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Abstract
Blumea balsamifera (Linn.) DC. is a large strong-smelling herb which has been used in the traditional
medicine in South-East Asia and China. This studies were designed to examine the antibacterial and
antioxidant activities of the essential oil and sodvent extracts of Blumea baisamifera DC. The essential oil
was particularly found to possess moderate antibacterial activity while other non-pelar extract showed
weakly activity. The samples also subjected to screening for their possible antioxidant activity using 2,2-
diphenyli-1-picrylhydrazyl (DPPH) radical. Polar extracts exhibited stronger activities than non-polar
extracts and essential oil. The chemical composition of the essential oils and non-polar extracts were
analyzed gaschromatography-massspectroscopy (GC-MS).
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Abstract

Blumea ba!.;am{fera (Linn.) DC. is a large strong-smeliing herb which has been used in the traditional
medicine in South-East Asia and China, This studies were designed to examine the antibacterial and
antioxidant activities of the essential oil and solvent extracts of Biumea balsamifera DC. The essential oil
was particularly found to possess moderate antibacterial activity while other non-polar extract showed
weakly activity. The samples also subjected to screening for their possible antioxidant activity using 2,2-
diphenyl-1-picrylhydrazyl (DPPH) radical. Polar extracts exhibited stronger activities than non-polar
extracts and essentia oil. The chemical composition of the essential oils and non-polar extracts were

analyzed gaschromatography-massspectroscopy (GC-MS).
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1. Escherichia coli  vimABAvBRT e s W aNWIAISAIN (£.0)

2. Enterobacter cloaceae wwudpavosdilaylsswennaumimsan (En.c)

3. Klebsiella pneumonize Itz vl wlsanouaummsmu (K.n)
4. Pseudomonas aeruginosa mmawwméﬂavisewmma UMY (Ps.a)
5. Staphylococcus  aureus 31nipaundtlis Isanmuauwiansay (S.a)

6. Bacillus cereus nRihelsanemnns wwmmsaiw (8.c)



7. Salmonelia typhi 9Infalaelsanerausaisniy (S.0)

8. Candida albicans ATCC 10231 vnnsuinmmaaimsunnd (C.a (s))

9. Staphylococcus aureus ATCC 26923 21NN INLINENSNIIUNND (S.a (s))

10. Bacillus cereus ATCC 11778 Dinnsiinenansnisunwnd (B.c (s))

11. Escherichia coli ATCC 25922 91nnTNINUNEASMSUNNIE. ¢ (s))

12. Pseudomonas aeruginosa ATCGC 27853 1INRTNINNIFNEAS MSHNNY (Ps. a (s))
13. Enterobacter cloaceae DMST 17208 ﬁ]‘lﬂﬂ‘iiﬁﬂmﬂ’lﬁﬁgﬂﬁ&tﬂﬂg(En.C {s))

14. Salmonella typhi DMST 5784 PNATWINGITAAT T UWNG (S.t (s))

MAASYUFITATA

1. Yhensais avaiwd (dimethylsulfoxide, DMSO) : Tween 80 Tudwsidiu 3 1
¥ v [l ¥
2. UsuilSuiasupsarsazatudindndundumsainte liidsuias 5 Haadas 14

anududuassmsaiaiiy 19,2 Safnsudeiianans

= . ﬁ'lcl u
MuRsgN Paper disc NUMIRNA

. w
1,153 Paper disc WasaiFevwadurmuguinats 0.6 mwudwas 1nalusmumsz
J ] a' Y L] ag ¢
FoaNAIUNIT R YD
2. qeensana 30 lulas@nsvusasusu Paper disc fim3onliTuds 1

3. ouusu Paper disc Hgaunall 60 ssrmradvaiiungt 1 $1lua
L] o o dan Vg A
mamdougaunsailfiiluonaaey

) .
1. WU Escherichia coli, Staphylococcus aureus, Enterobacter cloaceae,
Bacillus cereus, Salmonella typhi, Klebsiella pneumoniae U0g Pseudomonas
aeruginosa 1uemns Nutrient Agar was Candida albicans 1u91vns Potato Dexirose

