
-


<f • 

1r'\1~fl111,u£nll'iel~ tn1elel flt)'Y1 E'YI1~~1fll'VHl1fll1'~l-n 'W1''YImVlel fl11 vt~?lrW1 

Preliminary Research Project on Bioactive Compounds from Thai medicinal 


Plants for the Development of Sustainable Food Industries 




1 

.., 
"lltJ~ llHl 'UmnJ'Y"H,U 

~ 


1fl "l~ fl1 "l-tT~1~~tJflWrl lHU"1 ~tJllI~~ fl1'\.! ~1'\.l11'l11~iiftfltJm'W~~ 


lI~'I.J1.h~tJlru 2553 

(il11HD-3fHlll) 	 Preliminary Research Project on Bioactive compounds from Thai medicinal plants for the 

development of sustainable food industries 

600,000.00 UTYI 

http:600,000.00


2 

~6IfI'j-:lf)l'ji~£J 


(illlll'Y1£J) 1m.:Jfm i~{J'\.hi il.:J ff1) ilil flt}'I'lil'l1.:J~lmYi III fl ffl{U 1 Yi'j 1 'I'l1J!~il fll'j ~(1lJ'U lQ" ffll1m:i lJill"m~ 


(illllltl-:lfl(jll) 	 Preliminary Research Project on Bioactive compounds from Thai medicinal plants for the 

development of sustainable food industries 

4' Q.I oQ oQ 	 4' iI I 4' Q.I ... .0:;1 

:iil.:Jfflffml1l1:itJ ~Hl''U'' 'I'lYitJl;JfI f;l'lfltJff1ffml1l1:itJ m.l'l(1lJml fflff~ 

~'lilvfflffml1l1:i6 m.m'lfl iJllYi:iff~ffl(;1 

I. l\11Qlh::ff-:l~"'il-:llm-:lfll'j 

I. 	 Iffl::111ffl:iililflt}'I'li5u ~.:Jlil'U 1"l111U(;1vhfl~ lf191L~ff1l1flffl:i ffnmr,.lJil.:Jff~'U1l'l:i Lff~lJill111:i~ijff:i :il'lflW 

1'Um:i i'mn1:ifllU11111'ULm::ffmnffml::~mlJ1:: fflJ 1'U m:i LWflffl:i ililflt}'I'lil ~tJm:i Hll'l~LlJil~ flL:i9l'U 

2 . 	 Lffl::mffl:i ffn~ff~'U 1m~ijt}'I'li5u~.:JLil'U l"l111il:: I"llVi(;11 f1~'UlilffL'l'lill:iml(;1::/l1~ilihVi~ (;11f1~'ULilm'l'lil 
L:i mWflffl:i ililflt}'I'l il'l1.:J~lml'l U(;1::~(1lJ'Ul~UII UUffl:i ffn~U(;1::ll1q il ffl:iU~"!'I'l i1l1flff~'U1Yi:i 

3, 	 Iffl::111ffl:i ilil flt}'I'l i1l1fl ff~'U1l'l:i1~tJ~~mlJt}'I'li5u ~-:lii'im:iri;J1:Yi\!i\!ltu~il.:J 1If1(;1LCiitJlJ 1l1m::UU'I'l~ffilU 
1'UVff,J (yeast-based assay) U(;1::ffmJ1fl(;1 1flm:iilil flt}'I'llr1 'U:i::fi'u llJl(;1Q~~il.:Jffl:iU~t1'1'liuwru~~ij~il 

ii'i m:i ri .:Jffi\!i\!lW ~il.:JUf1~LCiitJlJ1'U L"lImlVfffl 

2. 'jltm::16tJYl"'il-:l~'H\-:ll'Ui~tJ 

I flHfl1'jUiltJ~ 1 fl1'jw~'Ulifi fmffllYlffl'j6ilfl(jY1iY11-:1';1 fllVHllflffJ;!'U'vn IYltJHIV.iiIJJil1fl1'j~'U 
1l'liillJil~flI:i9l'U (polymeric resin) 1:Y;Jlml::'I11l1flui)n~tJl cross-linked polymerization ~il;J styrene 

monomer ij~ill'l1.:Jm:iftll'li'U Diaion, Dowex 11(;1:: Amberlite ll'l~llJil~flI:icJ!'U\lflHltJ'Ul'rlfffl.:J~ "hl1i'uflmwfl 

ffU ~'U'I'l~ 6~ij~lililfl1l1fl:i ::UU~ijJlltJ'Uil.:JtlU:i:: flilUl1 ~fl 1fI tJffU ~fi'il.:J flU LW flll:: \l fl~ f1ciuu'Ulf'Uih :i9l'U 

