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ABSTRACT

The objective of this research was to extract essential oil from agarwood by Latin Squares
Design. The variables were as follows : solvent, agarwood weight and extraction temperature. Four
kinds of solvents were dichloromethane, hexane, ethyl acetate and ethanol. The agarwood weight were
70, 80, 90 and 100 g per solvent volume 600 mL. Extraction temperature were 30, 33, 36 and 39°C. It
was analysed by using gas chromatograph mass spectrometer. From the statistical analysis result, it was
found that the weight of essential oil and quantity of ethyl-ortho-methoxy-methylbenzyl alcohol
depends significantly on kind of solvent. The suitable solvent was dichloromethane.

The effects of solvents for essential oil extraction from agarwood were studied. Four kinds of
solvent were dichloromethane, ethanol, ethyl acetate, and hexane. It was found that the amount of crude

extract were 2.30, 1.91, 0.74 and 0.08%, respectively.
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a aad o s da PR 3 1Y "o
msviiala dhidtimunsarinnvesslszneuniieglums Idedesaoudnaniug
k4

TavorfumsiS suivuRaneswsun (Fingerprint) ¥9uav1IAYBIMISAIDOINITUG Audoya
v v v v

AHTulauans (Library) uonainiidaansodinsizr IdnaluiFatsuis (Quantitative Analysis)
UAIFINUAM (Qualitative Analysis) uAaInsinInasuaanlnInsiiimesdsznouday 2

du fie dauveunseaufalasin Innsmuasdiuveunseaunaamin Inslines



]

o, PN 14 a s A
uda TasinInnshimhfuenesfdsenevvesasdunid  Hmunsaszmonais
dluleld  diegnaamiounalniildlumsusnesiisznoudieg  lumsdredwerdondn
vanNurRLNUANAfuYeeInlsnou ludetnlnema 2 e Ao lails (Stationary

Phase) ttazilaindouh (Mobile Phase)

Sample injection

syringe
ﬁ/ Injection port
‘—» Computer

Detector

Bypass

Gas
valve

cylinder

Fan-assisted thermostatically
controlled oven

v ¥
51 2.9 dawlszaeviugmuveafalasinInns v

pasznoviiddyveanioudalasnInnsml uaih 3 daude
(1) Buiwnaes (njector) Ao daufimsietnzgniadiginieuazszmoii
Teroufivzidignodini quinglifimunzauvosdunamosmsilugungiifigaeiioziy
msietansasemelduades hivh imsaainda
() 90U (Oven) fio dauiil¥dmsvussyaedni uae (Hudaiinaugy
quupivesnednilin/fonlmumuminzaufvasidesmsdinsed  Fansaauqu
guugliveunoull 2 uuy fie
2.1. lolwnsAammumoasies (Isocratic Temperature)
22. INSABUIMUINGITIODT (Gradient Temperature)
doRvesmsiuns@oumumensives A awsaldiumsiedn
ﬁﬁqmﬁawni’n (Wide Boiling Range) tazdarivaana lumsains e
(3) #2A3793A (Detector) fip daufilddmiuasaviassfsznouuazalsinm

msntegluasiiedia



wveranInsfines (Mass  Spectrometer, MS)  1udansiniainlénsreda

% da o o A s a
ouisznouiitioglumsiednlaverdonaln Ao Tuagavesesdlszneuhignuonainms
fetalanniowia nsunInnsmgmin ity leseulunmsiidiuguanmeaudiasiea

Fuavia (Mass Number) tvufudeyagheds mlanaiudevesesdilsznouiun
Mass spectrometer components

1

—- Vacuum

interface i

v VA
31 210 dwlszaeuiugmveswaannInsiines

daulszneudirgvesuwamininsiines
unaafuiialesau (lonization Source) tiiaiilu 2 unvfe
(1) Bidnasou'less luwdu (Electron Ionization, EI) iumsuanduiiulesou
Fromsilimsiamsuaninlaoldddidnaseudetosmsuanduiluleoeu  (onization
chamber) @padinUSUANszIM  10° Tor laudidnaseuvinflanuuy  (Filament)
#¥ouszgnivfariudtess  uargnAadmimesiseslaame  (Repeller  Voltage) il
anwiedng 70 v Fezlimdsauiuddnasewidin 70 BV dhlivewauiidudeu
voslooouRamsuaninficunsa lidoyaifuaiy Tnssaduazaugaudining (Relative
abundance)
@) niinealeos sy (Chemical Ionization, CI) Humsuandutiulessu
umamldmsiiamauamingaoiimanil Taskaumsiesnnudu 10° Tor 1€y

uRadinlgisodaonnudu 1 Tor udwmswaudlludesnsuandaiiulesou



mun'mau?nnumm Tui

o oBvmume
nimedomn Ty gds

HuNEN T

o a o v ad ' o 5 '
Tasmsy I iRamsuanindromssuiudidnasousudodiu udanly 1dun Jmu lolw

a a 9
danu uaziou Tty ﬁluwu

s 2.1 ufaTasinInaswhawamnInsfimes’

Soavounsouia Tnsun Innsawaan Insiimos
(1) mnsednse g i ez ummzmze
(2) 1212 (Sensitivity) g9
(3) mnsersdsiiavesoiilsznouiieglumsfaedield
@ asednsed I8 S afinauesmuam
YodvvounsowialasinInnsmumaanlnInsdinos
(1) 3RS
@ mldnwlumsihgssnmgs
2.63 maiiaudaTasinInnsWaiSosnsmanesudurisa (Gas Chromatography /
Fourier Transform Infrared, GC / FTIR)
maiiaufalasinInas s ssnsuaesudurisadhidniinilailfile
fuduifiniidsinglunsewdalasinInasmidumsngulaTavguingtuvy (Patter) voa
leo1sailnasy (IR Spectrum) v’tﬂr’fns1ui1ﬁn1fuﬁngﬁmﬁ1ﬁ (Functional group) 151U

dszianla

ACM 661.806 ﬂ144n
Unuitwd guvinAnnad )
m%'ﬂh’mﬂ.’\ﬂuuausemmwmun

o/
32000000956203 0871
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2.64 'E’Jlﬂﬁtji{ UUNIUANS quuuwfs' (Nuclear Magnetic Resonance, NMR)
a a ¢ a 0 aadey 4 = Y. o '
fandosuunudans Tsuuusituisnldwedau Iaseadavesas uimeud
3 v 4
fimsdszanla Tavgmsildounasveslusaeu (1) Mdadu
2.6.5 maiialamoveunudanialasinInnsW  (High  Performance  Liquid
Chromatography, HPLC)

a a a & 4
waiinlemenounudanialasin InnsMidudnisnian19ms e
i |
pardsznouvesas lnimen ldisudu ud luidufitionldmmin
a sa Ja a o .

2.6.6 matialamevlouuusiuawesanialnsinInns®  (High  Performance

Thinlayer Liquid Chromatography, HPTLC)
matialamersunudiuatwesanialasun Inns 1935351z msafiann
v v

55503 1A 1ZINaA (plate) 1Fudafislidesndazanisn 1¥imnziiuFequam uay

Falsum

2.7 M3POAUVVIHUMISNATBINVUMIAUANAIS (Latin Squares Design, LSD)
2.7.1 doulums1Fnu
e ad 1o S0 qva o '
uwumsnaaeuuil 1 lunsdiinuhdiaumaivi Iidams Aunds lumie
naaesdesaungnouliminwud misunaassezgniangulumesiiania (Two Directional
Grouping) MudumaauAuuls FaSond1 anuduuis lunuaueu (Rows) uazanuiuuls
bl
Tutufs (Columns)
A ' i ) Wy o ¢
iesvnlundazuounusuiazuaufzdold ldasunani nuuad
¥ ¥
ANTUYUIAYBINDIMUIUBY VUIAVDILDMUIAAUAT TUIUNS NIUAIEAD U UNSD
b
fmuaiisuue e uhIA T UL IIR AU IIUN N
2.7.2 3mqu
1 a /9.9 o v o ) ' a '
Myqunimuud Idumizonaasseznszih laoitonlen Taviluudazuad
kel
wwaueunaz luusazuoauudezdoslingy SEmsquerniila 2 33
[ a & a o
msguarsaauaunlTas i lamsmilanly vinassaduaunisi
il Ed
Al Idviamualunsazvnavesmauaunlsiail
N ] o s a /d v 2 o q ¥
fimuald A, B, C, D Wuninwud msnaauaunsiadiniiulaoiliun
a & s 4 4 o o o W v o 4
wwueuiinilwazunanuIdiiniissinssans nuudBvamudWudonys  (Alphabetical

order) 9QASUNT1 MINMAUAUAITIIATIIM (Standard Latin square) [9] AI001315Y



Ui 212 asnarAuaunIfAsIUILY 2x2

A B
C A
C A

B C D
C D A
D A B
A B C

3 214 ms@AUAIAITIIATTIUUDL 4x4 UV ]

21

O _a % . »

&) P \Shit
WANE -8 [®

e \'Wrad, T

U 215 asnmAuANATINASTINLL 4x4 LUVT 2
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g o w >
QO w » o
w » U O
» O O w

U 2.16 MsAIAUTUAIT AT TIULDY 4x4 LUVT 3

v i
1 r x rifduaAuauars niHiuute U UIMAUS IIUN IR WNIAY T (AU
o a 4 o a A v 1} a P
Souninwud)  Swnumsnaauaunsiduly Idimusdemsumauaunsinasgu

24 "o
MUINTNIIMNY (r! (r-1))!

' a { 24
273 M¥msquoinmsaiduauniinaspiumuunnaidesmsnmiigsg
¥ bl
nniuszIas e UINeULAzue MR ImiTavorfonsquddedts  wu 1dms

NAABUUVAAUANAITVUIN 4 X 4 TUNAMITNAAUTIAITINASTIUAINGUR 2.17

umumﬁ{q
) 1 2 3 4
1 A B C D
UDIAUUIUDU 2 B (& D A
3 € D A B
4 D A B (&

s 217 msnaAuaunITIIAsTIUILY 4x4 TAuMsuFIDE1

1

sadwuuaauuIueu Taoguauud Iddawuunaumuuoulnidiu 3, 1,2 uaz 4 s21das ey

jUn 218
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v
UOAUIAY

3 C D A B
UDIUUIUDU 1 A B C D
2 B C D A
4 D A B C

U 218 msnaAuANAISINATTIUILL 4x4 TAUMSa0INUIUDY

1Y 'Y

v v v
adduuua lavauud 186 dunoaunndaln 4,3, 2 uaz 1 92 1dmsremugali 2.19

umuu’m‘"a
4 3 1 2
3 B A (& D
UMMUIUDU 1 D C A B
2 A D B C
o @ B D A

v v
30 219 avaAuaunasnasg Y 4x4 Taomsauuduuaf

v
A

2.8 I deNHIUI

Tunianiuassadns [11] ﬁnmﬁﬁm‘i’ﬁuuaus:mmnn'lﬁﬂqymw’\'wﬁuv‘ha:mu
Sun3d dunlsidn fle siladahazan szeznmlumsasa uazSinasdaiazmoly
msafa FsAnudahazais 4 vila 14us temuea wfiaueFian lanasTsdimu wazienmu
szoznalumsana 1, 2, 3, 5 uaz 7 Ju wazdSwasaniazais 100, 200, 400 1Az 600 mL
aoldnguan 20 g IshihumoussmudiondewiaTnsn Inns anaanln Instinos
nundhazaefimnzay fe lanas Tsfimu szeznarfiminzauie 3 u wazdSinasd
Wazawfiming aufie 200 mL

KR. Varma uagane [2] fownsuandd uasmsiameildng mafalaseada

= o & ¢ Redle 9
alisea wudsezmlsalison wanimofiuuoanssed nminiunouszmoveslinguan
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Tavldalaulumsada  wohasang  Hlassadwmsveundondeiu  ezmisa’ly
seauonnana lil Ismeiussasatiumsim Iiidandunasssuna
o o v . "y o o aa y &
msadminiuneuszmonn linguandulnguds wwimsasauuuiTentu ¥
o X o, o S v o 4 o S & d.
W ldnquanusiidsenm 15 Tu wdnill@undu drhazaroh 15 lumsadafion Fefinu
; ’
nlulszmalnonazimaalszmadiulng  hiseslims3sufvafumsadminiuneuszmy
nnldnquan sndistiisarmsinszniniuneusemolu linguanniimses lsthaay

3 v
msrtialalindunouyiniu



nn 3

UMY

2 = '3 adey aa v 3w
uwuvzna‘nmqﬂnim llﬁgﬁ'lﬂﬂu'ﬂtl‘lf lla&”)ﬁﬂ'ﬁWﬂﬁﬂﬁiuﬂ'ﬁﬂﬂﬂu'luu'ﬂﬂllizlﬂﬂ

vinldnguanlasmsesnuuumsnaassuumAanTUAIS HazMIANNINAYDIRIIAZAIY

v 3 o v o 9o & 4 a a oo
1Nﬂ15ﬂﬂﬂu'lNu"'ﬂlli:11"Ui!'Iﬂll11ﬂi]'Hm1TﬂUﬂ1ﬂuﬂ1Hﬂ’Jllﬂi’ﬂuﬂﬂ" UIYaTIBYAPNU