Agar



¥ [
2. moweatluems Trypticase Soy Broth 1 lUtud 37 ssmaiduedhum 24
r ¥ 1
FalusdmTuLuATSe upztm¥easlu Sabouraud Dextrose Broth Un# 25 83f)
[ » ¥
wadsmdunm 24 $rlusdwmiulad tmiudimsdensdeurnzyiiadiy 0.85 %
. . et 9 .sg 1 = o [ -~
Normot saline Solution Tag USuanmududuveudounasaila Inuladigandunasves
» 1 1
Worhsuduanugu Mcfarland standard No 0.5 finnueaiu 660 wiluwas oz'ld
¥ o cf = -]
anududuvousanuanSotdszum 1.5x 10° CFU/m
A!.’. :;aﬂ a =1 & e 3 o et
3. gaenatoun@erudniiums 0.1 Faddasasluaumisieniioms
Trypticase Soy Agar nulsuddmiuuuafise wazems Sabouraud Dextrose
s d o 0w @ o Yaw 1+ oA A - oo o ¥
Agar fusssudidhmivian vmduldunsiiade woeldimamid (spread plate) vos
21175
o . 8 A k4 = 3 gl’ . 1 .:f
4 1 disc AwTou P3nsuuinivesnnumizdie 5 disc ADI1LMIZIYB 1 13UHIY
pry o o Vo = - & o w aa C
o vinthni i usfiguma 37 ssemaFvasiiuna 24 2 lue dwmFvuueito uazuud
gaMnil 25 ssrnmaduailua 24 %2 1ue dmivtad
LS 1 ﬂ; £=% J 1 = £}
4. Fennuvivendurtugudnaie Clear zone Minadulumiizoladuns
.

MSHIAT Minimum Inhibitory Concentration (MIC) Iaed% Tube

«dilution method

@ o A h e + - .
1. Mnssvnasadame i idnnududumeg Tnold3% doubling dilution

series Sududumsmanmsanndiuns 2 Hadansaslu Trypticase Soy Broth &5y

" uuRiBe uareI1s Sabouraud Dextrose Broth @msubad USuiwms 2 fiadaes ezl

»

amduduasadathy (1:2) vesasaiadn walidhuilodotu

2. gaarsineniuudalude 1 YSwas 2 Joffes addu Trypticase Soy broth
FmsuuuaiSe uszems Sabouraud Dextrose Broth dmivtiad oz ldnudutuves
sadadiy (1:4) spsmsadadn @ ldidnin HMmsdosnandidu i ldanutens
My 1:8 1:16 1:32 1:64 1:128

a; d = 1 = o 9/ = o am e [
3. aaenmsowALiUY0 2 WSnas 0.2 Haddas ldaslunasansasslu

UAREHADA



o

a. Unfigamad 37 ssmmaidveniiunm 24 $1lusdmivuuaiite vufiguugd
25 paruwadueniiuig 24 $2%us dwmdudas

5. thvneaivufigamgi 37 ssmnFvaiiunm 24 $1Tus dudunuafise vy
figanad 25 ssrnadomihuan 24 $2lusdmiviod dunanisvaneslasdunaniugu

1 » [ L4
yosuaeANAaDs Inovasah luilnugureadeulsnaiiunrudududigavesmsduds
A15¥IA Minimum  Bactericidal Concentration (MBC)

1. AAENIAZAILTINNUADANARDINGUHAR MIC fuananansiudade Uhnes 1
fanans 0uluo1vis Tryplicase Soy Broth §IMSLUUATISE LOZDI¥S Sabouraud
Dextrose Broth dmsudad fnySutas 4 fafdns vufigungd 37 ssmrafuadunm
24 4Tus dmiumwaiiGe vuiiguvgd 26 osnmaidomilunm 24 $2lue dwSuded

2. 14 loop urzideluoms Tryplicase Soy Broth SwiUuusiise Lazons
Sabouraud Dextrose Broth §1m5utiad lude 1 awnsede (Streak) aslusimis
Trypticase Soy Agar fudiedauds Fmiumniite. ozems Sabouraud Dextrose. -.
Agar Tudsiuda dwiuted wnfigangd 37 ssaBomiuiam 24 $alus dmdy
LuaGe vufigumgd 25 evmFveiiunm 24 9 1us dmivies

»
a & 3

3. hwunaie Uhgamagl 37 ssmwaidomiluiat 24 $2lue dmFuupaico

.
L1

~ = o o ar o ur
UUNUNHL 25 Gdﬁw}iat'ﬂmmﬂunm 24 ‘ﬂ:lii.lq ﬁTHﬁUUﬁ?’; NUHANTS ﬂﬁﬁﬂQIﬂUﬁQlﬂﬂﬂ?i

L] o

>
< =

& Py e = élv ﬂ ] ¥ ¥ g =t
RTVUDITOUURTUINW LTS ﬂ'].llﬁlﬂ'ﬁﬁ]3@?8\15‘59‘535&]5”?’41 AN NBVUVUAIYAN

(73

“ mmiseunyeld (MBC)