1'U~tu::ffl:i~~::(;11VJ1M~flilIW JWll(;1 Lfl~illLi ll::\lfl'lf::ililfllJ1YifillJnuJll1~::ffllJ1:im~Uffl:i~fi'il.:Jm:iLWfl 
lf1tJm:i'lf::ftlVUMil!l6tllYi~LlJil~ flI:i 91'UI;JfllJl 1UHm:i~ilflffLfI~il.:J~lJ L'li'U LijV{ Jl~(;1 1U' l1qillLU'm::vt.:Jm:i~~f1 
vlui):b'U:: ~lVfflJ,r~~1 f1~L~'U1'U m:i LWfl ffl:i il il fl1l1fl:i ::lJlJ ~iiJ1L tJ'U il;JtlU:i:: flilUl1 ~fl (;1 f1~'U"il'U flWv'l1 1 11 

http:i~{J'\.hi
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lJ~"l''Vli~1Vl'VlflufrVl1.:J 1mlJ11~mlVlll"t "flf)1) 1i'~1111"tmtJ~h.l'Vl%1'U~'U~WtH11) partition 1'U.:Jl'Ul~tJiffffnll 
f)1) 1 i'1l'i~ llHl~fm9i'U 1'U rnnYr1fllWfHYlH)(Jfit]'Vl iff1tlOj1Jl.:J'lfUfl~lfH~fl.:J1 II"t1lJlJt~lJ l'ilJ ':hfin1i' Diaion 

HP20 ~1lJr1lJf)1Hrr1flJ11tJ~1111"t mtJ 85: 15 MeOH:Hp 1'11'vm1ff1'U sesaminol triglucoside : sesaminol 

I Q.I 4 I Q.I jJ .cu:t~ .J "I".c:I 0 Q)..:9 Q,; 

diglucoside l'VllfilJ 22: I '1I.:J~.:Jm1f)1)~fiflfl1tJ11i'Vl Moazzami ll"tflWt '1I.:J lflll'itJ.:J 17: I (l'1l1)lJf)1)fffi1:J1f)1)(l'fifl 

aegelinoside A lmt aegelinoside B ~.:JI1J'U~l)(J(Jfit]'Vli~lfi1lJlJt',llJ l'ilJ':h XAD-16 lU'U ll'i~llJ(J~m)9i~ll11J1t(l'lJ 
.e: d .0::1 .d 
'Vl"l'fll'U(J.:J~lfilJ adsorption capacity, desorption capacity ll"t Desorplio ratio ~.:J'Vl"l'fl 

fiWiYn~lI[Jn sesaminol glycoside mnfllfi.:J1 

.ntl'UVi'lfllmlfi1'U1.:Jff Pedaliaceae lJ~(J'Vll.:Jl'VltJ1ff1(l'~1i1 Sesamum indicum lJ~'UfhlUfl1'Uthtl'Vlff 

wli1m1JtJ 1'U'VllthWvl~f)1 111l111l'l~mt~ltJ1tJiJ.:JV'Ul~tJll"t\i'U nmf.:Jff1'U~1.:J '1 'U(J.:J 1M~llJc11~lJ llil~U'UUtJlJ 
1i'1 'U f)1)tJ)t fi(JlJtJ1l11) lti(J.:J ~lfi,'UJ1lJ'U.:J1lJmfl 1 'UlJ'U~ ff1tlOj~(J~1.:J f)1tJ ~mf.:J lJ (l'1)J11'U (J'4lJ"V(l')t 1111'11' 

J1lJ'U.:J1(l'11J1)t:ll~lJ11'1J111J'U11"1'U1'U 1UlJfi~'Ull1~'Ul1'U~ltJ ~.:J1U'U(l'lJU~~~~1.:J ~lfiJ1lT'U~'If1fltJ~11 tJ f)1fi.:J1~ 
ll1gt)~lfif)1) (l'r1flJl1J'U1l1l1 lJ f)1nh i tJl tI'U ff1'U~(l'lJ1'Ufim~~~()1l11)ff~1(l'1lJ1) t:I'Vlflll'Vl'U f)1fi nOjVi'lf'lfWfl gtJ l'lfw 

f)1n~1ll1 gt).:J1J11ti(J.:J ~lfilJtJ~ lJ 1W1tJ)~'U ~.:J i101.:J 1) ~~1lJlJ) 1 tJ.:J 1'Ul~tJ) t 'lJi1ff1'U 'UiI.:Jmfi.:J1lJ(l'1) i1i1fit]'Vl i'Vll.:J 

lflff'lfl'VltJ1~ti1(l''Uhl1cntJ'lfUfl 1flVl 'ill'i1t(l'1) 1'Ufi~lJ lignan glycoside i1.:J~tJ)t fiillJl1 "fi~lTfil'ilJ1'U~1) n~lJtf fit) 
sesaminol diglucoside (1) lm~ sesaminol triglucoside (2) (l'1)1'Ufi~lJ sesaminol glycoside lJt]'Vlim.:J~1mi~l1l:l1tJ 

i101.:J~tl1(l''U1~ l'lfu t]'Vli~l'UiI'4l,!"U~)~ f)1)m~~'U.fJiJ~lJr1'U'UiI.:J~l.:JmtJ '1 "'1 l11filJf)1)lhf)1fi.:J1~1J1~lfif)1mr1fl 