3.1 gunselazasindl

3.1.1

asindl

(1) 13U (AJAX CHEMICALS-Analytical Reagent)

(2) tonUDa (AJAX CHEMICALS-Analytical Reagent)

(3) 1PNADLFIAN (AJAX CHEMICALS-Analytical Reagent)

@) lanaslsimu (AJAX CHEMICALS-Analytical Reagent)

(5) li¥ngquan

(6) vhndu

insoaufauazgunsel

(1) finnes vurm 50 uag 100 mL

(2) vIngUlruy ¥11A 500 mL

(3) ezgiifiourovd

(4) yaanasaNn

(5) NITAIBNIBY

(6) N300

(7) Waududn

in3eaile

(1) nFeaufaTnsnInns 5o Thermo Ju FOCUS GC
/ weran)nTnsfinos B Thermo 4 POLARIS Q

(2) 1nSesEmunuma B Buchi Tu R-210/215

(3) 1NT0INIU
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3.2 3EmIinnaes
v v v
3.2.1 duapumsmanzimuzaylumsanmitiuveussine
v
Mmmsneassadminiuveuszmonn l¥nguanlavmsesnuuumnaaes
a st = o v A a o o adq o
HUIMIAUTUAIS BIFNYINVEIRILYS 3 0 fip wilavesdihazae guuginlslumsdda
v
uazdSnaniminvesldnguan  senuuumsnaasuumAuTUAITIdnIMItinaaIfa

A1319% 3.1

A3 3.1 msaammun'ﬁwﬂamuuua‘uﬁumxm{

N rlinvoiniazary
WSl —
Nl (°C)

(&

30 33 36 39
70 A D C B
80 B A D C
90 C B A D
100 D C B A

Tavh  A='lanaslsiimu B =iofausian

C = 13n1¥u D = mwnmuaa

wmsneasalaousldnguen ludiazew 600 mL Tavfmuaniza

13 b ) 13
3199 3.1 Wunat 2 Ju vasmmiunuiiuna 3 $1ue Tasmugugumgiinuiidimua
Tuassii 3.1 nseauonmn Ifidugansosqaenna szmodhazavdlonsoessmonu

I i d o 3
nyugazii 3.1 Tudimhminasasanoi 18 i lmszdlSnuasdonses Goms
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31 3.1 nSeaszimonuuMyUERe Buchi 3u R-210/215

- 31#1 3.2 ganseeds@Ivg

322 fAavwavesdnhazaiuriinnieg
v
afminfuneuszmona linguanlaoulsyiiavesdaiazatn 1dun enuen
wianedma lanaslstimu vazienvu dmuald guungll dasidinvesingiuuazdadi
s a o o ay & oy v o a ad Yy
azatwnai Ao anafiguugiives minlinguanua 1 kg Ahazawdunsd 10 L ugl3
a o kg o Y o ' a v
3 Au wdmmiumuidhunm 2 $1Tu doanuEalumsniu 1,100 soudeuti udnsea
: v
uoamn lfidugansesqaanme sumodnhazmodiuniesssmouuunyu  Sudimimin
msafanoui 1@ il AnseddSinuasdunies Goms dazilii 33
i 3 i
3.2.3 afainiunenszmossismsnaudio et
i d 3 i
Wlfinguanua 1 kg uglurh 10 L iduna 10 fuhldgamsndudaolon
9 Y 4 & PR 1 b e Y o a ¢
uazhianudeousumsinau 18 lithiniumuiu vimimihinases udni ldimsiedm

USussanimesnuleansaeanana lad 008 GC/MS
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324 msanszilsnams hninfuneussmedionies GOMS w3ouasazany
o ) o a Iy 19 v v
Apt1d MR ITRAWNTazA WA IS ARANIIAILBMIUDA 10 mL NTOIRIVYANITBINTS
o VoA a q v a /2 v A o &
#Fot19 Uswazdvanzn ¥ lumsinseminiuneussmemuonies GO/MS fadl
=) o d a v ] o
(1) unilaai3neduisiia ZB-Sms A21W01230 m duriguinailaniolu
0.25 mm Watiawiialulid
2) adeun fe ufad@on 6a51m3 IMamify 1.0 mL/min
v k4
3) msmuquganginolumusidunuunausenhauniuazuua

Ed
Tosunsu fsdl

uuglisudu  :  60°C ifunar 5 min (UVAIN)
3 o

mamugungll  : 3°C/min Yudegungli 250 C

qungiitasie  : 250°C ifunal 5 min (UVAIA)

FWIMMIANTIZHAI00198L 73.33 min

@ PSnailflumsinsziremsiametudinedniie 2 uL
(5) quugitiveanaiiadh A 240°C

(6) qungiiumdsiuiialooouiioh isamsuanuua fio 250°C
(7 msvildmsdreduialooou uasuiluiuy Electron impact

ANUANANG 70 eV X

1 3.3 in3oauRalasinInns Bo Thermo Ju FOCUS GC

/wuaennInsiiines 5o Thermo U POLARIS Q
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wamsivaazedlena

f 2 v .
uniindaniwaminaasdiild  mannmsdimumuadamomanuulslsiuves
a o a a a a a a s &
WSmumsasanuui lduazySinaefia-ee In-wmend-wiawugaueanssed sailums
a a dd o o g v 3 o
wandmes Auueansgedytianilinasald  waveswiadihazawlumsadminiunen
Y o s 9o A 4 .
semonn Iinquanlavimsnaasswnudmualidulsdunsi  wasfnumsadainiu

Y aa 4 4
1'1ﬂuizl“ﬂﬂ')ﬂ']ﬁﬂ'ﬁﬂﬁuﬂ’)ﬂ"lﬂu'\

4.1 HOMSANNANNABAMINABRINVLMANTIATS

& JE _— a TS 2 4 o uy

Wesnnmsnaaesiiliduls 3 @feniinaredsuaniiuveussmoiadia’la
mazlSnumsazaeiissmedioniosssmonuunyy fe wilavesdnhazatw Tl

E
< ke g 4
nguaazgungll Teoudazdauilsi 4 A1 dnfuszdesiimsnaassis 64 msneassdalu
' : ¥ o 0’: =3 Y A Yaa
uaazminaasniusz ldnannumndaiulIdiden ¥ smsesnuuumsnaasauuAIT
v
mAuaunsinvaniuasImsnaaeslinandensnaseuiivs 16 MIneasI uay
4 oo o o & o o
Wesnniidusimua 3 @ lumsneassdsansosaunumsnassadifumsnaass
o ' v ' A v & = s A A a FY) 2 '
fananld Taoudazunamenedumiiumsiiauysel fe HuSmaldnquanics a1 uaz
4 1a P & a & & o ]
MSnaldnguamiien  ezilsingmsnansufivensaudon Sauaaslumsiei 4.1 Taoms
v . £

R HILUiaNIaAnNUANA1 tHsennuaInsensduiveninanuamawnaeuld

nnmaiwan ldnnmsAinseidunies GCMS NMUIUNETBANENIAIAIY

v ]
wlsdsmveslSinanhiuneusamenadialdiasySinueia-ee In-wnend-whawuda
' ° ° o 4

ueaneana swaziduamsmurananslumanudn v ldranmsfimandnsan 4.1.1,4.1.2,

4.1.3 uaz 4.1.4 fail
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g 7 )
MmInh 411 mMsunnzianuuylsdsvealSnaniniuneussmeiiadald

Degree of
Sort of variance Sum of square  Mean square
freedom F Fo,
(SOV) (df) (SS) (MS)
yimins 3 0.59 0.19 19.00*  3.29
qmngﬂ 3 0.03 0.01 1.00 3.29
yiadhazaly 3 6.04 2.01 201.00*  3.29
ANUAANIIA 6 0.06 0.01
3 15 6.74

winamg * Wusinenien E,,

4 & a 3 dy v o aa -
NAMINN 411 enfSoudfisua F #ldvnmsiauneada swazidvams
fnnsuaaslunanuan ¥ fuat Fy, mnlaninmsilanisie F fiszduniudeiu 90% Tau
3 df voedmsvini 3 (v, =3) uay df veNUAANIAIIND 6 (v, = 6) WUDIA F U89

i d v id
Psnanhfuneuszmoiiadalalisnnnniia F,, desn fie F venihminlduazaiiaveda

o

v v v v
Wazaw uaasinhminldiazatiadniazaen [$inadodsmaniniuneuszivoniadia1d

@ o o o o

i :
agnihivdhagmada uaguungihilinaselSunaniniuneuszmoianaldedisihivdny

o

¥
v o

3
meada sanfuuhriadiaraei lUins1eiS vuifvunuy Orthagonal comparison
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MINN 4.1.2 MyaasianulsdsmvesSinaedia-ee In-umenF-wiawuga

LBANDIDA
Degree of Sum of
Sort of variance Mean square
freedom square F Fii
(SOV) (df (Ss) (MS)
dmin i 3 0.0149 0.0049 07778 3.29
quul 3 0.0226 0.0075 1.1905 329
Fiadhaza 3 0.0784 0.0261 4.1429%  3.29
ANUAANAIA 6 0.0380 0.0063
5 15 0.1539

wineve * fumnnnannam F,,

nomsnil 412 denfSouiousr F #Aldvnmsdnnamedda swazidvams
faaaslumanuan v fum F,, mildnnmsidlansi F fissduanuidesiu 90% Tau
U df veedaudsiniy 3 (v, =3) uag df YBINURANEIANIAY 6 ( v,=6) WUIIAT F VB3
Psmnueiia-oe In-wnend-witawudaueanesediinunnniim F,, Moudvamien F
vosriadaharmoudashsiadnhazaioil [4iinasolS e fia-0e In-umend-wiawu
Saueanesedetheihivddgmenda umiminlfinzqungiiifinadeUSinaieiia-oen-
wnend-wialwugaueanssedsiisiivdvymaia snfusnhaiiadaiazaieily

FinseifSoufivuuuy Orthagonal comparison
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MsnA 4.13 mamsfnunlsdsnuvenSoufoudsnanihiuneussmonada’ld

sTnertadiazay

Degree of Sum of
Sort of variance Mean square
freedom square F Foa
(SOV) (df (SS) (MS)
FHuARMIIAzAY 3 6.04
A AU B 1 3.46 3.46 59.26*  3.18
AfuC 1 0.00 0.00 0.02 3.18
A U D 1 0.14 0.14 241 3.18
B fiu C 1 3.33 3.33 57.03*  3.18
B fiu D 1 4.99 4.99 85.55*  3.18
C D 1 0.17 0.17 2.88 3.18
ANUAANAIA 12 0.70 0.06
371 6.04 18.83

Tav A ='lanaelslimu B = whauediag
C = 18U - D = lemuoea

ninemg * dusiiinania E,,

v v
NNMIARTIINMRAdAIammaNulsUsiuvealSinaiiunenssmen
afaldseniariiadviazarn ldnadnisian 4.1.3 wundaiazats A fu B, B fiu C uas
o [} D o o o aa v ' 2 A
B /D Hianuuandediihfuddgmaada swiiuim F inand F,, ¥ F,, fusinld
vinmsiamsie F fszduanuideiiu 90% Taoll df vesdalsoniu 3 (v, = 3) uay df
VBRNNUAANIIAIIN 6 ( v, = 6) teNTIWNTANUUANA T IFTARIAzaogla
v 9 dq ¥ |2 Yt 1w a ¥ 4
wanzansonsivlanmsazawlanIiTnums1ddniiu  USmaninfuneusziven
v Wy
analdmaouaaslunianuan v
nmsi v.22 wudleasaelsimuiusiadnihazmoiaiiqga nnmsfimom
. S, 4 s 4 iy 4
Wsmanhtiuneuszmoiadalamaoveslanaslsiimufie 2.52  FadudSwaniniunen

4 o yy 4 1A oy o o A
anviadaldmdvinnnhnadaldnndaihazavdug
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MINA 4.1.4 vamsausulsdsaienSouioulsnaiedia-oe In-wmend

“AufiauFaneansgeaizninsiadinasain

Degree of Sum of
Sort of variance Mean square
freedom square F 8
(SOV) (df (SS) (MS)
yiadhazaw 3 0.0784
A fU B 1 0.0503 0.0503 503* 3.18
A C 1 0.0276 0.0276 276* 3.18
A AU D 1 0.0662 0.0662 662* 3.18
B fiu C 1 0.0034 0.0034 34* 3.18
B iU D 1 0.0011 0.0011 11* 3.18
C filuD 1 0.0083 0.0083 83* 3.18
ANUAANIIA 12 0.0013 0.0001
3 21 0.0785
Tav A = lanaslsiimu B = piauedian
C = 1an¥u = BMUDdD

inomg * usifiinnndim F,,

nnmMsimsgineaaaamnsemmanuulsdsiuvestsumieia-oe In-unend-
nfiauFaueanssodszuinriiadhazaivdnadansian 4.1.4 nuhdhazaonngl
] =Y Y aa Comm s v 2 » Ay y
amuuanAedieiifudfyneada sufiuim F annnd F,, Fm F,, dumiitldonms
a1 F Aszduanuioriu 90% Tasll df vesdaulstinfiu 3 (v, = 3) uag df ¥esAW
ety 6 ( v, = 6)  ienunaNuAndRsznINTadhazmog laudae
annsaniw ldnasazawlei IS nams 1éanhiu  USunuieiia-oe In-wmeni-wiia

wuFaueansseamauianslunanuin ¥
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4.2 wavesrHammazaelumsanariiuvensuive
v

waveadhazaerianeg lumsadmisiuvenszvonn lfnguan Taswlsyiia

1 v
yosdiazatw smualdgungl dasidiuvesiaglvuazdiazatensdl dudindmin
asasanenld ldnademaned 43 a1sluviadsuilSinesdiuasazaediuasluvin
vinadndlumsasanen ilSnngdlSunaasdinnies GoMs Tdwadanisnei v.1-1.