MINARBUNIIBONGNEN 1T I INDUY

Tahmsdsmnsatauazasuint linagoumssongninndanwd guiiug
Seansunazmn T 1ad5ammurand ot

1. n'lsmfram‘m%{ﬁmnm%’a NCH-H187 (Human, small cell lung cancer)

2, ﬂliﬂﬂﬁﬂﬂﬂﬂ§§1us‘§ﬂﬁﬁﬁ (Antifungal) ifunmsnaceusubes Candida

albicans



10

COX-2 inhibition test

msnagougniau Ifane lsmSurtianin (Anti-Herpes simplex virus type 1)
‘g’ E=1

MINaEoUgNBANNLS 1 (Anticancer) 2 %tia Ao KB(Human mouth

carcinoma) 0y BC ( Breas! cancer)



HaNTSENA

Tunsadalavimsuenduaosis lunmsanaaei

7. grurealy

HAn15IH

11

myadalunun vy lasldiiezadunidlivamsatadwamslunisian 1

M51sh 1 uamanamsadia lune Ingdodniazaedunid

Qs

Fmsadn R I0619 fwiozaw | wesidudwesnada | s
BR300 17 1
msadaion Tuere Hexane : Ether 1.32 FH-H
Pentane : Ether 0.63 FH-P
FTTGE Hexane : Ether 5.44 DH-H
Penmtane : Ether 5.64 DH-P
nsafdabuy luana Hexane : Ether 2.29 FC-H
Pentane : Ether 1.96 FC-P
Tuusts Hexane : Ether 518 DC-H
Pentane : Ether 5.83 DC-P
Hexane 4.27 THC
CH,CY, 3.08 SWD1
' CH,CL, 5.80 SwD?2
CH,CY, 2.24 CcD
E1OH 7.70 CE
CH,OH 140 oM
CH,OH 8.13 SWM




2. 81y

12

w o W 1 Yo o o gy P o o o
msafaddunuialng lasldanhazawdunioldnamsadadaaaslunsn 2

mIeh 2 uasnananisadadidunuialngdied i nearstunsd

=

Bsefia faimzate | wediFusvpamsadia Sy
msenaiou CH,CI, 0.22 HDS1
CH,C, 0.69 HDS2
CH,OH 0.94 HMS1
CH,OH 4.66 HMS2
CH,OH 2.61 SCMY
msefindy CH,Cl, 0.013 cDS
3.9

o w 1 Y o & e gy a8 [T o
asatadirnrinalng laslddrhasswdunsiransadadumalunaisisn 3

713199 3 uamananysataginuuia valdodnharmedunid

FEnsana fhozary | wWoSidudvosmsada | sia
msafiniou CH,CI, 0.089 HDR
CH,C, 0.69 HDS2
! CH,OH 1.92 HMR
CH,OH 4.66 HMS?2
s afaLu CH,OH 5.98 RCMW1
CH,OH 2.37 RCMW2
CH,CL, 0.49 CDR




HANSANANNIURDNIING

» [
wansanaliursyssonnlumua tnguaniinise 4

» ’ »
M319% 4 uamawamsana junuis ingdlonsndu Tev

AYHIDE1 nledFudanai i unens sy SYier
Tueam 0.27 DS-F
Tunts 0.35 DS-D

» » ¥
Q5% 5 uasananisana tuinmau uaz Tueudseium drontsndules

Aot wohsudveatisunousyvo
(luea)
RANIALT (LM1) 0.05
muufamuLM2) 0.008

HANV SN TAALAZ YN HHDMS IR

1. dauradlis
w1samnia lanas 1simu SWD2 (400 mg)

uawnedul lnsu Inns
Hexane:FIOAC{1:4,0:10)

130 fractions

I

C1 Cc2 C3 C4 C5 C6

(39.2mg) (59.1mg) (60.7mg) (48.3mg) (53.2mg)} (47.5mg) (72.6mg}

l

Cc7

13

MeOH:EtOAC (0.5:9.5,1:9,1.6:8.5,1:4,3:7)



@sana lnnaelsiimi SWD2 (2.2889 g)
uayapdu Insur Inns W

Hexane: EtQAC (4:1,1:1,3:7,0:10)
MeOQH:EtOAC (0.5:9.5,1:9,1:4,10:0)

194 fractions

druanagon Wnin Wadnsy)
DA 123.1
D2 2115
D3 144 .2
D4 250.5
05 320.3
06 153.1
D7 407.2
D8 60.7
DS 459.7
D10 92.3

D11 83.1

14
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fmﬁﬁﬂ‘lﬂﬂﬁa‘lsﬁmuﬁmﬁnﬂg'auaﬁﬂdﬂu D2+D3 (435.00 mg)

\

asdu Iasu Inns i
EtOAc:Hexane {1:4, 7:3, 10:0)
i MeOH:EIOAC {4:1, 10:0)

104 fractions

}

ED3

ED1
ED10

}

ED2

'

ED4

}

EDS

!

