-DIHYDROXY-3-METHYL-1,2,3,4,-TETRAHYDRO-9,10-
ANTHRAQUINONE

4 24.128 | 26.05 | UNKNOWN

5 24,939 | 2.77 UNKNOWN

6 26.559 | 1.69 UNKNOWN 3

7 30.638 | 683.01 1,2-BENZENEDICARBOXYLIC ACID, MONO (2-ETHYLHEXYL)

ESTER




MsAANVBNAUSENEUYBIEIUENA ST-04 fiy GC/MS wud fiansusznaui
uameanu peak iuladdaiau 8 peak (glh"’; 4-5) %qawuwsnLﬁaULﬁﬂqﬁuﬁayaTu
library 16 2 15 dauanslumsd 4-7 asusznauiiiannitanldun 1,2-
BENZENEDICARBOXYLIC ACID #ilanniedosas 74.81

TIC: SS OB D-a__ 1. (O it i

- - T
5. .00 To oo 1Ts. oo zZo. 00 EE N

31l 4-5 Chromatogram wasd e ST-04

31N 4-7 99dUSENDUNNLATNYNEINENA ST-04

Peak | RT Area Compound

1 21.632 | 5.56 UNKNOWN

2 23.642 | 0.88 1,1:2',1"-TERPHENYL, 4'-ETHYL
3 24.112 | 4.46 UNKNOWN

4 25.171 [ 1.77 UNKNOWN

5] 26.559 | 8.95 UNKNOWN

6 28.120 | 2.07 UNKNOWN

7 28.342 | 1.51 UNKNOWN

8 30.621 | 74.81 1,2-BENZENEDICARBOXYLIC ACID




MTIATITHaNAYsENavYDIEIUENA ST-05 ¢y GC/MS wud fiasusenaudi
uaaaanitiu peak (uldomu 1 peak (Uil 4-6) Femunsoifisuidssiudosalu
library 16 dauaasluasei 4-8 msﬂsznauﬁﬁmnﬁqﬂéﬁ*ﬁ 1,2
BENZENEDICARBOXYLIC ACID Zaiianniadasas 100.0

TIC: 5S5-093-5 . D \cdata. ms

BO. S3s

aR=l=lelalels) ,
Tacocoo !
A 2aoooo-i
}
MTOOoOOOOO -
|

Bs00000;

Sso000o

E=t=l=T=T=

il
ZOoOOOO

| \ 'y \ Jl

23

=00 10 .00 A5 00 z=0.00 =25 00 0. 00 as.oo
Mhrre - -

3‘1.]‘?1‘ 4-6 Chromatogram 24aUaN® ST-05

M5197 4-8 avnUssnauneiuasdiuana ST-05

Peak RT Area Compound

1 30.632 | 100.00 | 1,2-BENZENEDICARBOXYLIC ACID
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MSIANHaIAUsENBUYRIEINERA ST-06 fa8 GC/MS wuh HasUsznauft
uaasaaniliu peak tuldTaRY 17 peak (U 4-7) Tenansaifisuidssiuiayaly
library 16 5 &5 dauansluasei 4-9 msUsznovitinniigaldud 1,2-
BENZENEDICARBOXYLIC ACID, DIISOOCTYL ESTER #aiinnie¥anaz62.05

AAbundance

TIC: SS-093-6__ 2 . Dh\cdata. m=s
3o.F=2=2

asooooo !
|

|

|
SS00000

|

|

26 G619

{
IOO00000

|
|

zs00000 ! |
i

2000000 25.20=2
1

o=

=2 A BT
|
|
8. 182 E\

1so00000

1000000 i
i

1 15 856 )9 286 2 ,24[‘ } | |
s00000 | IL | J\J)
A L
| S
= L, WA, 7] A . B et
5.00 10 00 15.00 =25 .00 =z0.00 as oo

Tirme——=>=

Eﬂﬁ. 4-7 Chromatogram PYOIEIUFNA ST-06
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M1919N 4-9 29AUSENAUNNLANYBIEIUER® ST-06

Peak RT Area: Compound

1 15.858 | 1.23 BENZENEACETAMIDE

2 17.921 | 1.31 1-ACETYL-5-(2-PYRROLIDINYL)-1,2,3,4-TETRAHYDROPYRIDINE
3 19.288 | 0.71 1,2,4-TRIMETHOXY-5-[(1E)-1-PROPENY L|BENZENE