g a a wdad A4 4 A4 A& , 3w
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P PSumsveniniumeuszmuiiaialdmL)
timin'ld =
gungil (°C
(2
30 33 36 39
70 120 102 167 168
80 170 123 104 169
90 170 173 125 110
100 115 172 175* 128

v e
winamg * Humiinniige
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n.12 wamsadmhduneuszmonnlinquanlasmsesnuuumsnaneuLUAIS 1

a ¢
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i v . ]
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UMl (°C)
(2)
30 33 36 39

70 2.07 0.99 0.77 1.01
80 115 237 113 0.88
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100 141 110 144 2.96*
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vouszmoiadald thdeyannmsii n.1.2 mdnnure Awaawmai ldnnms

: 9
sualuasian v.2.1, ¥.2.2, ¥.2.3, ¥.2.4 uaz v.2.5 mudauae 11il
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Mms1ai v.2.1 wasaw luudazaeduitazuaavestsnaniniuneussmoiiada’ld

I

YSnanhiuneuszmoiadald (g)

minld qumgil (°C)

WASINUD?
(® 30 33 36 39
70 2.07 0.99 0.77 1.01 4.84
80 1.15 2.37 113 0.88 5.53
90 0.99 1.30 2.66 1.27 6.22
100 1.41 1.10 1.44 2.96 6.91
X, : Wasaunedul 5.62 5.76 6.00 6.12 23.50
mand ¥.2.2 masawuazaunaovealSnaniniuneuszmuiiafald
FUaRIRIazAI
lanaplslimu wNaueFIng 1IITY 1BNIUDA
(A) (B) ©) (D)
HATIW =X, 10.0600 4.9000 03740  4.9700
HasmAY = Xp 2.5200 1.2300 0.9400  1.2400
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fhethamsin
HOSAMUIDT 1 =207+099+0.77+1 .01 = 4384
HasumuAeE NG 1 = 207+1.15+099+141 = 5.62
waswAnlSnaniumeyszmofiada ldnndahazaolanae Tsfimy
=207+237+2.66+296 = 10.6

4 1 1a 2w 4 o ny v o a
Naswmaumﬂiu1f.u'umu’nans:muwﬁnﬂ‘lﬂmnmmazmu"lﬂﬂaaimmu
= 0.8092/4 = 252

. 3 ;
MINA ¥.23  MsdiseianussouvestSanhiuneussmonada’ld

Degree of
Sort of variance Sum of square = Mean square
freedom F Fos
(SOV) (df) (SS) (MS)
a1 3 0.59 0.19 19.00*+  3.29
ungil 3 0.03 0.01 .00 329
FiaAIaza1 3 6.04 2.01 201.00* 3.29
ANURANAIA 6 0.06 0.01
ket 15 6.74

winamg * fuminnnim F,,

namseh 1.2.3 denSouifons F #l8nnmssnnuneada fum F,, mitld
nnmsidlamsie F iszauanumdeiu 90% Taudl df vosdaudlsiiidy 3 (v, = 3) uoz df voa
ANURANAIAINY 6 (v, = 6) WUNA F vouSmaninfuneuszmeiasaldtsunniim
F,, #1031 uamaimhmin 1 fuazsiiadiazmui [§iinaneUsnanifuneszmeiiaiald
uoiqm'ngﬁ'lﬂﬁwaviaﬂ?mmii’ﬁunaus:nnuﬁﬁﬁn‘lé’adnﬁﬁuﬁ1 Yy da Fafufaiwila
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df 59U
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1. Correction term ( C.T)

2. 374 SS

3. il ss

4. QuUUQN SS

5. wliaaiazain SS
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Swnbminls 1= 41 =3
Swawugungl -1 = 41 =3
fwuaiazaw -1 = 4-1 = 3

(F e x Swaunesd) -1

(4x4)-1

15

df 590 - HATINVRA df voniminld + quuql

+ Fuadazay

15-(3+3+3)
6
X2i I
23.50° /1 4°
34.52
Yoo X e CT
{(2.07°+ 0.99°+ 0.77 +...+ 2.96" )/4} — 34.52
4126 - 34.52
6.74
S en)- CT
{(4.84°+5.53°+6.22°+6.91° )/ 4} - 34.52
35.11-34.52
0.59

vl e
{(5.62°+5.76'+6.00°+6.12° ) / 4} - 34.52
35.54 -34.52

0.03

Bt rgpd C1
4052 - 3452 = 604
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ungil MS

FiaAazaw MS

. ANUAANIA MS

¥
o

Cvminld F

. QUUQH F

. ¥HaAazals F

520 sS - dminldss - qungdl ss
- yHadiazaIw SS

6.74 - 0.59 - 0.03 - 6.04

0.08

il ss /af

0.59/3

0.19

QuUQ SS /df

0.03/3

0.01

Fliaaazaly SS/df

6.04/3

2.01

ANUAANAIA SS / df

0.08/6

0.01
yiminl Ms / anufianaia Ms
0.19/0.01

19.00

QUNQN MS / ANUAANAIA MS
0.01/0.01

1.00
FiaAINAzAI MS/ AAANAIA MS
2.01/0.01

201.00
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a a 3 - S o 4 o wy
MINN V.24 ﬂ15|1EUulV|UUIIU1J Orthagonal comparison ﬂsnTmu1uu“ﬂu73[”U“ﬁﬂﬂ1ﬂ

[

hminls qunyii (°C) .
PR nay
(g 30 33 36 39
70 2.07 0.99 0.77 1.01 4.84 1.21
80 1.15 237 1.13 0.88 5.53 1.38
90 0.99 1.30 2.66 1.27 A 6.22 1.55
100 1.41 1.10 1.44 2.96 6.91 1.72
39 35.62 3876 4200  45.12
maY 1.41 1.44 1.50 1.53

v 1 v
msfnylsnanhiuneusamonadaldatialan IwansnaaesdilSams

annmsannalSsuifvunandanisan v.2.5

< o a < o 4 o uy ' a o o
MINN V.2.5 ﬂTiﬂTu']ﬂllﬂ?UUl"ﬂUUﬂiH1mu1uu"0u5$lﬂﬂ'ﬂﬁﬂﬂ1ﬂ5$"'}1\11uﬂﬂ37‘1ﬁ3ﬁ10

wisuiiousznin wasiiavesdainazany

Aiazaly A B cC D Y L ss
fuasana 10.06 4.90 037 4.97

A U B 1 -1 0 0 2 5.26 3.46
A fuC 1 0 -1 0 2 0.10 0.00
A /U D 1 0 0 -1 2 1.06 0.14
B fiu C 0 1 -1 0 2 5.16 3.33
B fiu D 0 -1 0 1 2 6.32 4.99
C D 0 0 -1 1 2 1.16 0.17

Tas A ='lanaslstimu B = wiiausdne

C = lgnisu D = nusa
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5. e
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Y da 1o L., 4 o wy v
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- 1]
enmuosanseli
s 2. o = 1 = o a =
shedumsinnanSsufsvdSinamsasawszninlanas lstimusiuenatedina

1. AMUIUNAITINVDINIAITDIVDS C

ez o= ((1)+ (1) =2
2. furmradnsnnmsuiSouiion (L)
L =(+1)X,+(-1)X, = (1)(0.8092)+(-1) + (0.1749)= 0.6343
3. fAmam SS
sS = L’/ n XC; = (0.6343)'/4(2) = 0.0503

a &

Aaav 0, 1 uaz -1 Tugesnasiuvesdinlszan (Column) Bundt Miduilszdni
4 H o .
(Coefficient, €) Fa¥rv¥unnyagmlFlunmsnSouivuaudeasds 1 - 6 Molims
3 ) o o a v °
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Sort of Degree of
Sum of square Mean square
variance freedom F Ei
(SOV) dn (SS) (MS)
FUARIM
3 6.04

asawy

A fiu B 1 3.46 3.46 57.67* 3.18
A fiu C 1 0.00 0.00 002 3.8
A fiu D 1 0.14 0.14 241 3.8
B iy C 1 3.33 3.33 57.03* 3.8
B iU D 1 4.99 4.99 85.55* 3.18
C fuD 1 0.17 0.17 288 3.8

ANUAANAIA 12 0.70 0.06

Tav A =lanaslstimu

C

1INy

B
D

= pNaledinn

= PMUa

winomg * fuminanim F,,

o

o

Amazay

1. ANUAANAIA SS

= 6.04-534 = 0.70
2.F = MSv03@2M1aza1e / anuRanain MsS
=346/006 = 57.67

3. ANUAANDIA MS

F¥iaaiiazau SS 571 SS

ANUHANAIA SS / df

0.70/12

= 0.06

k3 v 13
winamg mssnnuamlsdsnuienSouioudSinanihiuneuszmenaniald

x E 1
hedmsmuas Awdsds eSS suifsudsnaniniuneussienadalds sudswiia

wazlsuaeha-os In-wnend-wialwuFauoansseassninetiagiasaoldnyusms

AUIFURTINU
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v v
NawamsInseinu S inaniniuneussmonasaldssnalanas Isfimus
whauedian lanas lsimusuienau lanaslstimusiuiemuea efatefaaiuonuea
o a ' ) s g aa " 3 &
uazsniruivemusalinNnuana et iivdfymeada szifuiim F nnni E,, Fam
F,, i ldnnmsi@amsie F fiszduniundediu 90% Taol df vesdaulsvindy 1 (v, =
1) uog df veRNUAANIAIAY 12 ( »,= 12) WenswNianuuand1ssEnIeTiiadi
. 5 .
avawglauds aunsonswldhriiadnihazmoiiSinanihiuneuszmeiadiald
"o a ) 3 ) =] P
maniu Tavgiinasrunseaundvverazmduaaslumisian v.2.6
dmsvlanae lstimutuefiauedimn Ao 2.52 v 1.23
vy v v v
aniu lanas Istimulinanisnasssniusmaniviunenssmeiiasa ldnnnd
a a A a n' ]
piauedian eawnlnundoinnni
dmSvonanedaaiuieaniyy Ao 1.23 AU 0.94
o a a Y da o e 4 o my '
fuiu  whanediaaIinamsnanssniisuaniniuneusuvenadaldmnnninenau
A -y 4 '
Wesnnlisunaunnna
dmSuenatedaafueniuea As 1.23 A 1.24
Ed v v v
Ay muealinanisnassantiSnaniniuneuszmenadialdunniteiauedian

A a4 '
HDIINUAURAVUINNI
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v.3 mssnnanulsdsiueznSouionSnateia-se In-umend-fawuda
ueanesed
hdeyaninasied n.1.3 mAnusang durawai ldnnmssaulumsid

0.3.1,9.3.2 uaz v.3.3 mudwuas 11l

msi v.3.1 wasamlunanediniozunrvealSinaefia-oe In-umeni-wialwuda

uoanoaoa
PSnamsfinsaany ()
sl qangil (°c) HATILDD

(& 30 33 36 39

70 0.0414 - 0.0497 00682  0.1593

80 00376 03849 00186 00507 04918

90 0.0941 00101  0.I354  0.0099  0.2495

100 00529  0.1451 00590 02475 0.5045
X j: nasaunoand 02260 05401 02627  0.3763 1.4051

vaneme Ysinuaisiinsaomn fe USinaueiia-oe In-wmend-wiiaiuugaueanseod

M3NA ¥.3.2 wasauazaundovetSinaeiia-oe In-wmend-wiaudaueanosed

iadnihazaly
lanaslsiimu GULIGELT IBAEY 1eVUDA
(A) (B) (©) (D)
HATW =X 0.8092 0.1749 0.3396 0.0814
waTIMRAY = T 0.2023 0.0437 0.0849 0.0234

nINEIMg MIMAAsIMLAzHAsWRAsvenlSnanihiuneusemoiadia lduasUSinams

1eha-00 In-unenF-witaiudaueanssed NanyuMsMuUIBITURUITY
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MmN v.33 Mmsanszdanuudsdsmuves)Snuehia-oo In-wmend-wiawuda