EDB

!

EDS

!

ED6B

!

ED7

(15.23mg){25.23mg){(14.13mg)(16.23mg} (19.14mg)

{15.46mg){(19.78mg} (21.34mg) (17.45mg )(17.23mg}

or

ED11 ED12 ED13 ED14
ED20

ED15

N

ED16 ED17 ED1§ ED19

(12.31mg} (13.25mg) { 19.78mq) (186.12mg) (18.45mg} {14.12mg}(18.7 1mg)(25.12mg) (13.89mg}11.12mg)

wsanalenne sl

Y

ATNOUTUT 8.4 mg
WMUSWDZ2(2.4654 g)
aaynodu Insu Inns (.0, 50 mm)

EtOAC - Hexane { 1:4,7:3 ,10:0)

L MeOH : EtOAC (1:4, 10:0)

&7 fractions

!

G2
(1065.2 mg)

G1
{834.8 mg)

}

G3
(390.8 mg)

!

G4
(262.2 mg)
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msaia lnaas 1silmuswo? (2.5 g)
urtpynadul Insun Tans ¥
E10Ac:Hexane (1:4, 7:3, 10:0)

{FMGOH:EIOAC (1:4, 10:0)

257 fractions

! ! ! ! ! }

H1 H2 H3 H4 H5 Hé
{75.1mg} {39.5mq) (825.3mg) (160.6mgq) (260.8mg) (1285.9mg)

}

annandan EI0AC TR nindui1 35.7 mg
G2 + H3 (1.8945 g)
udataafilasnTnnmw
EtOAc:Hexane (2:3,2.1:2.9,
v 4.3:5.7,4.8:52,1:1)

402 fractions

T

IGH1 IGH2 IGH3 IGH4 IGHS IGHG IGH7 IGHS

(4.6mg) (12.1mg) {(1.2mg) (8.6mg) |(2.1mg) (5.4ﬂlg} {12.5mg) (5.0mg)

#ANEY17 1.9 mg #ANEW13 3.8 mg
IGH9 IGH10 IGH11 IGH12 IGH13 IGH14 IGH15
{427.1mg)  (348.1mg} (1.0mg) (5.0mg) (3.0mg) {6.0mg) {77.3mg)




IGH9 (427.1 mg)

aodu Inswi Inns ™
EtOAc:Hexane (3.9:6.5, 2:3, 2.1:2.9,
4.3:5.7,4.85.2.1:1)

371 fractions

b bbb

M2 3 4 Js Jaie 7 J8 g JIo
(11.45mg)(309.2mg)(10.32mg)(13.45) (10.23) (11.56)(8.45mg)9.45mg)(12.56mg)(3.45mg)

Ji2 {1 P4.6 mg)
— apdaul Insu Inns W

60% PN aBLHan lans

ooy

K1 K2 K3 K4 K5 K6 K7

17

(16.73mg)(25.20mg) (11.40mg) (25.80mg) (27.00mg) (27.50mg) (15.00mg) (8.40mg)

2 dud U

9NMIAsIaeYoslIznoUYeImIs AR INdIANvDIUIA IMRIA Y TLC Wyl

e.:' L ] & o i
dnvazuazesnszneumieunuiuluauvesly
3. dwsn

: ¥
Tavmsuonasaiannsnvsmue lngaedl

ATATANMIUBBHMR) 2 g

»
W Yea 1

100 fractions

sephadexi H-20a0du 1nsur Inns i



100 fractions

AIUveuN 5 89E LN 9 (1.2 Q)

18

uravaeduil lnsur Inns W

25% wituonlulanas 1slmu

RA1 RA2 RA3 RAS | RAS

praanueulelased

RAG

RA8

RAQ

w3t 48 $31na igungiides| ulasaodmilnsuiinps ¥

F151sTRoVBEFmN RA (12.3 Haaniw)

MITANAUNETUDA(RCMW1) 2.64 g

WHIUoA

25 % 103 ABLHAN [ WIFna

sephadex LH-20 aoduil lasinInng W

RB1 (174.4 mg) RB2 (1.282 )

RB3 (849 mg)

RB4 (279 mg)
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AN D (RCMW1) 2.49 g