J1lJ'U1l1l11J1(l'r1fl~(J~ fifl#.:Jl~m11(l'1) 1 'Ufi~lJ sesam inol gl ycoside 1J1HtJ) t 1 tJ'If\J' ~~lU'UfimvilJlJ"fi1llrif)1fi.:J1 

lU'Ut)Ol.:JlJ1fi ffll1ilJ 1m .:Jfinl~tJtf~~*liI'U~(IjJ'U1l11f)1)(l'r1fl sesaminol glycoside ~lfif)1f).:J11fltJm)H1l'1~llJ 
i1~fH)9i'U 

OH ,0

HO~ "':0 

HO OH~oI ~ 
HO 

HO 0 
OR 

Sesaminol diglucoside (1) R = H 

Sesaminol triglucoside (2) R =glc 

'" ~ """~If)1)II'l)[JlJfl1n-31 iYn~IHltll[Jn sesaminol glycoside l~t) '1H1JtJ"1)lJ11'I)~ltJ 

(l'r1fllltJfi sesaminol glycoside \J1fHlJ~fl.:J11fltJtJ)~qml111'U().:J Moazzami ll"~flWt ~.:Jtf 'W1.:J1'U11 (500 g) 

~lJfl"~I~tJflll1l1lJ1~r1flJ11tJ n-hexane (I L) ~QWl1.fJiJ 50°C lU'Ul1"l I ~11lJ.:J tJ~i1tJMlv'U~QWl1.iJiJ'I1'().:J mil.:J 

W1(l'1)C1~"ltJ n-hexane (J()fi 'W1mfilJ1~r1flJ1~fi 2 fl#.:J nlJ(l'l)"~mtJ n-hexane ~(l'r1~1J1i.:Jl1lJfl 3 fl#.:J )~ll1tJ~1 
0" VJV Q.I (LI 0 d.do Q.I v 
'Vl1"~mtJfl1tJ rotary evaporator \J~ lfl~U~fifl n-hexane l1'Ufi 13.8 g 'U1mfi'Vlll1"()lJ1(l'fiflfl1tJ 80% MeOH (I L) 

111J1i.:Jl1lJfl 3 fl#.:J 'W1(l'n"~"ltJ~(l'r1flJ11tJ 80% MeOH 1J1)~ll1tJ1~1l'l1'.:J~~iJ1(l'n(l'r1~80% MeOH mlfi 5.7 g . . 
Q..' .c:I V 4:::11"Q..I I 

,,~mtJ(l'l) (l'fifl 80% MeOH t)fiflH~1tJ 25% MeOH-H
2
0 flt)tJ'1 1'Vl(l'1)C1~" 1tJ'Vl fl ".:JlJ'U flash column 
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chromatography (<I> 16 X 12 cm) ~m~ ~~-HJ C 18 ~'U)jmllJ\1-.l 8 cm '\h:n~il~mtJ'lJV-.l1:Y1HYflfll.,jl~flet1lJlr~-HJ 

aspirator ~lf)'\r'U'l5~flet1lJ'If~ltJ91-)'¥hiltilltJH1:YlJ MeOH-Hp 4 ~tUU (~~UUilt 500 mL) lfltJ)jnm~l'U MeOH 25, 

o ~ d ";," ~ ~ ~ "" ..\ d"'u50, 75 Uilt 100% mlJillfl1J If)1J1:Yl~iltilltJ'YI fl~lf)m~'l5~flVillJ'U ~tllW 111'IJ'U llJeil~1~1:Ye1JV-.lfl ~~fW1J'YI1-.llfllJ 

'Y'l1Jll fraction ~'l5~VVf)~lf)flVt1lJ'If~ltJ 50 Uil~ 75% MeOH-H20 )jV-.lfi'u~~f)e1Jl1t1f)''Uf)~lJ sesaminol glycoside 

mlie'Ufl'U ~-.l1l1lJlnlJfl'UlliltUtJf)1MU~'l''YIi~v'U~ltJ silica gel column chromatography (<1>5 X 40 cm) 'l5~ 

~ ... " 2 2 '" <V Q <V '" 
fleillJ'UflltJ 1; 1 CH C1 -MeOH ~t fl sesaminol triglucoside 11'Uf) 30 mg ~ltJiltWtJfl'IJe-.lm~1:YnflUil~IWn1:Yl~ 11 

U~'l''YIi1:YllJ1Hl1:Y~tlM~-.lUH'Uill'Vi~ 1 

Ground sesame seeds 
(500 g) 