HoaNDEd
Degree of Sum of
Sort of variance Mean square
freedom square F Eyy
(SOV) (df) (8S) (MS)
mintld 3 0.0149 0.0049 07778  3.29
Qﬂl'ﬂgﬁ 3 0.0226 0.0075 1.1905 3.29
FlaaMaza 3 0.0784 0.0261 4.1429*  3.29
ANUAANAIA 6 0.0380 0.0063
bt 15 0.1539

wnemg * Wusnanim g,

VA3 .33 oS vuiioud F A ldnnmsdmonumanda fush F,, A1718
vnmsillamsn Fiiszduanudeiu 90% Taoi df veadauysindy 3 (v, =3) uaz df
YDINNWAANMANIAL 6 (v, =6) WUNIM F voulSuaneiia-oe In-umend-iawusa
ueANBERANAINANIIM F,, HuRmmAem Fvesiinfamazmonanshsiiadniazann

Haya v 1a P Y 1 Sw oo o aa 13 ey ay 1a
Vl‘hﬂlﬂﬁﬂﬂ‘lhll'lﬂlﬂ"ﬁﬁz?I'IUVIizlﬂﬂqﬂaﬂ1ﬂuuﬂﬁ1ﬂiyﬂ1\iﬁﬂﬂ uﬂu'muﬂ"lmmzqmﬂgu'lnu

>
o

nadolTinaueiia-oe In-wmend-wianuFaueansseastainivdvymada daiuSah

fiveertadiazawuiimsafSouivuuuy Orthagonal comparison ‘18

v 1
winomg msanszianuslsvealsnaniniurenssmefiasalduazSnues

1992-00 IN-WNonF-wialuFausaneseduan Iz Ms A IUITUREITU



54

3197 v.3.4 M3ufSoufiounyy Orthagonal Comparison Y83USmniteNa-oe In-umend-

whauFaueansgoa

03

Wmnin'll quungil (°C) r
590 may
(& 30 33 36 39
70 0.0414 - 0.0497 0.0682  0.1593  0.0398
80 0.0376  0.3849 0.0186 0.0507 0.4918  0.1229
90 0.0941  0.0101 0.1354 0.0099 02495  0.0624
100 0.0529  0.1451 0.0590 02475 0.5045  0.1261
3 0.2260  0.5401 02627 03763
mdu 0.0565  0.1350  0.0657 0.0941

msfAnudSnaueiia-oe In-wmend-wiawudaueanssedriialan nams

naaoslilSnumsanmssnalSsufouuanidanisan v.3.5
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= o & a ~ a o a a ¢
MINN V3.5 ﬂ‘liﬂ’]u')mlWﬂuﬁU'].lWlU']Jﬂilnmlaﬂﬂ'aﬂiﬂ'lu‘nﬂn‘”‘luﬂﬂluumallﬂ'ﬂﬂﬂﬁﬂﬁ

senartaniiazaiu

nSouiouszuing WATIWFUAVDIAIIATAIW

diazan A B Is D Y& L Ss
fludisana 0.8092 0.1749 03396 0.0814

A fu B 1 -1 0 0 2 0.6343  0.0503
ANy C 1 0 -1 0 2 0.4696  0.0276
A fu D 1 0 0 -1 2 0.7278  0.0662
B iU C 0 -1 1 0 2 0.1647  0.0034
B fiu D 0 1 0 -1 2 0.0935  0.0011
c iy D 0 0 1 -1 2 0.2582  0.0083

Tav A =lapaelstinu B = pRaueFnn

C = 130y D = wmuea

° A = a a S a4 oy a a
wanemg MssunaionlSvuifoulsunanhiuneusemoiiada lduazySnmedia-

20 IN-WNPNF-WNAUUTALDANDIDA VANV ULMI MUINLTURUITY

AN 135 wzmnidh lumsnSsufousiadaihazavvsensasmiussiideasdo
] 9 -
046 9o Ao
1. lanae lsTimuldinamsnaassiivsinauenia-os In-wmend-wnauda
v '’ a a =) ]
1oaneaed Iunninenauesmanie i
2. lanae Islmulinanmsnaassniidsunaiedia-oe In-wmond-whanuga
1oaNoaea IAuINNINaNIEUYS0 11
3. lanae lslimulnanmsnaaesniitsnaefia-os In-wmend-wiauga
v ' =) ]
woaneaed ldunnemusanse i
a a 9/ da |a a a a a
4. whauetiaa lHamsnaaosnliySinuena-oe In-wmend-wiawuda

EY ' =) '
llﬂﬁﬂﬂﬂﬂfﬂﬂﬂ'lﬂﬂ’ﬂlﬂm‘]lu'ﬂiﬂ"lu
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5. whauedanlinamnaasaniilsnueiia-ee In-wmend-wiauga
weaneaoaInnINeMURanse 'l
6. wnrulinamsnaassniivSnmedio-ee In-wmend-wiawugausanosed

' - "
mﬂmnamuaama‘lu

msaf ¥.3.6 wamssnuaudsls el suimsumSinatefia-oe In-wmend-

wiawuFaleanegeassninwiagiazaly

Sort of Degree of Sum of
Mean square
variance freedom square F
(sov) (dh (SS) (MS)
YR
3 0.0784
azay
A fiu B 1 0.0503 0.0503 10.5301*  3.18
A fiu C i 0.0276 0.0276 0.1738 3.18
A flu D 1 0.0662 0.0662 1.3253 3.18
B fiu C I 0.0034 0.0034 7.9983* 3.18
B iU D 1 0.0011 0.0011 4.3839* 3.18
C AuD 1 0.0083 0.0083 0.5393 3.18
ANUAANDINA 12 0.0755 0.0063
3 . | 0.1539

Tavii A ='enaelsiimu B = wicuoTinn

C = 18nsu D = 1BMmuoa

PSinasdnhazawiild 600 mL
winuig * Jusiinnndi F,, msfmnususYs eSS sudivuyineniniumen
sumoiiasalRuazdSinuedia-oe In-umend-wiandaueanssedssnwiadai

azawNaNYUTMIMUIUITUIRDIN
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nnMsimssinuhalsnaeiia-ee In-umend-wiauudausanssedsznig

lanaslsiimuiueiauedina lanaslsiimusuensu lanasTsTimusuemuea
phateFinaiueniyy ehatedinatuemusatazenyuiueMUDalnINIANA1IBE14T]
o o aa v ] & v a a o
ViudhAgneadd wiiuda F inneh F,, dem F,, dumildninnsidaaisie F fiszdu

A4 o 4 " o '
AN 90% Taoll df = 1 (v, = 1) wag df = 12 (v,= 12) donsWNVANUUANAI

' a o o ' ) Y1 A o o Hq ¥ 1a a
seminrtiadhazag laudransonswldahsiadwhazawn S inaena-ee In-

a a " o a v a ' ]
umend-iaugaueansged lannniiu  Tasgiinasumsesumasuoudazmauans
lumsun v.2.5

dmsulanas IslimusueiaueFian Ao 0.2023 f 0.0437
v & a 1Y da 1 1a ' a a & a
auiu Tanae stimulinamsnanesfidisSinamsazaomnnineiauedian 1fioening
ANRRVINAAN
dmSulanae lsimutuenau fie 0.2023 f 0.0849
v v a v da 1 & ' A a
doiu  lasae IstimulinamsnaaesfifisfSinamsazaominninenian  ileenndl
ANRduINAN
dmsu'lanae lsimuduemuea Aiv 0.2023 v 0.0234
b v y
guin  lanae lstimuldramsneassfidsnSnamsazaomnnineniuea  1iieannd
ANRDOIINAN
dmsuenaueFiaaiuianiyu Av 0.0437 11 0.0849
5 N . ,
doiu  snulinamsnaassniislSnamsazasnnniemuea  iilesinlinunie
MAAN
dmSuenauedianfiueniuoa Av 0.0437 1 0.0234
@ a a ) da a ' A a
aniu  enauedina ldwamsnaasshiianSnamsazaemnnineniuea 1ilesnind
fAnRdnINNAN
dmsuensuiuenIuea fio 0.0849 f1u 0.0234
v v . 1]
aatu enuldvamsnanssnlmdSnamsazasmnnnitenuea e niinuniu

nAAN



MANUIN A
‘iﬂsuﬂmxmswmmsnﬂamumumﬁumnm‘fmnm?m GC/MS

TasuInsunsuveedredamsnaaesi 1 lumsnaneivenuuuMsNARIILYAIAY

’ vy
auns Minquan 7o g ¥dnhazmolanae Tusimuiigungi 33°C 18Tas51n Insunsudsil

RT: 5.00-63.34 SM: 15G

RT:60.27 NL:

AA: 170344 2.37E4
TICF:+c
Full ms [
35.00-
650.00] MS
10%_70g_C
HCI2

2
g

@
T T

@

0 RT: 36.06 RT: 45.82
:14.03 RT:2910  AA: 13282 AA: 6579
AA: 4426 AA: 5865
23.58 o,

51.03

S
o

Relative Abundance

[N
(=]

I O 1 O

o

H L L L L L o o e
15 20 25 30 35 40 45 50 55 60
Time (min)

{ a ¢
i a1 TasinInsunsuvesmanesii 1 mnnsenuuYMINARBILIIM AL AR

M3 A1 PSnuasinolunisnanesdi 1 7 RT faq vosmsafialdngua 70 g Taold

lanaeTsfimuiudniazmufigungdi 33°C

RT Auiidan %iui SN
14.03 4426 2.00 4.1
29.1 5865 2.65 4.19
36.06 13282 6.01 7.56
39.14 20653 9.34 2.69
45.82 6579 2.98 2.46

60.27 170344 77.03 10.75
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160 91.06
3
Z 80
o
S sl
< 61,05
o 40 i
£ 151.10
ok 227.01
e T Jl L 185.14 el 28293 32823 418.01 46215 52625 581.48

0 |‘|'|l||'y'vl“l"l‘|1")'1l|‘1l|||'[|1')]1xl|1|llr[1,||||x1||»11r[7||||||l|]

100 150 200 250 300 350 400 450 500 550 600 650
miz
31 a2 TasinInsunsueInmsnaaeedi 191 RT 14.03

o ' v 4 4

N RT 14.03 ﬂ'lﬂ'J"ﬂ'li]lﬂuﬁ'ﬁﬂ\?ﬁﬂ'lﬂu

RT #14.03 ashny 1) 1-Benzoyl-2-phenyl-3-(4-chlorophenyl)-cyclopropane

2) Ethyl-o-methoxy-i-methylbenzyl alcohol
3) Butane, 1-(benzyloxy)-2-[(benzyloxy)methyl]-4-chloro
3 133.10
=
3
S
o
<
2
2 16114 500 03
]
= , bt ol 20885 34500 403.09 490.35 584.54
B o A B B e A LA
50 100 150 200 250 300 3&0 400 450 500 550 600 650

m/z

31 a.3 TasinInsunsuainnsnaaoeil 1 1 RT 29.10

’ o
fIRT 29.10 mmmmﬂumsﬁam'lﬂu

RT‘ﬁ 29.10 miﬁwu 1) 3,4-Nonadien-6-yne, 5-ethyl-3-methyl
2) Butane, 1-(benzyloxy)-2-[(benzyloxy)methyl]-4-chloro
3) Cycloprople]indene-1a,2(1H)-dimethanol, 3a,4,5,6,6a,6b-hexahydro-5,
5,6b-trimethyl-, (1al,3all,6all,6bb)-(-)-

g duMsnaaesdu q Tauaawalumanuan 9
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- 149,08
2 o
S 8
o
S 60
o
<<
o 4
>
5 2 177.05
@ 121.12
o« B508 o1 l 2045 30083 500 40223 45522 55380 60557
!|1T7I|Irll|lvv![IWKY[IIIV|I|)|[| TT T T T[T T T T [T T T T[T T T T TTTT]
5 100 150 200 250 300 35 400 4% 500 550 600 680
mz
31 a4 Tasin Insunsuanmsmaaesii 19 RT 36.06
o ' o &
fRT 36.06 Mmanowdumsdsdeliil
RT 7136.06 @15NWY 1) 2-Phenyl-6-methyl-2-methoxy-1,3-dioxa-6-aza-2-silacyclooctane
y: y Y
2) Benzeneacetic acid, I-(aminocarbonyl)-i-ethyl
3) 4-Amino-2-(4'-cyanobutyl)-5,6-trimethylene-pyrimidine
it 183.18
8
§ |
S 60 ‘
o
2 | ‘
24 |
5 209 57.05 11512 |
% s t LA AZ2Y 30087 ssa7s 41897 ageas s4621 60880
T T I]K\.[V|VV|‘I|||\VVI|II|\[!I =T 17 TTT YT T
50 100 150 250 300 35 400 450 500 550 600 650

miz

31 a5 TasinInsunsuanmsmaassdi 1 1 RT 36.14

]
a

v
fIRT 36.14 manerwdudsasnelii

RT 71 36.14 anshiny 1) 2-Cyclohexene-6-carboxylic acid, 3-methyl-1-(5-ox0-3,4-
dihydro-2H-pyrrolyl)-, ethyl ester
2) Phenol, 4-(1-phenylethyl)-

3) 2,3-Dihydro-1,3-dimethyl(1H)cyclopenta[b]quinoxaline
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P 1900

8

g 8

o

S 6l

o

<

o 4

i

]