Sephadex LH-20 aaduf Iasun Inns ¥

BIHON

RH1 RH2 RH3 RH4

RG4 + RH4 (300 g)
WeERoaNY Iasu Inns A

25% wsuealulanao Istimu

RI1 Ri2 Ri3

RG1 + RG2 +RH1 +RH2 ( 2.55 g}

uon Taguwasnedm lasun Tnns ¥

25% 15 1ea 1 laaas Islimy

RJ1 RJ2 (1.67 g) RJ3 RJ4 RJS

oy o
pxdanuou s lasa
Tw3au 48 ¥ 19 Niguuninos
urawnoduil Insui Inns i

60 % 1T avedem usniay

a15tlsEnovozdien RA 1.27 g




ramsaiatazmsuntiniueNssmanInlunAlHe

serdasneru (THC) 53 g

1 ¥
naulorh asld

Clevenger type apparatus

L J
5 fractions

( DS1-DSY)

. 3 »
MINT 7 nanadesifudnansnawniiunesszve lao 14 Clevenger type apparatus

¥ W

. dimindniuveuszime ve v

TR 5 wosiua
()

DS 10.2450 19.33
D52 53271 10.05
DS3 0.1670 0.33
DS4 3.2221 6.07
D&S 1.9461 3.67

21



¥
dunen sz DS4

29

Fammauiavassuii 1nsu Inas

wnennne laehadmos(1: 1)

Ds4- D&4-2 D&4-3 DS4-4 FDS4-5

147.1 mg 206.4 mg 352.4 mg 452.1 mg 284.7 mg



23

a £ 3 =}
HamsanazHsInl szneumanil
ramaasedinssevesmsuSgns

-y ﬂt{cd‘ ar ¥ ar -]
T&desuignin idnnaisusnsinansastananuining luasviadiniimeaa
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No. Compounds % Component
AnAIU ad serum
Blumea napifofia DC. Laggera aruita Sch.-Bip.  ex Schw.
Essential Oil Crude hexane-  Essential Gl Crude hexane-ether
ether axtract extract

1. Ol - pinene 1.58 nd nd nd
2. B-pinene 0.27 nd nd nd
3. 3 - careen nd nd 0.23 nd
4. Q. - tempinene nd nd 2.89 nd
5 Y- tempinense nd nd 0.49 nd
6. Unknown (Mw. 220) nd nd 592 nd
7 4 - terpineol 0.52 : nd 11.37 nd
8. Unknown {Mw. 136 } ad nd 0.9 nd
9.  Unknown {Mw. 259) nd nd 0.43 nd

10.  Unknown {(Mw. 154) rd nd 0.35 nd
i1.  longipinene 0.14 nd nd ng

12. G- ylangene 0.17 nd ng nd
13. copaszne 0.8 nd fr nd

4. Unknown {Mw. 250) nd nd 0.59 nd
15. Q- cubebens 0.19 1.94 7.87 nd
6. - elsmene 1.61 nd nd nd
17. ﬁ - caryophyliene 11.8 8.61 4.41 4.5
18. 1,4 - dimethoxylet 2786 nd nd nd
19.  Unknown {Mw. 222) nd nd 0.35 nd

20. - humuleng 57 2.00 1.19 nd

21.  Uskpown {Mw. 204) nd 0.89 0.43 nd

$22' germmacreng D 10.47 2.82 nd nd

33. Y - cadinene 4.27 nd nd nd

é4. Uaknown (Mw. 204) nd nd 0.33 nd
25. cis- farnesol 20 nd nd nd

26.  Unknown {Mw. 205) nd nd 0.17 nd
27  OL- zingibirene 0.2 12.82 nd nd

28.  O.- muurclens nd nd 2.21 nd

29. O - amorphene 1.04 nd ng nd

30.  valencene 1.19 0.64 nd nd
31, Unknown (Mw. 287) ng nd 017 0.68
32. copaeng ng nd 0.77 od
33. amma 0.61 nad nd nd
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13 'Nﬁ 9 unadel ﬁ'ﬂs:nanmamﬁmmmﬁuﬂamzm umniuﬁnmﬂumaxmnu?amnm{e‘ia)