1 n-hexane (3x1L) 

marc 

180% MeOH-H20 

80% MeOH-H 20 extract marc 

1 RP CC, MeOH-H20 

n-hexane extract 

75% 100%25% 50% 

silica gel CC, 1:1 MeOH-CH2CI2 

sesaminol triglucoside (2) 

Ilfl'Uill'Vin I nU1:YflflUiltIWn1:Yl~lJlm!l'U sesaminol triglucoside (2) ~lnmf)..:jl 

Ol'i'Yi\1ll'UlfI'l.:.tnH:.t sesaminol triglucoside 'YIUtJll VI~ <!<i " '" '" 

1m -.l1:Y~l-.l'IJV-.l sesaminol triglucoside (2) ~utJnMn'UIi'U lfltJI'l'lflilfl I H NMR (tU~ I) ~-.l)jntlJtlJll.U~I~'U 

t1nllWtlil'Y'llt'itll1i'U1:Yl~'l5ilflif 3 'lil-.l'itlritlJ~V 'lil-.l aromatic «\ 6.6-7.2 ppm) '~utintlJtlJ1W 'lJV-.l 1,4,5. . 
trisubstituted aromatic 1l1:l~ I ,2,4,5-tetrasubstituted aromatic il-.l'IJe-.l oxygenated methylene (D ca 5.9 ppm) 11-.l 2 Vi

H 

Uilt'lil-.l'IJe-.l anomeric proton 3 ~ (D 4.3, 4 .8, 5.0 ppm) d1mVitJuflu chemical shift ~m'U~ltJ-.ll'UU"'l'Vi'l..dl
H 

, "d ~.. u1" , .,; 1" ~ nillfltJ'If)'U ~'11:Y~ flll1:Yl:i'YIIWn fllU'U sesaminol triglucoside (2) 
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oxygenated methylene 

OH anomeric ~O 

~o fl o. 
HO lj ~ ~ aromatic 

HO . •OH#I~
HO 0 


HO HO " 

~O"'/O \j 


HO~_~c::::' anomeric 

HO 

oxygenated methylene 

oxygenated methylene 

<0 

aromatic 

anomeric 1 

--, 
.

~ I 

' JjJ )V~.) 
 V,~U~ GL_ 


I I I , , I i , I ,--"""- 1 r--,.- --r , I I I I , , I ,I ! I I I I 
7.0 6.0 5.0 4.0 3.0 2.0 1.0 

llHi I 'H NMR spectrum (COP D) 'lJV~ sesaminol triglucoside (2) 

.,..1 i
rn"illA'll:::'I1 sesaminol glycoside lHl1M1 

.<:::It. " .. IQ q oj ~i""''' ..'''.1fll'nlfl'i 1:::'11 U :ilJlflt sesaminol glycoside !'W!lHl~~l ~u'j ::: ~fl~ 'b'1Ii'IJV~ Moazzami I!~ ::: flflt::: lJ 

'j1(m:::la(J~fll'j 1~~(Jm11Vci1~1!~:::i1iilm1:::"'fl~tf t11~1~'U~~ ::: IDV~I!l;'1 5.0 g llli1'f11111'1V 1:3 propanol-hexane (30 

mL) IU'Wl1m I 4h llJ~ fl'SV~Wli1'l'j~:::~l(JVVfl t11fllfl~1~~1'Wfll'ji1'f1~1!l;'1lJ1i1'f111~V11'1V 85% EtOH-HP (8.25 

mL) IU'Wll~124 i11lJ~ \)lmi'Wl~mrlafl 1.75 mL \)'Wi1~ril'W'IJ'f)~~Tth~:::~l(JIu'W 70% EtOH-HP t111UI9l'W~~ 
~ ~.. oj ;'1 "'.
ll1flfl1Vfl11lJl'n 2000 rmp lu'Wl1~l 10 'WTVl flH)~f-l1'W syringe filter (0.45 J.lm PTFE membrane) W1I'ilVn::: 

i1'l'j~ ::: mv ii1' (supernatant) '111 hlilm1:::"'11'1v HPLC 'jlV fj ::: IV (J~fllH~~ (JlJ~1'f)d1~'(h'l1i''Ufll'j1Ifln::: "'i1'1111Hl 

i1'~1l111'fl~1Lf-l'Wfl1'W~ 2 

I 
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Ground sesame seed 
(5 .0 g) 

11 :3 propanol-hexane, 1h 

1:3 propanol-hexane extract 	 marc 

1) 85% EtOH-H 20 
2) add H20 --> 70% MeOH-H20 
3) centrifug e (2000 rpm, 10 min) 

supernatant 	 marc 

tfiltrate (0.45 J.lm PTFE) 

HPLC 

4::1 c:s Q.I I 0 '*' .oC:Io d' 

IIr-lUilltfYl 2 fll'HVI ·WlJVll~Ul.:Jtrl'\1'jUf11nlfln!: '\1 sesaminol glycoside 'illflf11fl.:Jl 

sesaminol diglucoside (1) 

sesaminol triglucoside (2) 	 ' ; 

" 

1 
J . 

~ 
sesamino/ diglucoside (1) I 

I" . . ~. ___ ...... ' 

,( , ,, 	 \ :'1 . " 	

, 
J . J 

i:. (t~ .'~ I 1-, I'j.::i 4 ,) ':WJ 

i.' . ,'£!\. 