° 2

@ 4, B21012144 | 22898 20885 36007 42425 49210 539.79 615.99
LI LI S L e L . 35 L L . L L S B e e
5 100 150 200 250 300 350 400 450 500 550 600 650

| iz 4 4
71 a6 TnsinTnsunsuainmsnaassi 1 7 RT 45.82

. v
fiRT 45.82 manewdluaisaenelii
RT145.82 157Ny 1) 5-Hepten-3-yn-2-one, 6-methyl-5-(1-methylethyl)
2) Furo[3,2-b]pyridine, 2-methyl-, 4-oxide

3) Benzeneethanamine, §,3,4-trimethyl-

91.11

100

(3

2 8

o

S 60

Fel

S 40

2 250.12

© 207 6512 | 1514,

o Lo S0 1r3ae l 20996 355, 428.95 502.90 546.74 622.40
G![\!II[}VIV!VrYr]\vv\!l!l[|!l.!¥\l|yv!\|\v!]!l!|\l\\'\li'\;

5 100 150 200 250 300 35 400 450 500 550 600 650

miz

31 A7 TnsunInsunsuainnisnaaesh 1 7 RT 60.27

v v
fiRT 60.27 maerwiluaisasnelii

RT"?; 60.27 msﬁwn 1) 1,4-Ethano-5,8-methanonaphthalene, 1,2,3,4,5,8,9,9,10,10,11,11-
dodecafluoro-1,4,5,8-tetrahydro-6-methyl-, (11,48,544,841)-
2) 1,4-Ethanonaphthalene, 1,2,3,4,5,8,9,9,10,10-decafluoro-1,4-
dihydro-6-methyl

3) Benzenecarbothioamide, N-hydroxy-N-(phenylmethyl)-



MANUIN 3

PHnamsiaialannlinguanainmsnassswvaduaunis

M w1 PSunumsiadaldnn lnguanlumsnaaesii 1-5

ﬂ'li‘Vlﬂﬁﬂi‘?;

RT 3 4 5

%Area g %Area g %Area g %Area g %Area g
5.00 3032 023 876 009 1029 0.12
543 10.07  0.08
6.11
9.47
11.51 1.86  0.02 275 0.03
1402 200 004 737 007 646 004 675 007 406 0.05
17.35
29.10  2.65 0.05  3.85 0.04 533 004 519 005 327 0.04
31.80 242 0.02
36.06 6.01 0.12 1339 013 335 003 1560 0.16 1536 0.17
38.53
39.14 934 002 782 008 1122 0.09 737 007 13.19 0.5
4582 298  0.06 368 003 594  0.06
48.51 459  0.05
56.04
59.20 2877 028 2957 023 10.57  0.12
60.27 7703 1.59 3694 0.37 40.63 041 4326 0.50
#in - - - - - - - - -

A
ouq




msnd 9.2 Wmamsnadaldonn 1dnguanlunsnaassi 6-10

ﬂ'liVlﬂﬁfN'ﬁ

RT 6 7 8 9 10

%Area g %Area g %Area g  %Area g %Area g
5.00 378 004 2975 026 6627 0.66
543 1502 0.3
6.11 398  0.03
947 172 0.02
11.51
1402 396 009 330 004 911 008 951 009 078 0.1
17.35 576  0.05
29.10 237 006 1.65 002 576 005 775 007 035 0.004
3180 098 0.02
3606 797 020 553 006 733 0.06 175 0.02
38.53 3.62  0.03
39.14 672 0.16 1602 0.14
4582 213 005 566 005 558 0.5
48.51
56.04 58.40 0.66 88.86 1.15
5920 1624 038 953 0.1l
6027 59.63 141 1392 0.16 826  0.11
findun - - 217 002 - - 1089 012 - -

63



MmNt .3 PSnamshadaldnnlinguanlumnaassi 11-16

64

mMinaaosi]

RT 11 12 13 14 15 16

%Area g %Area g %Area g %Area g %Area g  %Area g
500 1451 038 4135 046 834 0.2
543 1485  0.16
6.11
9.47
11.51 078 001 126 002
1402 509 013 392 005 375 005 1319 0I5 410 006 409 0.2
17.35
2910 277 007 205 002 300 003 320 005 215 006
3180 193 005 150 002 126 0.02 135 0.04
3606 827 022 687 009 812 011 637 007 1535 022 705 021
38.53
39.14 1351 036 428 005 1546 022 2124 023 541 008 836 025
4582 307 008 )
48.51 287 004 276 0.04 305 004 070 002
48.72 138 0.04
56.04 4108 052 2577 036
5920 1862 049 1252 0.16 1059 0.15 1693 0.24
6027 3223 086 24.13 031 2837 0.40 4361 063 7491 222
fndu : - - 266 004 - - 001 - 001 -




MANUIN D

A5 INUNSUINATEI GC/MS AnNaveIriagazay

RT: 000-63.37

100, temuen 412 486E4
150 Ay 54 TF: MSET
i 6.8 1}79 0 29'94 3?.42 46
N
|00; lanae Tstimu Boi” 661E4

12
] 341 5147 9988 L TICF: Mg
5&: 506 686 1‘1.93 1139 §5‘65 LL; #“9 WL i

412 AL

|0(}: ndugaolerh | ifi
] ey TR IS
5(} SW 1631 327 3 14;49“; %dtshﬂahon
|0 whAaLedAN 60'74 N
Wbl gy g 4 ) s\ Btwa‘ac“e"é,e ,
i i mh
N
L 5% um ol
: Rl TCF: NS
\ 13 29 >3964 4543 | 6072hexane in_new h
wap W L ome

A T AT
)__,,».W e ETTRG | ¢ SUONG S

0 02 3 4 0 6

31U 0.1 TasinInsunsunavesdnhozareriindieg

i a s 3
Hanaie msm‘iuumia:awﬁmmmmﬂiwm’fwm%'m GC/MS azmu?ﬁummuaa

v Sy y v v ' ° a P
Uﬂl’]ﬂﬁ'ﬁ'ﬂ‘ﬂmﬂﬂ'ﬁ’dﬂﬂﬂ')ﬂlﬁﬂl“ﬁuﬁ&’ﬂmﬂ’)ﬂlﬁﬂl‘]ﬁuﬂﬂ‘uuﬂﬂ’llﬂi'IZ‘H



RT: 29.45 - 55.36
3847 NL:
13 3780 S A0S
b i TICF: MS
90 1%agarwoo
] d_cam
807
° 7°§ 31.44
S o0
= 3765
< 504 : 4374
PR 3920 4134
2 4] 3724
= o 3996
(4 ]
30
] 3491
20
3 330
103 3198
1 31201J
c|]|l\IlI]||||IIV|||Illllllll|!IF[I\!'IIV]TV\||III|'7
¥ % 3 2 4 4% 8 0 52 5
Time (min)

v i d v 1
Wi 2.2 TnsinInsunsuvenihifunguanvinmsnaudaeleri doyaningudianneny

66
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M3 0.1 walasnInunsuvesasadia 19.11 g MHemueaidludninzaw

RT  msiszney gesluana  %Area g

9.74  (5R,6S)-Thymidine glycol C,oH,(N,O, 1.97 0.3765
7-Hydroxy-3-(1,1-dimethylprop-2-enyl)coumarin C,H,,0,
1,6;3,4-Dianhydro-2-deoxy-d-lyxo-hexopyranose CH,;0,

36.41 4-Methylumbelliferyl laurate C,H, 0, 7.8 1.4906
Phthalic acid, ethyl hex-2-yn-4-yl ester C,H,;0,

Diethyl Phthalate C,H,0,

39.12  (5S,6R)-Thymidine glycol C,H,N,O, 6.34 12116

43.72 10,10-Dimethyl-2,6-dimethylenebicyclo[7.2.0]undecan-5-ol C,H,0 1.71 0.3268
2,4,6-Octatrien-1-ol, 3,7-dimethyl-(E,E)- C,H,0
7-Hydroxy-3-(1,1-dimethylprop-2-enyl)coumarin C,H,0,

45.12 Cyclohexanehexanoic acid,l-oxo-, methyl ester C;H,,0, 1425 2.7232
Norethindrone C,H,0,
Divinylmethyl(acetoxymethyl)silane C,H,0,S5i

46.19  t-Butyl-isopropyl-o-methoxybenzyl alcohol C,H,,0, 2.83 0.5408
1,2-Benzisothiazole-3-acetamide C,H,N,0S8
4-Methyl-2-tert-octylphenol ~ C,H,,0

48.87 5,8-Methano-1,7-dioxacyclopent[cd]azulene-2,6-dione, octahydro- C,H,, 04 3.76 0.7185

2a,9-dihydroxy-8b-methyl-9-(1-methylethyl)-, [2aR-(2a,4a,5,8

,8a,8b,9R*)]-
2,5-Octadiyne, 4,4-diethyl- C,H,
Benzene, (2-methoxy-2-propenyl)- C,H,,0
49.06 (5R,6S)-Thymidine glycol C,H,{N,O, 3.01 0.5752
49.77 Carbamodithioic acid, dibutyl-, ethyl ester C, H,NS, 2.84 0.5427
1,6;3,4-Dianhydro-2-deoxy-tI-d-lyxo-hexopyranose CH,0,
7-Hydroxy-3-(1,1-dimethylprop-2-enyl)coumarin C,H,0,
50.16 1H-1-Pyrindine-2,7-dione, 1-[2-(1,3-benzodioxol-5-yl)ethyl]-3,4,5,6 C,,H,,NO, 221 04223
-tetrahydro-

15-Oxatricyclo[9.3.2.1(4,8)]heptadec-11-en-16-one, 2-hydroxy-1,7,8 C,H,,0,
-trimethyl-H36317-methylene-, [IR-(1R* 2S* 4R*,7S* 8R*)]-

3-Cyclohexene-1-carboxaldehyde, 4-methyl- CH,,0

50.55 (5S,6R)-Thymidine glycol C,H,N.0 155 0.2962

107716 277
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5141  2,5-Octadiyne, 4,4-diethyl- C,H, 262 0.5007
3,4-Nonadien-6-yne, 5-ethyl-3-methyl- C,Hy,
Ethyl-o-methoxy-methylbenzyl alcohol C,H,0,

53.38 (5S,6R)-Thymidine glycol C,H,N,0, 1.55 0.2962

5514 (55,6R)-Thymidine glycol C,H,N,0, 242 04625
1,3-Methano-1H-indene, octahydro-2-(phenylthio)-, (1,2,3,3a,7a)- C,H,S
Norethindrone C,H,0,

56.86  (5S,6R)-Thymidine glycol C,H,:N,0, 1.86 0.3554
Norethindrone C,H,0,

57.01 (5S,6R)-Thymidine glycol C,,H,(N,0, 1.91  0.3650

57.54 (5S,6R)-Thymidine glycol C,,H,(N,0, 1.65 0.3153
1H-1-Pyrindine-2,7-dione, 1-[2-(1,3-benzodioxol-5-yl)ethyl}-3,4,5,6 C.H, ,NO,
-tetrahydro-

60.17 (5,6R)-Thymidine glycol C,H,N,0, 19.58 3.7417
Butane, 1-(benzyloxy)-2-[(benzyloxy)methyl]-4-chloro- C,H,,C0,

60.71 1,4-Ethanonaphthalene, l,2,3-,4,5,8,9,9,10,10-decaﬂuoro~l,4-dihydro C;;HFyp 18.46 3.5277
-6-methyl-
3-(4-Methoxyphenyl)-1-phenyl-1,4-pentadiene C,H, ;0
Butane, 1-(benzyloxy)-2-[(benzyloxy)methyl]-4-chloro- G, H;CO,

60.98 (5S,6R)-Thymidine glycol C,H,N,0, 1.70  0.3249
Silane, (1,1-dimethylethyl)(hexadecyloxy)dimethyl- C,,H,0Si

Butane, 1-(benzyloxy)-2-[(benzyloxy)methyl]-4-chloro-

C 1 9H23CIOZ
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9.74  (5S,6R)-Thymidine glycol C,H,N,0, 1.65 0.3795
1H-1-Pyrindine-2,7-dione, 1-[2-(1,3-benzodioxol-5-ylethyl]-3,4,56 ~ CH,NO,

-tetrahydro-

35.64 (5S,6R)-Thymidine glycol C,H,N,0, 230 0.529

364  4-Methylumbelliferyl laurate C,H,0, 12.13  2.7899
3-Amino-5-methoxy-indan-1-one C,H,NO,

Diethyl Phthalate C.H,,0,

39.09 8-(2-Aminophenylthio)guanosine-3',5'-cyclic monophosphate C,:H,,N,O,PS 9.60  2.208
Benzaldehyde, 4-hydroxy-3,5-dimethoxy- CH, 0,

39.63 (5S,6R)-Thymidine glycol C,H,(N,0, 1.69 0.3887
4-(2-Benzoylhydrazono)-2-dimethylamino-6,7-dihydrooxazolo[3,2- C,H,N.O,
a][1,3,5]triazine

43.68 3,6-Methano-8H-1,5,7-trioxacyclopenta[ijlcycloprop[a]azulene-4,8 C,;H,,0, 230 0.529
(3H)-dione,hexahydro-9-hydroxy-8b-methyl-9-(1-methylethyl)-,