No Compounds %Component
Anmau muudsenum
Biumea napifolia OC, Laggera aruita Sch.-Bip.ex
Schw.
Essential Oil Crude haxane- Essential Oit Crude hexane-
ether extract ather extract
34, Q- cedrol 1357 2.62 nd nd nd
35. Unknown {Mw. 220 ) 1359 0.19 nd 0.38 1.70
36  capellane - aiphaol 1361 3.49 nd nd nd
37.  Unknown (Mw. 218) 1361 nd nd 0.39 nd
38, spathulenol 1363 0.22 nd nd nd
39. Usknown (Mw.220 ) 1365 tr nd nd nd
40.  Unknown {Mw. 239} 1366 nd nd 0.57 nd
41.  ledenoxide 1367 1.84 nd nd nd
4z, elemol 1388 nd ng 1.32 nd
43,  Unknown (Mw. 220 ) 1368 0.31 nd 1.3 nd
44, Unknown (Mw. 220 } 1371 a1 ord nd nad
45, Unknown (Mw, 220 ) 1372 0.08 nd 0.25 nd
46, Unknown (Mw. 220 ) 1374 0.42 nd tr nd
47.  geranyl propionate 1378 2.01 nd 0.23 nd
48,  Unknown {Mw. 220 ) 1378 3.47 nd 1.08 nd
49.  Unknown {Mw. 220 } 1381 213 nd nd nd
5D, Unknown {Mw. 220 ) 1382 0.54 nd nd nd
51. caryophyitene oxide 1384 0.16 nd nd nd
52.  Unknown {Mw. 220G ) 1385 0.31 nd G.59 nd
53. caryophyllene oxide 1387 0.82 nd 0.82 nd
*5s. C\sHpe0 1388 0.27 nd 0.74 nd
*55.  Unknown (Mw. 220 } 1389 1.05 nd nd nd
56.  Unknown (Mw. 220} 1380 nd nd 0.32 nd
§7.  CHpuO 1392 1.46 nd 1.78 0.38
58. Unknown (Mw. 223) 1393 nd nd 2.83 nd
59.  Unknown (Mw. 204) 1396 258 nd 4.40 nd
80.  Unknown {Mw. 222) 1397 2.34 nd 5.70 nd
81. f3- eudesmol 1400 1.26 nd 9.27 nd
62.  Unknown (Mw. 222} 1400 31 nd nd nd
63. tomey 1401 31 nd 177 nd
64. Unknown {(Mw. 222) 1401 nd ad 15.05 3.83
65.  Unknown {Mw, 220 ) 1405 0.31 nd 0.56 nd
B66. aromadendreng 1405 0.68 et 3.09 nd
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No. Compound Ki % content
Blurmea napifolia DC. Laggera aruifa Sch.-Bip
ex Schw.
Oit Crude Oil Crude
‘ 67. earomadendrene poxide 1410 1.35 nd nd nd
68. Unknown {Mw. 222 ) 4413 0.23 nd nd nd
89.  Unknown (Mw. 235) 1415 013 nd 0.47 nd
70.  Unknown (Mw.238 ) 1421 0.24 ng nd nd
71, Unknown { Mw. 264) 1431 0.18 nd nd nd
72. Unknown { Mw. 309 ) 1445 .15 (.46 nd 13.03
73. Unknown (Mw.234) 1447 2.61 nd nd 1.72
74,  Unknown {Mw. 234) 1458 0.42 nd nd 2.81
75.  CigHag 1524 0.07 nd nd 0.28
76.  Unknown (Mw. 256 ) 1537 0.06 nd nd nd
77, CysMyy 1540 1.01 nd 0.06 nd
78. ocladecane 1551 nd 4.40 tr ng
79. penlacosane 15652 nd ngd nd 2.54
80,  Unknown (Mw. 281} 1579 .18 2.03 nd 5.90
81.  Unknown {(Mw. 288) 1593 nd nd nd 2.51
82. Unknown (Mw. 288 ) 1600 nd 0.2 nd nd
83.  Unknown (Mw. 231) 1604 nd 375 nd 8.97
84. Unknown (Mw. 304} 1605 nd 14.95 nd nd
85.  Unknown (Mw. 304} 1612 nd 7.94 ng ng
86.  Unknown (Mw. 309) 1618 nd 4.72 nd 8.71
87. Unknown (Mw. 289) 1636 ng nd nd 0.67
88.  Unknown {(Mw. 286} 1655 nd 3.75 nd ng
*89.  Unknown (Mw. 281) 1670 nd 16.42 nd 2.08
Total . 96.71 88.34 93.99 60.41

tr = Trace ( concentration < 0.01 % )}
nd = Not delected
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% component

Components

D54 DS4-1 DS4-2 DS4-3 DS44  DS4-5
camphor 0.50 - - 1.40 - -
bormeol 7.85 - 1.60 3.90 12.00 -
citronellol 0.12 - - 0.22 - -
1,2 4-tripropyl benzene 0.30 3.48 - - - -
2-bata-farnesene 0.80 8.55 - - - -
1-(1,5-dimethyl-4-methyl)