1000 

ltl~ 2 HPLC chromatogram 'lJV.:Jf11'jllfl'jl~ Mtrl'jfl~lJ sesaminol glycoside 

" '> ~-
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fl1'H1'ilVlIIUm1T~ sesaminol glycoside ~ltJll'i~llJf)~flI'.i;U 

'1u~u~VUif1l:::1~U f11'.iflmm~tlMl~U~VU'1Jtl~f11'.i 1:1'n~ sesaminol glycoside 1,j~ [J1J1Vivunuill'1Jtl~ 
Moazzami ll't1:::flW:; 1~w'l111lJ~~~llJl1:1'n~ hlJUtltlfl~lV 3: I hexane:propanol U1U I 411lJ~ Illmfw'l11f11mllJl 

1:1'n~~lV 85: 15 MeOH:Hp 'Wl'W I 411lJ~ 1'l1'Wn'W 'I11ril'W'1Jtl~1:1'1'.i't1:;mV~1:1'nl1 i~IY1't1~i'Wfltl~lJtr~1J'.i'.i~ Diaion 

HP20 ~~lJ~l[J1il 'If:;~1[J1i'111't1:;85: 15 MeOH:Hp 'I11ril'W~'If:::~lV 85: 15 MeOH:HzO ',j'.i:;lVIVll,r~1l't1:;ilm1:::M 
~lV 1H NMR rll'l1fUf11'.i 1:1'n~~lVfI1'1'11't1::: mvt'W n~lI'w'W fll'.i 1'l1'Wn'WI~V~II~I,j~ V'Wflll'i1't1::: 't11V1lJ'W 85: 15 

EtOH:HP lW::: 85: 15 propanol:Hp '1'Wl'Jfl~'W~V'W~iJf11'.i '1~'.i:::UUflll'il't1:::mvfI~m;'l 
"lflfl1'.iilml:::M~lV lH NMR yjU11f11'.i1:1'nl1~lV1yj~llJV~flI'.i;'W'1,r sesaminol glycoside tltlfllJ1 

1'l1'Wl~VlnUn'1Jtl~ Moazzami 1I't1:::flW::: Irlv'I11i,jilm1:::11~lV HPLC yjU11fl1'.i1:1'nmf~ 4 ill i,rei~'.i1ril'W'1Jtl~ 
I .oJ.:!I ''1 Vd. I "QI QI

sesaminol triglucoside: sesaminol diglucoside i 'W'lfl~ 15-22: I 91~(1tll1 fl't1If1V~fl'W IW:::yjUl1fll'.i1:1'fll1111V 85: 15 

'1 "1 '" '" '" '1"~ , '" ..MeOH:HzO 1l1V 'If yj't1llJtl'.ifll'.i9l'W 'I1tl~'.i11:1'1'W'1Jtl~ sesaminol triglucoside: sesaminol diglucoside ~~Y1q'l1f1V 22: I 

VI1'.il~n 1 eim1ril'W sesaminol triglucoside IW::: sesaminol diglucoside 1l1flfl1'.i1:1'n11111Vf11'.ii~lyj~llJtl~flI'.i~'W 

ImvulVivunuilhJtl~ Moazzami 1I't1:::flW::: 

ififll'liIOVI a(Jl"l1"1~ sesaminol triglucoside : sesaminol digJucoside 

ill'1Jtl~ Moazzami IW:::flW::: 17: 1 

"~1:1'fll1111V 85:15 MeOH:HzO 22:1 

"~1:1'fll1111V 85: 15 EIOH: Hp 15: I 

"~1:1'fll1111V85:15propanol:Hp 17:1 

- -------. 

1.00 

0 .80 

0.60 

::> « 

0.40

C'1 ..... 
10 

0.20 '" 
0.00 j


! " ,., - . '-- - ' - ~~" . ..- . .. t -- . 