[1aR-(1a,2a,3,6,6a,82S*,8b,9R*)]-
3,3a,4,5,6,7-Hexahydro-2-indenone dimethylhydrazone C, HN,
Butane, 1-(benzyloxy)-2-[(benzyloxy)methyl]-4-chloro- C,H,,C0,

4502 (58,6R)-Thymidine glycol C,H,N,0, 149 03427
Benzeneethanamine,3,4-trimethyl- C,H N

45.12  4H-1-Benzopyran-4-one, 6,7-dimethoxy-3-phenyl- C,H,0, 10.78  2.4794
Propylamine, N,N,2,2-tetramethyl-, N-oxide C,H,,NO
Butanamide, N-(aminocarbonyl)-2-ethyl- CH,\N,0,

46.18  5,10-Pentadecadiyn-1-ol C,H,0 3.51 0.8073
Benzene, 2-methoxy-4-methyl-1-(1-methylethyl)- C,H,0
5-(3-Methylbutyl)-2-pyridinecarboxylic acid C,H,\NO,

48.34  9,11-Octadecadiynoic acid, 8-oxo-, methyl ester C,H,0, 1.92 04416
1(2H)-Pyridinecarboxylic acid, 3,4-dihydro-5-(2-piperidinyl)-, C,H,,N,0,
phenylmethy] ester
1,3,4,6-Hexanetetrone, 1-(4-bromophenyl)-6-phenyl- C,H;Bro,

48.87 (5S,6R)-Thymidine glycol C,H,N,0, 4.54 1.0442
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49.07 (5S,6R)-Thymidine glycol C,H,(N,O, 3.68 0.8464
1H-3a,6-Methanoazulene-3-carboxylic acid, octahydro-7,7-dimethyl-  C,;H,,0,
8-methylene-, [3S-(3,3a,6,8a)]-
5,10-Pentadecadiyne, 1-chloro- C,;H,,C,

49.79 (5S,6R)-Thymidine glycol C,oH,(N,O, 3.49 0.8027
2-Cyclohexene-6-carboxylic acid, 3-methyl-1-(5-ox0-3,4-dihydro-2H  C, H, NO,
-pyrrolyl)-, ethyl ester
Benzeneethanamine, 1,3,4-trimethyl- C,HN

50.18 1-Oxaspiro[2.5]oct-5-ene, 8,8-dimethyl-4-methylene- C,H,0 338 0.7774
Benzeneacetic acid, i-(aminocarbonyl)-i-ethyl- C, H;NO,
1,6,7-Naphthalenetriol, 5,6,7,8-tetrahydro-, cis- C,H,,0,

51.42 Benzaldehyde, 3-ethyl- CH,0. 548 1.2604
Benzaldehyde, 4-(1-methylethyl)- C,H,,0
Benzene, (2-methoxy-2-propenyl)- C,H,,0

51.78  2-Cyclohexene-6-carboxylic acid, 3-methyl-1-(5-ox0-3,4-dihydro-2H  C,H, NO, 1.62 0.3726
-pyrrolyl)-, ethyl ester
Norethindrone C,oH,;0,
Octatriene, 1,3-trans-5-trans- CH,,

53.8  (5S,6R)-Thymidine glycol C,H,N,0, 1.44 03312
Norethindrone C,.H,;0,

55.36  (5S,6R)-Thymidine glycol C,H,N,O, 1.67 0.3841
Norethindrone C,0H,0,

60.72 8-AHA-CAMP C,H,N,0P 2574 5.9202
Benzenepropanoic acid, I-(aminooxy)- C,H, NO,
1,4-Ethanonaphthalene, 1,2,3,4,5,8,9,9,10,10-decafluoro-1,4-dihydro  C sHF o
-6-methyl-

61.97 (5S,6R)-Thymidine glycol C,H;N,O, 1.59  0.3657
1H-1-Pyrindine-2,7-dione, 1-[2-(1,3-benzodioxol-5-yl)ethyl]-3,4,5,6 C,,H,NO,
-tetrahydro-
2-Phenyl-4-ethoxycarbonyl-3H-imidazo[ 1,5-b]pyridazine-5,7-(6H)- C,;H;;N,O,

dione
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6.8 1,6;3,4-Dianhydro-2-deoxy-ti-d-lyxo-hexopyranose CH,;0, 1.86 0.0007
7-Hydroxy-3-(1,1-dimethylprop-2-enyl)coumarin C,H,0,
2,4,6-Octatrien-1-ol, 3,7-dimethyl-(E,E)- C,H,0

892  (5S,6R)-Thymidine glycol C,H,N,0, 2.14  0.0008

10.94  (5S,6R)-Thymidine glycol C,H,N,O, 2.59 0.0010

15.12  Carbamic acid, (trifluoromethyl)-, 1,1-dimethylethyl ester CH,F,NO, 2.28 0.0009
7-Hydroxy-3-(1,1-dimethylprop-2-enyl)coumarin C,H,0,

D-Mannopyranoside, methyl 3,6-anhydro- CH,,0,

33.23 (5S,6R)-Thymidine glycol C,H,N,O, 2.64 0.0010
N-Isopropyl-3-phenylpropanamide C,H,,NO

39.75 Benzeneacetic acid, (aminocarbonyl)-ethyl- C, H;NO, 1.81 0.0007
Norethindrone C,H,0,
2,6-Dimethylbenzaldehyde CH, 0

43.68 (5S,6R)-Thymidine glycol C,H,N,0, 1.78  0.0007
Norethindrone C,H,0,

44.5  3,8,11-Trioxatetracyclo[4.4.1.0(2,4).0(7,9)]undecane, (1,2,4,6,7,9)- CH,,0, 2.13  0.0008
Norethindrone C,0H,0,
1H,3H-Pyrano[3,4—c]pyran-5-carboxaldehyde, 4,4a,5,6-tetrahydro-6-  C, H,,0,
methyl-1-oxo-, [4as-(4a,51,611)]-

45.13  3-Hexanol, 3,4-diethyl-, C,H,,0 53.53  0.0201
Propylamine, N,N,2,2-tetramethyl-, N-oxide C,H,,NO
Isopropyl Myristate C,H,0,

46.19  Phenylglyoxylic acid CHO, 8.39 0.0031
Scytalone C,H,,0,

Ethaneperoxoic acid, 1-cyano-1-[2-(2-phenyl-1,3-dioxolan-2-yl) C,,H,,NO,
ethyl]pentyl ester

46.41 (5S,6R)-Thymidine glycol C,H,N,0, 1.84  0.0007
1H-1-Pyrindine-2,7-dione, 1-[2-(1,3-benzodioxol-5-yl)ethyl]-3,4,56 ~ CH,NO,

-tetrahydro-
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54.19  2-Cyclohexene-6-carboxylic acid, 3-methyl-1-(5-0x0-3,4-dihydro-2H  C, H, NO, 1.74  0.0007
-pyrrolyl)-, ethyl ester
(5S,6R)-Thymidine glycol C,,H,(N,O,

54.99  (5S,6R)-Thymidine glycol C,H,N,0, 2.32  0.0009
Benzamide, N-[2-[4-[[5-(3,3-dimethyloxiranyl)-4-hydroxy-3-methyl-  C,H, NO,
2-pentenyl]oxy]phenyl]ethyl]-
2-Phenyl-4-ethoxycarbonyl-3H-imidazo[ 1,5-b]pyridazine-5,7-(6H)- C,H;;N,0,
dione

55.34  5,10-Pentadecadiyn-1-ol C,H,0 2.07 0.0008
2,3-Dimethylamphetamine C,H,N
Benzeneethanamine,2,6-trimethyl-, (a)- C,H,N

55.53  1,3,3-Trimethyl-2-hydroxymethyl-3,3-dimethyl-4-(3-methylbut-2- C,H,O0 2.50 0.0009
enyl)-cyclohexene
2R-Acetoxymethyl-1,3,3-trimethyl-4t-(3-methyl-2-buten-1-yl)-1t- C,H,0,
cyclohexanol
(5S,6R)-Thymidine glycol C,,H(N,0,

55.64  1(2H)-Pyridinecarboxylic acid, 3,4-dihydro-5-(2-piperidinyl)-, CH, NO, 2.09 0.0008
phenylmethyl ester
Nitrous acid, 3-phenylpropyl ester C,H,0,
(1R,4R)-p-Mentha-2,8-diene, 1-hydroperoxide

55.72  (5S,6R)-Thymidine glycol C,H,(N,O, 1.83  0.0007

56.53  (5S,6R)-Thymidine glycol C,H N0, 2.41 0.0009
Benzeneethanamine, 3,4-trimethyl- C,H,N

61.98  (5R,6S)-Thymidine glycol C,H,N,0, 194 0.0007
3a,6-Epoxy-3aH-isoindole, 1,2,3,6,7,7a-hexahydro-6-methyl-2-
phenyl- CH,,NO
Norethindrone C,H,0,

62.05 (5S,6R)-Thymidine glycol C,H,N,0, 2.11 0.0008
Norethindrone C,,H,0,
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922  Azuleno[4,5-b]furan-2,8(3H,4H)-dione, 3a,5,6,6a,7,9b-hexahydro-6-  C,H,0, 1.65 0.1226
hydroxy-3,6,9-trimethyl-, [3S-(3,33,6,6a,9b)]- *
3-Phenyl-7-methyl-4,9-dioxo0-1,4,8,9-hydro-as-triazino(4,3-b)- C,,H;N,O,
triazpine-1,2,4
2-Phenyl-4-ethoxycarbonyl-3H-imidazo[ 1,5-blpyridazine-5,7-(6H)- ~ C H N0,
dione

29.47 Quercetin CH,0, 2.11  0.1568
3,4-Nonadien-6-yne, 5-ethyl-3-methyl- C,Hy,
Ethyl-o-methoxy-methylbenzyl alcohol C,H,0,

35.62 1-Formyl-2,2,6-trimethyl-3-cis-(3-methylbut-2-enyl)-5-cyclohexene CH,0 1.83  0.1360
1-Methylene-2b-hydroxymethyl-3,3-dimethyl-4b-(3-methylbut-2- C,H,0
enyl)-cyclohexane
7-Hydroxy-3-(1,1-dimethylprop-2-enyl)coumarin C,H,0,

36.41 Phthalic acid, ethyl 3,4-dimethylphenyl ester C,H,0, 9.05 0.6724
Phthalic acid, ethyl hex-2-yn-4-yl ester C,H,;0,
Diethyl Phthalate C,H,0,

39.09 2,4,6(1H,3H,5H)-Pyrimidinetrione, 1-methyl-5-(1-methylethyl)-5- C,H,N,0, 1.73  0.1285
(2-propenyl)-
Benzaldehyde, 4-hydroxy-3,5-dimethoxy- CH,0,

39.13  Spiro[3.4]octan-1-one, 5-methyl-, cis- C/H, 0 3.71  0.2757
Benzaldehyde, 4-hydroxy-3,5-dimethoxy CH,0,

45.12  Tetradecanoic acid, 10,13-dimethyl-, methyl ester CH,,0, 1097  0.8151
3-Hexanol, 3,4-diethyl-, C,,H,0
Dodecanoic acid, 10-methyl-, methyl ester C,H,0,

48.87 9,11-Octadecadiynoic acid, 8-oxo-, methyl ester C,,H,0, 225 0.1672
2H-Inden-2-one, 1,4,5,7a-tetrahydro-6,7-bis(hydroxymethyl)- C,H,0,
6-Methyl-4-indanol C,H,0

49.07  Perfluoro(4-methyl-2-oxabicyclo[3.3.0]octane CF, 0 224 0.1664
1,1,1,5,7,7,7-Heptamethyl-3,3-bis(trimethylsiloxy)tetrasiloxane C,;H,0,Sig

Pseudosmilagenin

C27HM03
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49.79  3-Hexyne, 2-methyl- CH, 2.81 0.2088
Cyclohexaneethanol, -methylene- CH,0
Cyclohexene, 1-methyl-4-(1,5,9-trimethyl-1,5,9-decatrienyl)- C,H;,

51.42 3,4-Nonadien-6-yne, 5-ethyl-3-methyl- C,H, 276  0.2051
2,3-Dimethylamphetamine C,H,N
2-Oxazolidinone, 4-hydroxy-3-phenyl-4-(2-phenylethyl)- C,H,,NO,

55.16 5,10-Pentadecadiyn-1-ol CH,0 1.92  0.1427
5,10-Pentadecadiyne, 1-chloro- C,H,,C,

Cyclobutaneacetonitrile, 1-methyl-2-(1-methylethylidene)- C, H N

55.99 (5S,6R)-Thymidine glycol C,H;N,O, 2.10  0.1560
Norethindrone C,H,0,
1,3-Dioxolo[4,5-b]acridin-10(5H)-one, 11-hydroxy-4-methoxy-5-methyl- C,(H;;NO

57.52  Spiro[3.4]octan-1-one, 5-methyl-, cis- CH, 0 275 0.2043
3,7-Dimethyl-(1,2,4)-triazolo(4,3-b)(1,2,4)-triazine CH,N
Cyclohexene, 1-methyl-4-(1,5,9-trimethyl-1,5,9-decatrienyl)- C,H,,