0.20 0.90 - - - -
benzene
bata-cayophyllene 1.20 14.60 - - - -
2,4-dimethoxy-6-methyl

1.00 1.50 21.20 0.30 - -
benzoic acid, methyl ester
muurolene 0.17 2.00 - - - -
aromadendrene 0.60 6.4G - - - -
unknown(Mw202) 0.11 0.63 0.92 - - -
bata-guaiene 1.48 16.20 - - - .
germacrene D 0.70 7.24 - - - -
valencene 1.00 10.20 - - - -
unknown(Mw218) 0.26 1.14 - 0.36 - -
finknown(Mw203) 0.48 1.56 - - - .
unknown(Mw220) 1.66 311 - 4.00 - -
azulene 1.50 11.35 - - - -
unknown{Mw220) 0.60 3.40 4,72 0.60 - -
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% component

Components

DS4 DS4-1 DS4-2 DS4-3  DS4-4 DS4-5
carvophylleneoxide 3.60 - 36.40 370 - -
unknewn{Mw220) 0.60 - 8.00 1.00 - -
unknown{(Mw220) 1.30 - 2.30 - - -
unknown({Mw220) 1.20 - 1.60 - - 6.10
3,71 t-trimethyl-1,6,11-

0.70 - - 1.40 - -
dodecatriene
unknown(Mw?220) 35.60 - - 40.10 43.60 88.60
unknown{Mw218) : 1.80 - 4.00 - - -
2-naphthalencmethanol 14.80 - 10.20 15.00 31.60 -

L
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HADITNATBUNIIBBNGNENF ININ

a
nanmsnagouanuiuinUssdurasmsanannivmnning lnoly Artemea

salina Leach lamadauanaluaisenti

A15199 11 uaeaft LCy, vosmsafia lanas sl omues uaswsyiuos lasnaasuiy

f?@ﬁisﬁn (Brine shrimp;Arfemea salina Leach)

LUPLRLIER LC,, (mg#)
K,Cr,0, 50.12 £ 0.130
CcD 891.25 +15.460
CE 251.19 £ 51.66
CM 100.00 * 20.567

wamsnareunIsiumsiueyyadasrvssasataonnlumuialug Idnadwaas

Tusisiah 12

A58 12 ueAen IC,, vormsana lanas Tslimu lemuon uazmusaninlunuining

Ment lumndumsduoyyedess
%

bt

215670619 ICy, (mgf) = SD
L-ascorbic (std.) 1.244 £ 0.0594
BHT (std.} 2278+ 0.178
) 101.175 X 2.547
CE 33.654 1+ 0.958

CM 36.1754 £1.223
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HAYBINISNATBUMIDONNFA IO YUADAIL DI AAAIINEIRUNALS INVDININA

Inginanslumisian 13

' = - ar o W
@159 13 HAYOIMINATOUNSBONGHEAUOYYADATVITITATANINE WMULAZ TNV

nua ng

Foms ICs £SD (ng/ml)
Vitamin C 1.1604 1 0.0016
BHT 5.3629 £ 0.03212
HMS1 61.0753 1 0.1608
HMS2 506.1697 & 0.7234
CDS 353.5503 £ 0.0068
HMR 22.6728 1 0.0017

Vitamin C = a1593amgu1asy i Iiniug

BHT = arsacnwuwmigutiosh

¥

HANTSATUES syyadasyvesmIatauaziniuneuszmennlunangueaddy

-
AN 14
%

"

» o .
HAMSOBEUTOLUANS tazTafaRIfIms1shis 16 17 uag 18



' o - o : @
a131% 14 UARIHBMINANBUGNT FuMsAuaIsoyyadassutesFinlayi T UMeY

szmunnlunuialng
IC ¢, £ SD
M1578813 WY (pprm)
f5ENAYDI VAN FC-H inactive
afimluAesnTY
msafavesluan FC-P inactive
afnBudIoanan;
15HARVDI Ve FH-H 123.67 £ 1.86
afentudumim
FIsANAYDI VR FH-P 271201012
afafouduenan
asafavodiuua DC-H 80.82 £ 0.07
Afirtu oI
sanavosluuds DC-P 141.54 £0.08
afmud oW
aisanavealuut DH-H 92.03 1 0.03
afnioudmsnay
ARV IUURY DH-P 160.38 £ 0.13
. afadoudomumu
.‘,‘. 1{1ﬁ'uwansxmu DS-F inactive
voq luan
%ﬁwausxma DS-0 inacfive