5.00 10.00 15.00 20 .00 2500 30.00 3500 4000 45.00 50.00 55.00 60 .00 

Minutes 
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fll'HYOVlIIUfl aegelinoside A IItl~ aegelinoside II mfl11.JlJ~I:Jl.J 

Ti'J'JlJ~ll1'dJ-.li.Jfi'mml1nl'J;1'tJ ':II;~f1lftJi'-.l lH)fHl1f)ifi'IJlJ~~lJiJ-.l}j1:1''J'J'Wi1wlWfmi'mn !'Jfll'IJl'WJlU I~U}j1:1'l'JtJtJ 
tJf)q'l'lTr~tJ aegelinoside A II"~ aegelinoside B li1tJ-.l'il1f)1:1'1'J"-.lf)~11}jq'l'li'l'l1-.l;lfll'W~tl11:1'ui'il ~mf-.lnl'JIIUf)1:1'l'J 
"-.l mi11}j,1uVl tJU~~'IJ~VU nl'J 1:1'i1~IIVf)1:1'1'J"-.lf)~11~lV nl'J "Vl,1UVl tJUII" ~ iim1lJI 'ill::; 'il-.l lJ1f)~U 'il::; '1f1Vi M1:1'llJ1'J (l 

IWf)m'J"-.lf)~111~mh-.llhh::;ff'l'lTIfll'W 

Meo~~ q ~ 
// ~~-

HO 0~
~ 

HO 0 
OH 

aegelinoside A aegelinoside B 

fln ft fl1n fll 'J YJ Vli''lJ1:1'l'nhA'ty ~1 fl1'IJl.J~1:Jl.J1Vl£J1il~llll.Jel'; flI 'J tUu 
d J d i v I':t ~ .Q. 0 QI d i V.<::i ~ .Q a

nl'JfYf)lllUI'WV 'IHmV'lJI'I'lVmh::;1:1''I'lTifll'Wnl'JIWf) 1:1'111'J'IJ polymeric resin 'I'l'il::; 'lflJ'I'l-.ll1lJ~ 5 'lfU~ flV 

.J.Q. q g./q .Q. <V 4' Q " d Q.lQ

Oiaion HP 20, XAO-4, XAO-7, XAO-16 ""::; XAO-1180 9i-.lUVlJ l'lf IUnl'JIWf)1:1'1'J~-mVlflWCV1Ti'J'JlJ'lf1Vl I~VlJ1:1'lJ'lJVl 

"-.l1:1'~t1'nUVl1'J1-.l~ 2 

Trade name Structure Pore Surface area Porosity Particle size Density 

radius (A) (m2/g) (mLlg) (mm) (glmL) 

1.01 

XAO-7 acrylic 90 450 1.14 0.25-0.84 1.24 

XAO-1180 SOVB 300 600 1.68 0.25-0.84 1.04 

XAO-4 SOVB 50 725 0.98 0.25-0.84 1.08 

XAO-16 SDVB 100 800 1.82 0.25-0.84 1.08 

Oiaion HP20 SOVB 260 500 1.30 0.25-0.84 

http:0.25-0.84
http:0.25-0.84
http:0.25-0.84
http:0.25-0.84
http:0.25-0.84
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usdY'VlTIfl1'W'lJtl.:j 1'W~llJtl!nl'~91u!!~,,~'lfUYl ~Utl~ti1J 3 t111IlV'\1J:111 fiv adsorption capacity (Qe)' 

desorption capacity (Qd) Il"~ desorptio ratio (D) lY1V~1'U 1'W~llJtl!f)!'j91u~~!!"dju'j:::ff'VlTIfl1'W1Uf)1s~fii1J 

fm lJrhv1.:j 3 ~~.:j 1'W'j 1~UVI1\J11111:;~Yli1J h1'~ml1Irltl'lf~"'1.:j'1Y1HhrlqJvVI1\J1f)!'j91um'j '1Y1lJ1'j ()'lf~"'1.:j '1~1J111 (Qd 

lJ111) U"~I'I1~vYlmi'm~vv~qYl (D lJ111) f)1'jftmmh-:::ff'VlTIfl1'W'lJV.:J 1'W~llJtl!f)!'j91uu~,,~'lfUYl '1Y1lJU()'1Y t Uh1'r1.:j 

11NUfIl'WVi 3 

- shake 6 h - rinse with - wash with MeOH
o (25 C) 0 H20 0 H20 0 

extract solution c=::) c::::==) I :>1:Jldfj~" "~" ~";"; ." •resin bead ";"; ~ " " sh(~~eC6) h 

~ Sampling then HPLC ~Sampling then HPLC 

Adsorption capacity Qe =Vj(CO-Ce ) Desorption capacity Qd = VdCd 

W W 

Desorption ratio D = CdVd 
x100 

Vj(Co-Ce ) 

where Vj = initial volume of extract solution (mL) 
V d = desorption vo lume of extract solutio n (mL) 
Co =initial concentration of extract solution (mg/mL) 

=equilibrium concentration (after adsorption) of extract solution (mg/mL)Ce 

Cd = desorption concentration of extract solution (mg/mL) 