59.29 (13a8S,14S)-6,7-Dimethoxy-3,14-dihydroxyphenanthroindolizidine C,,H,NO, 338 0.2511
Methyl all-trans-5,6-erythro-5,6-dihydroxy-5,6-dihydroretinoate C,H,,0,
5'-O~(tert-butyldimethylsilyl)-thymidine C,H;N,0Si

59.34  1,2-Pentanediol, 5-(6-bromodecahydro-2-hydroxy-2,5,5a,8a- C,H;,BrO, 272 0.2021
tetramethyl-1-naphthalenyl)-3-methylene-, 1,2-diacetate )
Decahydro-4-(2-hydroxy-2-isopropyl)-4a,5-dimethyl-2,3:8,8a- C,H,,0,
bisepoxy-[2R-(1xi,2,3,4,4a,5,8,8a)]-1-naphthol
5'-O~(tert-butyldimethylsilyl)-thymidine C,(H,N,0,Si

60.19  Pyrazolidinetrione, phenyl-, 4-(phenylhydrazone) CH,,N,O, 1035 0.7690
Dibenzo(a,I)phenazine C,H\,N,
2,3-Dicyanodibenzo(f;h)quinoxaline CHN,

60.73  N-Desmethyltramadol C,;H,NO, 23.18 1.7223
Benzeneethanamine CH, N

61.07 (5R,6S)-Thymidine glycol C,H,N,0, 363 02697
Norethindrone C,0H,.0,

61.15 Spathulasin diacetate C,H,,0,, 8.86  0.6583
Norethindrone C,H,0,

1,6;3,4-Dianhydro-2-deoxy-d-lyxo-hexopyranose

CH,0,
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1731 5,7-Octadien-4-one, 2,6-dimethyl-, (Z)- C,H,O0 198 0.0158
1-Methylbicyclo[2.2.1]heptan-exo-2-ol CH, 0
3-Cyclopentene-1-acetaldehyde, 2,2,3-trimethyl- C,H,;.0

18.83  O-Trifluoroacetyl-menthol C,H,;F,0, 1.27  0.0102
Cyclohexene, 4-methyl-1-(1-methylethyl)- C,oHyg
Cyclohexanol, 5-methyl-2-(1-methylethyl)-, [IR-(1,2,5)]- C,H,0

23.91 Cinnamaldehyde, (E)- C,H,0 296 0.0237
2-Propenal, 3-phenyl- C,H,0
Cinnamaldehyde, (E)- CH,0

33.63  Benzeneacetic acid, methoxy-, methyl ester, ()- C,H,,0, 1.31 0.0105
Benzeneacetic acid, methoxy-, (S)- CH,0,
Cyclohexene, 3-methyl-6-(1-methylethylidene)- C,oHyg

36.38  Phthalic acid, cyclobutyl ethyl ester C,H,0, 17.31 0.1385
Phthalic acid, ethyl hex-2-yn-4-yl ester C,H,;0,
Diethy] Phthalate C,H,0,

39.63  Santalol C,H,0 7.05 0.0564

40.70  Isopropyl-O-methoxy-I-methylbenzyl alcohol C,,H,;0, 1.40 0.0112
Ethyl-o-methoxy-methylbenzy! alcohol C,H,,0,
Heptadecane CiHyg

41.15 Tricyclo[3.2.1.0(2,4)]octan-8-one, 3,3-dimethyl-, (1,2,4,5)- C,H,0 3.33 ° 0.0266
1,4-Cyclohexadiene, 1-methyl- CH,,
1,3-Cyclopentadiene, 1,2-dimethyl- CH,,

45.00  2,6,10-Dodecatrien-1-ol, 3,7,11-trimethyl-9-(phenylsulfonyl)-, (E,E)-  C, H;,0;S 1.70  0.0136
7-Ethyl-8-hydroxy-2,6-dimethylbicyclo[4.4.0]dec-1-ene CH, 0

4544  2-Methoxy-5-hydroxy-6-triphenylmethoxymethyl- C,H,0, 3.47
oxacyclohexane 0.0278
Methyl-2,3-dideoxy-2-C-methyl-6-O-triphenylmethyl-d-threo- C,,H,;0,
hexopyranoside-4-ulose
Benzoic acid, 4-(4-butylcyclohexyl)-, 2,3-dicyano-4- C,,H,N,0O,
ethoxyphenyl ester

48.87  Benzeneethanamine, 3-amino-N-methyl-N-(2-phenylethyl)-  CH,N, 202 0.0162

6-Methyl-4-indanol

CIOHIZO
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49.31 Mebeverine C,H,\NO, 1.63 0.0130
Phenylglyoxylic acid CHO,

Scytalone C,H,,0,

49.78  Dimethyl 2-carbethoxy-cyclopropane-1,1-dicarboxylate C,H,,0¢ 17.89 0.1431
(25,45)-2,4-Dimethylheptanedioic acid dimethy] ester C,H,0,
Triisopropylsilyloxycyclobutane C,,H,,0Si

5140  2,5-Pyridinedicarboxylic acid, 1-cyclopropyl-1,4-dihydro-3-  C, H, NO, 2.55
methyl-4-oxo- 0.0204
2,5-Octadiyne, 4,4-diethyl- C,HI,
3-Phenylpropionic acid, 4-cyanopheny! ester CHI1,NO,

54.88  5,10-Pentadecadienoic acid, (E,E)- C;H,0, 3.90 0.0312
3-Hexyne, 2-methyl- CH,
6,11-Eicosadienoic acid, methy] ester C,H;;0,

55.18 1-Hexyl-2-nitrocyclohexane C,,H,;NO, 11.19  0.0895
1-Hexyl-1-nitrocyclohexane C,H,;NO,
(4S,4aR,5R,8aS)-4-isopropyl-4a,5- C,H,.0
dimethyldecahydronaphthalen-1-one

55.28 1-Hexyl-1-nitrocyclohexane C,,H,,NO, 3.21 0.0257
(18,158)-Bicyclo[13.1.0]Jhexadecan-2-one C,H,,0
7-Hexadecenal, (Z)- C,H,;,0

5571 Morphine C,,H,\NO, 1.88  0.0150
1-Tripropylsilyloxynonane C ¢H,0Si
1-Triisopropylsilyloxynonane CH,0Si

55.92  2-Isopropyl-5-methylcyclohexyl 3-(1-(4-chlorophenyl)-3- C,H,,CO, 5.50
oxobutyl) 0.0440
-coumarin-4-yl carbonate CH,,0,
3-Methyl-4-(methoxycarbonyl)hexa-2,4-dienoic acid
1-Hexyl-1-nitrocyclohexane C,H,,NO,

60.72 1,4-Ethanonaphthalene, 1,2,3,4,5,8,9,9,10,10-decafluoro-1,4- C,,H/F 8.43 0.0674
dihydro-6-methyl-

Naphthalene, 1,2,3,4,5,8-hexafluoro-6-methyl- C,HF,

Benzyl alcohol, 3-benzyloxy-2-fluoro-

C,H,FO,

147713
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gaslnssadnvesmshaialdnnmsdnnzvdunies GOMS

Y 4 v uy D)
2.1 gaslnssadwvesmsiiaialdonlinguan

5T- 9
cl
cl
C\)vzl cl |
[~}
" 554 ) 2047 T T T T T s T
121 131 141 151 161 m 181 191
(wiley) 1-Propene, 12 3-trichloro- (wiley) Propane, 1,12 3Hetrachloro- (CAS
(E) 1,2,3-trichloro-1-Propene 1,1,2,3-Tetrachloropropane
9t
ci
cl 5
c\)\/u C/S/\u
(1]
T T T T T T > “ T T T T T T T T T »
2 2 42 52 62 72 91 92 93 94 95 %8 97 88 99 100 101
(wiley) 1-Propene, 1,2 3-trichioro- (wiley) 1-Propene, 1,1,2,3tetrachloro-
(Z) 1,2,3-trichloro-1-Propene 1,1,2,3-Tetrachloro-1-propene

7
\/\/\/\/\/\/\/\'(OY
! = OY\/\/\/\/\/\/\/
OH
256
|,
G (AR WM e s s MR s A ML s M DT B rR e e T
108 116 126 136 146 156 166 176 186 196 208 216 226 236 246 256 266 77 97 M7 137 157 177 197 217 237 251
(wiley) Hexadecanoic acid, 1-methylethyl ester (CAS (wiley) Hexadecanoic acid (CAS

Hexadecanoic acid, methyl ester n-Hexadecoic acid
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7
/o 74
(o]
AL :
Lian: T T T T T T T T ) 254+ T T T T T T T T T T —V
104 108 112 118 120 124 18 1R 1% 140 M1 131 141 151 161 171 181 191 201 21 21
(wiley) 8,11-Octadecadienoic acid, methyl ester (CA§ (wiley) 9-Octadecenoic acid (2-, methyl eser (CAS
8,11-Octadecadienoic acid, methyl ester 9-Octadecenoic acid (Z)-, methyl ester
87
0
/\/\/\/\/\/\/\/\/Lo/
8- ) 72 »
T 7T 77T 7711 e
87 8 89 90 9 92 93 M4 %5 9% 97 9% 9 100 101 271 281 291 301 31 321 3B M 3/ W1 3N
(wiley) Octadecanoic acid, methyl eder (CAS (wiley) Sigmast-4-en-3-one (CA§
Octadecanoic acid, methyl ester 1-Heptatriacotanol
o
5
1 s N
\p T T T T T G0 P AR ARt hana s sanSs RaRSS ReRSA RS L nasEs naReL partsy
2 37 4 57 67 id 89 99 109 119 129 139 149 15 160 179 189
(wiley) 4H-1-Benzopyran-4-one, 2-methyl (CA9 (wiley) Nitrazepam

Methylchromone Benzalin
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auinvesnazay

M3197 ¥.1 quiiAvesdviazais [12]

- sHafmhazae
auy v
‘1ﬂﬂﬁﬂii ﬁmu omuea ofiaueBinn 1INIFU m
gas Tuaga CH,C, CHO CH,0, C.H, HO
waluwaga 84.92 46.07 88.10 86.18  18.06
yafen (°C) 39.8 78.5 77.05 68.8 100
AU U(g/mL) 13157 0.789 0.898 0.655 1
anmin 3.1 43 44 - 10
1o TwaTuud 1.60 1.69 1.78 . 1.85
-95 0

ANaUMaI(°C) -96.7 -114 -83.75
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anuhaziiuuuue

m319d #.1 anuieziiunuuien a=0.1 (Fy,)

1 39.86 | 49.50 53.59 55.83 57.24 582 5891 59.44 59.86

2 8.53 9.00 9.16 9.24 9.29 9.33 9.35 9.37 9.38

3 5.54 5.46 5.39 5.34 5.31 5.28 527 9.25 5.24

4 4.54 4.32 4.19 4.11 4.05 4.01 3.98 3.95 3.94

5 4.06 3.78 3.62 3.52 345 3.40 3.37 3.34 3.32

6 3.78 3.46 3.29 3.18 3.1 3.05 3.01 2.98 2.96

7 3.59 3.26 _3.07 2.96 2.88 2.83 2.78 2.75 2.72

8 3.46 3.11 2.92 2.81 273 2.67 2.62 2.59 2.56

9 3.36 3.01 2.81 2.69 2.61 2.55 2.51 2.47 2.44

10 3.29 2.92 2.73 2.61 2.52 2.46 241 2.38 2.35

11 3.23 2.86 2.66 2.54 245 2.39 2.34 2.30 2.27

12 3.18 2.81 2.61 2.48 2139, 2.23 2.28 224 2.21

UMy O, = degree of freedom of variable

U, = degree of freedom of error
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6.2 Winhlasamsite : velasamsisn

i Yelnsani3se unaanu Toudszana
1 msfanszadu linnlouenin 1nSesanITomanans 2547
ABUAN
o o .
2 msafamsiuiunnuaaTzial wlsznaraszTond 2548
3 aszondulissnnTaqmasldmumsinuas wlssinamaysyTond 2548
4 MIHAANTZORINZTINNGITUNA anlsznaradszToni 2548
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i msaiminiuneuszimonnlinguan WwlssnausuAY 2550
’
8 mswanmskamieyng wilsznasEuAy 2551
9 mynanIsmseunSuiiiou awlszanamailse Ton? 2551
5
10 msafainiunndassuadu (Hibiscus wlssnuEuAy 2552

abelmoschus Linn‘)

L3 o a

63 midoiviuaionds : YowaanAse It msimouns nazunaIny

@9nnnd1 1 5e9)

nuiing Auiviumes, m3m Suzdvg, qimi yaywazisna nauyg. “ms
wannnszandulinnlowznior oimthinsems) Idsumumivayuaisonnniei
giinnnanaeudis Usz$ithuilssinm 2547.