L)
Y9 1R
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33

Msana éwmm;%’uﬁ’fw‘imﬂﬁmmsm‘i’ugm‘“?ﬂ"lﬁ pg/ml
FouunfisoAtdlumsnaaoy
En.c(s) S.ags) B.c(s) E.cfs) C.afs)

DH-H 9.6x10° n n n n
FC-H 4.8x10° n n n n
DC-P 48x10°  9.6x10° n n n
DSt n 1.2x10° n n n

DS2 n 2.4x10" n n 1.2x10°
DS3 n n 1.5x10° n n
DS4 n 48x10°  1.5x10° n n
DS5 n n 1.5x10° n n
DS6 n n 9.6x10° n n

d‘ ¥ o ; ar .=; 1 -l:-‘t' 3
MR 18 AmNusuTudgavsIrIsafaha s uEe ta

GREH ?hﬂ'}'iul.‘ﬁwﬁuﬁ“lf{ﬂﬁﬁ’l?i‘l‘iﬂﬁlltiﬂ%fﬂ% ug/mt
Fouunfidon 4 lumnaey
En.c(s) S.afs) B.cfs) E.c(s) C.a(s)
DH-H _ n n n n
. FC-H - n n n n
" DC-P 9.6x10° _ n n n
DS1 n 12x10° n n n
DS2 n 2.4x10° n n 1.2x10°
D83 n n 1.5x10° n n
DS4 n 9.6x10°  1.5x10" n n
DS5 n n 1.5x30° n n
DS6 n n 9.6x10°  n n
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¥ ]
HRMINATBUNITBONGNENTIT1INDUY

C\‘ el <y =4 ey I el ar
HANATBLMIDBNONEN 1T M MTINgUIRUE Inssuuasima TuTaBTanwmursand naaeds
13797 19 §3 15190 23

< =4 4 Pt o ) .
A1 19 pamIneaoug A nuEelan Candida albicans

#715628019 Antifungal
Activity IC,, (rgimi)
DS-F Weakly active 37.68
(+) borneol Inactive -
{-) borneol Inactive -

’ﬂ'HC50 (prg/ml) > 50 inactive, >20-50 weakly active, = 5-20 Moderately active, < 5 Strongly

active

P =
A9 20 HAMSNATEUNNBAMLZG T NCI-H187 (Human, small cell lung cancer)

TN IBYN Antifungal
Activity IC,, (o/ml)
HMR Inactive -
HMS1 tnactive -
CD Inactive -
M2 Inactive -

A1519% 21 HAMINATDY anti-COX-2 activity at 107 - 10° g/ml

MITAIVEN Activity against COX-2
enzyme
(10° g/ml)
HMR Inactive
CD Inactive
DS-F Inactlive

LM2 Inactive
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A1519% 22 WansnaaougnsaIu 13T ane lsasurtiailin ( Anti-Herpes simplex virus type 1) uag
- v s R .
ravageuaTiuRyAosad Vero (Cytotoxicty against vero cell)

anudntugegan 4 luntinageudo 50 pg / ml

#H15AIDUI Cytotoxicity Anti-HSV-1 Anti-HSV-1
(ICqp + Hg/mI) (1Cq ; Lg/mi}
HMR >50 inactive -
FC-P >50 active 14.9
DS-D >50 inactive -
CD >50 active 12.5
LM2 >50 inactive -

For cytotoxicity test, ellipticine is used as positive control ; iC,,= 0.4 £ 0.2 pgiml

For cytotoxicity test, acyclovir is used as postilive control ; 1IC,,= 1.4 £ 0.2 pg/ml

= =3 .
wamInAgougNIA TR (Anticancer)
r LY o =Y ar ::
uvuilunsnagouifusaduisa 2 wiln feil
1. KB{Human mouth carcinoma)

2. BC (Breast cancer)

A151991 23 HONITNATOUYNTA LIS (Anticancer)

A159120019 Anti-KB Anti-BC
Activity 1C,,  pg/mi Aclivity IC, ; pra/ml
; HMR Moduratly 10.56 inactive -
. active
HMS1 inactive - inactive -
CD inactive - inactive -
L2 inactive - inactive -

Anti-cancer Breast cancer: BC
19 Elipticine i positive conirol fifi11C,,= 0.26 + 0.08 pig/mi

Doxorubicine i1lu positive control T8 1C, = 0.11 £ 0.02 pg/m!



Anti-cancer Human mouth carcinoma: KB
19 Elipticine 1 positive control i1 1C,, = 0.36 + 0.07 pg/ml

Doxorubicine 111 positive control 181 1C,,= 0.12 + 0.04 pg/m!
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