4 21.643 | 2.75 HEXAHYDRODIBENZO[EF,KLJHEPTALENE 1(2H)-NAPHTHALENONE
5 22.167 | 1.98 UNKNOWN

6 22.751 | 1.76 UNKNOWN

7 23.323 | 0.95 UNKNOWN [

8 23.647 | 0.98 UNKNOWN

9 24.128 | 2.91 UNKNOWN

10 24.231 | 0.76 HENICOSANE

11 24.825 | 1.76 UNKNOWN

12 25.203 | 3.96 UNKNOWN

13 25.700 | 3.36 UNKNOWN

14 26.618 | 8.39 UNKNOWN

15 27.488 | 4.11 UNKNOWN

16 28.185 | 1.03 UNKNOWN

17 30.724 | 62.05 1,2-BENZENEDICARBOXYLIC ACID, DIISOOCTYL ESTER
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'
Han1Inedaugnassiumantduyaialuane

mmmaauqm%{szfﬁ’umsé’mawaq duafn w6 @ wuh NAEIUFNAEINITNAN
msuvmaslunmyldadedvsddameadd (p<0.05) Tumpdnnamamnmansnszdu
Thiiemsdniau (EPP) fasaudiine 15 1l 30 it 19w, was 2 . PALAAN TR
il 4-10 ﬁauaﬁ'ﬂﬁmmsaammimulﬁﬁﬁqmﬁa dauaia ST-05 Fefiavdsznauiiu
1,2-BENZENEDICARBOXYLIC ACID



ﬂ‘ a“ o e 1 r =1 T
M54 4-10 gydsziumsen@urasduananniizluanameyslve
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nanaaay anumngadluy (lulaswes) fom
15 Wi 30 Wi 60 Ui 120 Wi
NEANAIUAN 224.2 £ 7.9 dnl.r 7.8 305.8% 7.4 291.1+ 6.8
PHBZ 76.1 £ 6.0* 86.1 £ 6.3* 1188 % 11.5¥ 84.4 £ 9.2*
ST-01 92.8  23.0* 221.7 * 18.6* 188.3 L 27.4* 208.9 & 24.8*
ST-02 78.9 + 14.1* 123.3 + ghak 119.4 *+15.9* | 149.4 X 15.1*
ST-03 93.3 *+ 9.8* 150.0+ 14.8* 156.1 £ 14.0* 143.3 & 11.9*
ST-04 96.7 = 9.9* 113.9 % 8.7 154.4 T 11.0* 137.8 X 11.8*
ST-05 73.3 * 8.2* 152.2 L-10:4* 67.2 * 17.1* 107.2 +9.2*
ST-06 101.1 * 10.9* 170.8—==TIIE* $37.8 + 20.1* 167.2 T 19.1*
nanadau izi’umié'nt,au(gaﬂa:)ﬁnm
15 W 30 ¥ 60 UM 120 W%

PHBZ 66 71 63 71
ST-01 59 27 38 28
ST-02 65 59 61 49
ST-03 58 50 49 51
ST-04 57 62 50 53
ST-05 67 50 78 63
ST-06 55 44 55 43
WHBLHE)

1. ﬁ'agauammﬂu mean = S.EM (n = 6) ASBININE * UFAIENANHLANANBENY

idgdhAgINnguMUAN (p < 0.05)

Warsvagay 2w 5 §i8dn3u/v wie 031@5570 (Phenylbutazone 21141 1
ﬁaaﬂ%’u/@) waz ¥ ethyl phenylpropiolate (EPP) azanglu acetone (50 Hadniun/
finddas) Usnes 10 lulasdas Alugnsdululasduuenaamyiui Jaanu

WiNYa3luyeg vemier caliper NI 15, 30 ,60 Waz 120 WINiIRBN
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uUNnN 5 a'gﬂmam‘ﬁaﬁ'ﬂLea&:ﬁ’amuatmg

ﬂ'gﬂmamﬁﬁ'ﬂ

fluanamasTwyiimsanmil dalifdadenlumumlnemluidany v
WastuFanfisluanaiii humesing susieiasiuden huwsios ndvug
SGunfimsiioin <6 ludsunalne fnsnumsdunuigluanadoiuiud 6 oie
(Chaveerach et al., 2007) fiwilaii \Wuiiganantdien msugnlugnduggelu wazifiy
wihlugguds Fafugifedaldinmhiginunuldsumianlanoneiug tialddu
SonAudmiumsAnuideluddoly uasialilddiuse uasiisamiudnndnvazms