Unuiing Auivfiunes. “msasamsiviunnmidaazanr G iassms)
TS umumivenyuan3ivnnaulsznunadsz Toni 3 2548,

Unuiing Auiviiumes, gimi yayite, e Suzdvg uaz 151050f suzqa
§aassl. “msndanszaamzdninsssuna (fmthlasans) TR uquaiuenuauis
nnwdszinawadse Tond 1 2548,

qiml yayite uaznuding duiufiumen. “msafamsvengninanen

NOIUF” (F320330) 15 unuaiveyuaniionnwdszinunaysy Temi 7 2548,
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Unuitng Ausiuiumes, gimi ygyite, wiSa Suzdng, 251050l suzqasasse,
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(i asams) T8suuaniveyuaiifonnanlszanauduau 3 2548,
a ¢ Y o a a _a v & & a a a ¢ o &
nuiing Auiuiunes, Tasur FTuaw, gimi yayils, nSan Juzdvg, Trodud
lyvvz nazdunudl Seazsunmuun. “aszonsdulisrsrunnioqmas ldmmsinuas”
oimfhTasams) Tasuuaivayuanuisonnalssinuralss Tomi 1 2548,
a a a J a J Y o a a b 4 $3 Y,
W3en SuzAng uazalyuiing Auivuiiunes. “mswaanszarsdulfioineyly il
@3w330) Tasuuaivayuanisvnnsdszinuwnalse Tomi 1 2549.
a o a A el TR i o g
Unuiing duiuiumes uazusa Suzdng. “afamssongnininihmzainles
fumsveulasenlsaingatiwia” (imihlassms) 1dsumumivayuauisonn
wlsznauruau 1 2549.

International Journal
Tonthubthimthong, P., Chuaprasert, S., Douglas, P. and Luewisuttichat, W., Wittaya
Teppaitoon and La-eid Pengsopa. 2004. “Nimbin Extraction from Neem Seeds using
Supercritical CO, and a Supercritical CO, -Methanol Mixture” Journal of Supercritical fluids.
30: 287-301. (§330) ‘
Tonthubthimthong,'P., Chuaprasert, S., Douglas, P. and Luewisuttichat, W. 2001.
“Supercritical CO, Extraction of Nimbin from Neem Seeds-an Experimental Study” Journal of

Food Engineering. 47: 289-293. (§330)

International & Regional Conference

Tonthubthimthong, P., Ajchariyapagorn, A., Douglas, S., Douglas, P. L. and
Pongamphai, S. 2005. “Simulation of Nimbin Extraction by Using Aspen Plus” the 88"
Canadian Chemistry Conference and Exhibition. May 28-June 1. Saskatoon Centennial
Convention Centre Saskatoon Saskatchewan Canada. (93’5' WI%Y)

Tonthubthimthong, P., Chinadit, M., Boonpung, S., Supanya, C., Tanuwong, S. and
Tanakulrungsank, W. 2005. “Cultivate Flowerpot Production from Agricultural Waste Materials”,
The 3rd EMSES International Symposium Eco-Energy and Material Science and

Engineering Sympesium. April 6-9. Lotus Hotel Pang Suan Kaew Chiangmai Thailand. (g’ﬁﬁu)
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Tonthubthimthong, P., Chuaprasert, S., Douglas, P., Luewisuttichat, W., Teppaitoon,
W. and Pengsopa, L. 2002. “Nimbin Extraction from Neem Seed using Supercritical CO, and a
Supercritical CO, — Methanol Mixture” International Conference on Innovations in Food
Processing Technology and Engineering. December 11 — 13. AIT Thailand. (73350)

Tonthubthimthong, P., Chuaprasert, S., Douglas, P., Luewisuttichat, W., Teppaitoon
W. and Pengsopa, L. 2001. “Effect of Particle Size, Methanol:CO, Ratio and Temperature on
Nimbin Extraction from Neem Seeds using Supercritical CO,” Canadian Society for Chemical
Engineering 2001 Conference. October 17. Halifax Nova Scotia Canada. (I;’J:’T’linfﬂ)

Tonthubthimthong, P., Chuaprasert, S. and Luewisuttichat, W. 1999. “Extraction of
Medicinal Substances from Neem Seeds using Supercritical Fluid Extraction-A Preliminary
Study” Ragional Symposium on Chemical Engineering 1999. November 22-24. B.P. Smilar

Beach Hotel Songkla Thailand. (§330)

Local Conference
a ¢ ¥ o a v 2 o Y
Unuiing Auiufiunes, 2551, “msadminiuneuszivonnldnguui”
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qmAN — 2 wASMoU 2550, a1 oM ANS MBI sUMAIMoUNEIRzNza Ing 1wmnve Sunedaiiy
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-~ 9 Q’ =) = a v a a a

) wdinedadan, qrad NFnyas, Unuiing Aufuiiunes uazanie Juz
a o < 'a a
fAug. 2550. “msanamseengnimanmniimzaw Tisdwmsvoulaven ladingaiate”
mstlsegadnims a3ai 45 a Inndunuasmans. 30 unsIAN - 2 QUARUS,
winndunyasmaas Imouvasiavy, (§35v)

a J Y o a a a a ¢ o ¢ & o

Ununing Awiufiumes, nsm Juzavg, qiml yais, 2510500 suzqa
o d a o J a J = v a k4 v o - Y
Sessn, Sl niind uazqu1ad ldine. 2548 “miswdaanszansdulfininYaqmaslima
npas” msdszgudinnnmadnims aodumaluladsivuena a3ah 21. 28-30 Hunw.

TswsuiBvs Inmigd Suneidios SandaFualni. (§35)
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Boonamnuayvitaya V., Chaiya C. and Jarudilokkul S., Removal of heavy metals by

adsorbent prepared from pyrolyzed cofee residues and clay, Separation and Purification

Technology, 35, 11-22.

Boonamnuayvitaya V., Chaiya C. and Tanthapanichakoon W., The preparation and
characterization of activated carbon from coffee residue, Journal of Chemical Engineering of

Japan, 37, 1504-1512.

8. msdszpivims
The Adsorption of Heavy Metal Ions with Adsorbent Comprised of Coffee Residue,

Proceedings of the 1st Asian Particle Technology Symposium, Bangkok, Thailand, 66.

Adsorption of Toluene Vapor under Humid Condition by Activated Carbon Produced
from Coffee Residue, Proceedings of the 2nd Regional Conference on Energy Technology
Towards a Clean Environment, Phuket, Thailand, 2 : 1079-1085.
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Adsorption of Toluene Vapor under Humid Condition by Activated Carbon produced
from Coffee Residue, proceedings of the Regional Conference on Advances in Petrochemicals

and Polymers in the New Millennium, 22-25 July 2003, Le royal meridian hotel, Bangkok.

Production and Characterization of Activated Carbon from Coffee Bean Residuals,
Proceedings of the Materials Development and Particle Technology (MaDPart2003), The Center
of the Excellence in Particle Technology, 14 Oct 2003, Mandarin hotel, Bangkok.

Preparation of Activated Carbon from Coffee Residue : Characterization and Toluene
Vapor Adsorption under Humidity, Proceedings of the 2™ Asian Particle Technology Symposium,
Department of Chemical & Process Engineering, Universiti Kebangsaan, 16-19 Dec 2003,

Penang, Malaysia.

Production and Characterization of Activated Carbon from Coffee Bean Residuals,
Proceedings of the Materials Development and Particle Technology (MaDPart2003), The Center
of the Excellence in Particle Technology, Mandarin hotel, Bangkok, Thailand, 2004

Synthesis of Silica Fiber with Sol-Gel Method by Electro-Spinning Technique,
Proceedings of the 55th Canadian Chemical Engineering Conference, Metro Toronto Convention

Centre, Ontario, Canada, 2005
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ozgiindmsudunsiziarsilsznouToiau (Synthesis of metal oxide catalysts by sol-gel
method coated on alumina membrane for olefin synthesis) JUUszNIU-qUNALS eToni T n.
2548
nizmumswﬁﬁ'laTmmutﬁa“li’r"'luwaa’ﬁ";alwﬁw1nﬂﬁﬁ?mnmmnﬁwmﬁyﬂﬂu
dusalfnsomuyiduas 185 uqumivayuauisonnduailszinu-aunduau szl
W.7.2550
msvimumaiamsesoudns sl fisomanas Taunuaivayuauidvnniu
Alszanu-suunuau szl we2ssi
N5NTHITIA (International journal)
C. Sookman and P. Kongkachuiychay, “Effect of Base Type on Properties of NiO
Synthesized by Sol-Gel Method”, Adv. In Tech. of Mat. And Mat. Proc. J., 8[1] (2006) 73-76.
Samart C., P. Sritongkittikul, and C. Sookman (2008) HETEROGENEOUS
CATALYSIS OF TRANSESTERIFICATION OF SOYBEAN OIL USING KI /MESOPOROUS
SILICA. Fuel Processing Technology (In pressed)
Nnsasiulszma (Local journal)
Samart C., W. Srichaisiriwech, and C. Sookman (2008) Nanoporous silica and its
application in drug delivery. Chaing Mai University Journal of Natural Science 7 (1): 191-196

mse‘r’uumizﬁ’ugﬁmmmzmmmﬁ (International&region conference)
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The Influence of Base Type on the Characterization of a Nickel Oxide Catalyst
Formed by a Sol-Gel Technique, Proceedings of the International Conference on Recent
Advances in mechanical & Materials Engineering, 30-31 May 2005, Malaysia.

The Effect of Calcined Temperature on the Property of Nickel Oxide Catalyst
Synthesized by Sol-Gel Method, Proceeding of the 3" EMSES International Symposium on Eco-
Energy and Material Science and Engineering, 6-9 April 2005, Chiang-Mai.

Non-Hydrothermal Synthesis Mesoporous Silica from Rice Husk Ash, International
conference on recent Advances in Mechanical & Material Engineering, 30-31 May 2005,
Kualalumpur, Malaysia.

Synthesis of Mesoporous Silica from Rice Husk Ask, 3" International Conference on
Materials for Advance Technology, 3-8 July 2005, Singapore.

Synthesis of Nanoporous Silica from Natural Resources, The 3 Workshop on
Regional Network Formation for Enhancing Research and Education, 7-10 August 2005, Penang,
Malaysia.

Samart C., W. Srichaisirivech and C. Sookman (2007) Nanoporous Silica and Its
Application in Drug Delivery. The 1" Thailand nanotechnology conference. 14-16 August,

Chiang Mai, Thailand.

Sookman C. and Samart C.(2007) Increasing Surface Area of Synthesized Titania
Particle Using CMC. German-Thai Symposium on Nanoscience and Nanotechnology. 27-28
September, Chonburi, Thailand.

Samart C.and C. Sookman (2008) Enhanced Surface Area of Titanium Dioxide
Nanoparticle by Carboxy Methyl Cellulose. The 2 Progress in Advanced Materials: Micro/Nano
Materials and Applications 16-18 January, Konkhean, Thailand

Samart C.and C. Sookman (2008) Catalytic activity of modified titanium dioxide in
water splitting reaction. The 8th International Symposium on“Global Renaissance by Green
Energy Revolution” 22-23 Jan, Nagaoka, Japan

Sritongkittikul P., C. Samart and C. Sookman (2008) Heterogeneous catalysis of
transesterification of soybean oil by KI supported on mesoporous silica. The 8th International

Symposium on*“Global Renaissance by Green Energy Revolution” 22-23 Jan, Nagaoka, Japan
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Samart C. and C. Sokman (2008) Synthesis of mesoporous silica for control releasing
application. Pure and Applied Chemistry International Conference (PACCON2008) 30 Jan-1Feb,
Bangkok, Thailand

Samart C. and C. Sokman (2008) Effect of silica sources in nanoporous silica
synthesis on releasing behavior of indigo carmine. The 2™ Thailand Nanotechnology Conference
2008 13-15 Aug, Phuket, Thailand

msf'fuumszﬁuﬂméu (Local Conference)
msfnnanmsfimmnzanlumswinlnfazszumi. 2548 310UNS
Uszgudunumiainms aoniuma Tulatssuena adaft 21, szmdredudl 28-30 Ty
2548 o TsausuFeelmigd sunerles SandaGoalni suszinanlszdidl 2547 aondiu
maluTladsrvuena

Nmmqmngﬂﬁiaﬂﬁﬁ?mmsazxﬁmfnﬁué’mﬂﬁannﬂu"luﬂqﬁa'lwimﬂuuuvia
o, 2547 Swnumstszgudunnmanmsaaniuma Tuladsisuena adat 20,
SEMINTUR 11413 quaniud 2547 w TsauswouSunsaqu dunailes Sanadinglan
wilszanmlsesil 2546 aaniuma TuTadsvuena

naumqmngﬁn’ﬂﬂﬁﬁ?mmsﬂznﬁufwnﬁué’umﬂﬁan'hﬂuvlqﬁﬂ'lwfmﬂuuuvio
avetu. 2546 swnuMsYszguduunmaImnmsaaniuma Tulatsuena aded 19. o
guinasaoniumaluladsivuena nasmn SwmSelyusiil swdszinusedid) 2545
amtiuma Tulatswuena

Modification of Crude Palm Oil Diesel Engine Fuel, 29" Congress on Science and
Technology of Thailand, 2546, Thailand.

sn’:’aﬁmv‘ls’l’%’u (Received award)

Award for Excellent Poster Presentation at The 3" workshop on Regional Network
Formation for Enhancing Research and Education Penang, Malaysia

The 3" award for poster competition in The 1" Thailand nanotechnology conference

2007. 14-16 August, Chiang Mai, Thailand.
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