W =weight of resin bead (g) 
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7 6.47 6.44 
c.c 6.05-- 5.89 595E 6 -1 

g 5 
a. 
rv 

v
Q 4 

a. o 3 
() '" 
v...... 
c 2 
<2 
2
~ 1 j 


~ 

o 

IIP20 XAD·7 XAD·1180 XAD·4 XAD·16 

lU~ 4 til adsorption capacity lW::; desorption capacity '\m~ aegelinoside A trW 1l'iiillJCJ~m:i9l'U'lIt1fl~1~'1 

60 

SO 

" ~ 40 
<2 
~ 

2 
Ic 300 

Q.
c-
o 
<I) 20 I() 

a 

10 

0 ~ -

HP20 X,,\O· 7 XAO-1180 XAD·4 XAD-16 
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1.2 

1 101 
0 .94 0 .93 

'J 

2. 0.8 
I"J 
u 

0 .6 
2
o.r. 
CJ 

~. 0.4 
c 
o 

'e- 0.2o 
~O 

u « 

HP20 XAO-7 XAO-1180 XAO-4 XAO-16 

~t.l~ 6 ~l adsorption capacity 11":; desorption capacity 'lJV~ aegelinoside 8 UUlyj~llJV~fH'JCU'\.J'l1iJ~~l.:J'l 

60 

50 

~ ~40 
0 
~ 

2 
c ,300 

E.L 
0 
V> ... 
(.) 20 
0 

10 

o - ----- ---,
HP20 XAO-7 XAO-1180 XAO-4 XAO-16 

1JlfHmi1iuyju'h ''\.Jm'J~llyj~llJV~f1l'Jcu'\.Ji.:JlIlJ~~H''\.Jf11'Jl'1~(1V.:J,j'\.J XAD-16 ij adsorption capacity, 

desorption capacity 1m:; Desorptio ratio 'ij.:J~~~ ~Vfl1'J~~'11U aegelinoside A 11(1:; aegelinoside 8 i.:JtiVl'illi1~1Jlf) 

XAO-\6 ij~'\.J~~"H1m·rrrlJlf)~~~ (800 m1/g) ll(1:;fllllJyj~'\.J'ij~ (1.82 mLlg) ~.:Jl~mh'\.Jluh1'rrl'J1i"){)Ol~\lf)~~'11U 

hilJlf) vOl.:J1'JnmlJ XAO-\6 iJ~ij desorption ration ~V aegelinoside A 11(1:; aegelinoside 8 ~V'\.J.,jl.:J~l fiv 47.7 

II":; 48. 7 ~l1mh~u ~.:JlIlJ1UfllllJ'hiJ.:Jij'll~lJlrurrl'J~lVcil~~f)~1.:JVO''\.J lflHrrfl~'lJV.:Jl'JCU'\.J ~V'\.J.,jl.:Jrr.:j
~ ~ 
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,hu~ I: f1l'Hl~f1 'H)'I'W'lI(l'lJ'W lYn' 1 'VlU~iJq'VlivlJ5'1m'W 1'11,Jlf1~'Wmm'Vlm'j (l' 

'W rW'lI(l'lJ'W 1 VI'j 1'Vlu~iJ(l''j'jVlfJOA q'VliD1~ 'Ilii6YlU~:;1.h~ 'I fhi'l 12 'lIiJ~ '111 f1l!'I1'1 1m:; lJYl 1'11iJ'IJ'W1~1~f1 

(l'tlYl1~uu'lil'WIlJ'V11'W6~ 1~'Wn~l 2 1'W f)'jCl'lll~:;'j:; III U!!11''I~1111~:; mu 1):; 1~~'I(l'tlYlI~6111 f11'j'Vl~ff6lJq'Vli 

vlJ5'1m'W 1'1I,Jml'1lYi~ lf1~'Wmm'Vlm'j (l'l!~:;iJ1Yi~~ lf1~'Wm(l'I'Vl61'j (l' 
r-l~f11'j 'Vl~ (l'CllJq'Vl i VlJ 5'1 W'W 1'11,Jl f1~'Wmffl'Vl6n ff VllJ'h ~ 'I (l'tlYl1) 1 f1l(l1 U1 f)'j:; ¥ilJ 1H iJq'VlivlJ5'1 

m'Wl'11,Jml'1lYi~ lfl~'Wm(l'I'Vlm'j(l'l!~:;iJ1Yi~~ lfl~'Wmm'Vl61'j(l'ff'l(j'l 70 l!~:; 96% mlJih~lJ ~'I 1~1i16f1Vi'll'llUYlif 
" 

ffmn111(l'lJClClf1q'Vli"l ~6 'hI 

v V 4~ ~'V:'t.el .; " 
2.1 tll';iffflPllmlJlfl';i::'YIU I ';i,:j Iltl:;'YIPl (T6U€j'YIIiUUU'IlfltllllO(TI'Ylfl!';i(TIUtH\ll1l 