daugineniialslumsiguinsu (idendfy) Fadnenmansnuias

wannmstgniaiinil aulddusznausa qlaswzasn mlksansodune
dnuauzen  Wsuiisuiudnvasieniignenuliud §ideiadsyimiiainduiy
ﬁﬁ%a%mmamﬁw Stahlianthus involucratus (King ex Baker) Craib ex Loes U296l
Zingiberaceae M3afauiasiigaiiaidisiamusa vnlildmsataneu uazld
Juaseviasddsznau do GC/MS auansdadnuafuasin dmsulFlumsuiuriofis
Tumsdnwee 9l Hdedsldhuiuansinidsiioazunmemand sminndsdeslns
ﬂi:ﬁﬁuq%§§$3Uﬂ1§5ﬂLaU YBaEsER ANV HaMIMagauNU asafaneI (18
YNUBA) U9 Stahlianthus involucratus & cansaamsuINuesluyLazduhAisnauas
wunaassldagnaiitediany wazgnbsriumsurnilisaiuwlsiunnayesamedau
(dose-dependent manner) Bn6e HAMINAFDUL lavaualumsussgumadgms 7th
Tannin Conference (Presymposium) and 58th International Congress and Annual Meeting
of the Society for Medicinal Plant and Natural Product Research ﬁﬂ‘gﬂ Berlin Uszine
GermanyitsssWieSufi 29 Soman - 2 fugian 2010 uazlddruiundadanuddely
5815 Planta Medica Tu3a1@a31 (Kunanuson, 2010)

Tuduzasasnameamyharaesiaag ﬂi?u wamsnagausansalasdulanis
Epp-induced ear edema in rats WUN@sanameanizuuazasanameaanlsWasy @i
figndseiumsaniau Faduwuiis Eﬁsamqwﬁwmﬂumﬁuﬁlﬂﬁ% (nonpolar

compounds) 17U 15U52NU terpenes Wae flavonoids (e

g v 1 =1 sg‘ ar ar
WaannansanameatanizulazasanaaienaalsWady eenignissiumsaniay

aenugIedldnvamsanansaashdsiu uazld 380159 chromatography wendu
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dnaee ) Mupolarity wendhazany la 6 duarin HANSNAFDUNESLIUMSSnLEY
WU ynaudnaamnsaaemsuInsasymyldasniides dymeada (p<0.05) Tunn
Frnamdmnmansnszauliiiomssniau (EPP) fasauafinm 15 ndi 30 wit 1.
oz 2 7.

HAM AR sEnBUMALATNUT @15anaWeIy dBenzyl Benzoate aglu
Uinaiigadiaionar 22.71 uazdanumsusznauiiiluesuiusuasasil nlunnduadia

ADLEUDUUY : ~

dWiawnyndiuane aulgnissiumssnauluszaulndidseiy msueniialile
danaladiuanavilaelddumsaiulumsiaSonadosamidaliianuidy srse
aunigns msldamsananenu wSaamsanaaiu nonpolar solvent UazrM WU Benzyl
Benzoatesvi3aaywusyasasil fisgnaluasananevuazdanadu q liainsald
n“l’ o [ v Ao ar o = ar Vo=
asUsznauil tWaluensia (marker) dmumsynuaa s Infinnassiu

(standardization) ladnene

Tasams3seil Wulasimsdadias 2 U wadugrdesslassmslutiusn Guluomui
ldmualiasudiumndszns ndnde labusiusinizayulns wlanasanavey
71maauﬁammqn%xi’ﬂmsé’mamaqaﬁaﬁ’ﬂ AAszvissdUsznaumaAlizasansana
wanansanaudvanaae g maauﬁmﬂ‘saqqw“ﬁ{'sszunﬁé'mawmémaﬁ’ﬂ wasdasIe
AUsEnaumMaAdzasdiuana
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MANUIN
Planta Med 2010; 76 - P614

Anti-inflammatory effect of an ethanol extract from
rhizomes of Stahlianthus involucratus in rats

P Kunanusorn 1, p Pingsusaen *, P Khonsung *, N Chiranthanut ¥, A Panthong
!, C Rujjanawate 2

1Chiang Mai University, Department of Pharmacology, Faculty of Medicine,
110 Indhawaroros Road, 50200 Chiang Mai, Thailand

*Mae Fah Luang University, School of Health Science, 333 Moo1, Thasud,
Muang, 57100 Chiang Rai, Thailand

Stahlianthus involucratus (King) Craib ex Loes, a perennial herbaceous plant
of the Zingiberaceae family, is widely distributed in Asia [1]. Since no
pharmacological and phytochemical studies have been reported, this study
aimed to investigate the anti-inflammatory activity of an ethanol extract from
its rhizomes in rats using the ethyl phenylpropiolate (EPP)-induced ear edema
model [2] and the carrageenin-induced hind paw edema model [3]. The
topical application of the extract (5Smg/ear) significantly inhibited EPP-induced
ear edema, at all evaluation time points, with comparable percentages of
inhibition to those of diclofenac (5mg/ear), the reference nonsteroidal anti-
inflammatory drug. The extract (75, 150 and 300mg/kg p.0.) as well as
diclofenac (10mg/kg p.o.) also significantly inhibited carrageenin-induced hind
paw edema, at all evaluation time points. Moreover, the latter effect of the
extract appeared to occur in a dose-dependent manner. The present study
revealed an anti-inflammatory effect of the ethanolic extract from S,
involucratus rhizomes in rats possibly through inhibition of cyclooxygenase
similar to diclofenac.
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