(l'tl~l(l1 lUl!11''I'lJ6'1~'WUlf)'j:;¥iu1H (5 .8 filMi'lJ) ~1UllJ'V11'WCl~ l~uH Soxhlet 'Wl(l'lJ~:; mU~fftl~Mm 

(l'tlYlUlJlJl!1.i'l-ri1'W (liquid-I iquid extraction) tl1UHJf1l'1l'W 'Wl(l'l'j~:; ~lui'WHJf1l'1l'W11.h:;m U~1111~:;~lU66f1 1):; 

M~'Ifftl~I!Jf1l'1l'W (21.2 f1i'lJ) ri1'W ffl'j~:; ~lu4'WllJ'V11'W6~'Wl 1 ,j(l'tl~lllJUIl,j'l ri1'W~6~1U 1 ~fl~6hiJl'Vl'Wl!~:; 
iJ1'V1l'WCl~~lJ~1'111mh~lJ 1):;M~'I(l'tlYl1~f1~V hiJl'Vl'W (42 .0 fli'lJ) u~:;ih'V1l'W6~ (434.08 f1i'lJ) lnf1l'j(l'tl~ 

(l'llJ1'j(lCl'~,jM~'Il!r-l'WmVl~ I 

• 
i'WllJ'V11'WV~ (445 .7 g) 

I zrn~~':W~':n11Cl~ClWi~rWCl hiJmu 

I. 
i'WllJ'Vll'WV~ (431.2 g) 

. " Q.I$lQ,;O q QQ,fj!o 

zrn~~Jlj~Jn1Cl~Cl1UUln1UVClVU~I~lljU1 

. . 
i'W'Wl (171.8 g) 
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" .... 	 1" ~ 9 .dlYltll'HYfll(Jlli microplate method fl~Clm':iYlflCltl-.lfl-.llli:'WI !'Wm':i1-.lYl I 

Itl ij {IciI'Wlii I) mJu&.:)lij 'U'cul1 

.; 

Yl ij::ICUfitllfI~'Um ~lYlm':i~ 


llJYl1'WtlCl (M) 77.5 

2 Hlfll91'W (H) 38.6 

3 1flflCltl hiJ1Yl'W (D) 69.8 

78.1
/" 	

4 
, 

~lf1~Clm':iYlflClV':)1'W~m 1':)~ I 'VilrJ1~':) ft't1flU1Yl1'WtlCl llft'fl-.l tlYl iiJui.:)~~'lfl ~-.lffmJ1tl-.l~lh:: f1tl1JYl1-.l 

lfliJ'lJV-.l~-.lft't1flU1Yl1'WVCl~1 (J11l Yl1-.l 1mlJ11Yl'jm1Yl~v itJ 

2.2 	 I) 1':iIlU I)ij.:)rltl ':i::l)ij UYlHI flij 'lJij.:) ~.:)~nYl ihYlltwtl 

2.2.1 	 f)l':iIlUI)~.:)~nYlihYll'Wij tllu'U,i1'UUijU lY1ijl11ih'WuijU~1.h~'W1'\l 

U1~-.lft't1flU1Yl1'Wtl CllJ 1Cl:: Cl1(JI'WJ11'WtJ~ lJ1U! ~utl(J~-qfl f1 ':i tl-.l ril'W~ 1l.iCl::Cl1(Jyf-.l 1tJ U1ft'1':i Cl:: Cl1(J.Q1tJ11(Jf1 

. 	 . 
~v~1(Ji1iflvi:i'lJ'\.nmlJ11Yl':im1Yllfl(JH1':i9l'W diaion HP-20 11:l'Wlvlft'fI-.lli11Cl::'If::m)i:i'lJ'\.r~1(JU1 (deionized water) 

llJYl1'WVCl11Cl::lltl9i1Yl'W mlJi;h~lJ ~:: 1~ril'Wdtl(JJ1 llJYl1'W tl Clll Cl::lltl9i 1 Yl'W Ylfl ft'tlUtlYl i iJlJ i-.lw'W 191iJIIV9iYlClIfI~'W 

wmYltll':ift''IJ{)-.lril'Wdtl(Jm~l.Q hi'~Cl~-.lm':i1-.l~ 2 

y 	 yUt!at! vv"Ull1111) I ij':iICU'UIllf)l':iUuu.:)m'U CUlJ, , 
~l'UUijU ~1)'tlN::l)ltJm'YI 

(1)1lJ) ij:;ICUfitllf1~'UIfl~lYlm':i~ 
i> 	 iI.. . " 	 40.5U1 ft'1':i Cl:: Cl1(Jft''W1mCll'IJlJ 20.8 

• 
llJ Yl1 'W tl Cl ft'1':i Cl:: Cll(J~U1\lllClI.,j'lJ 80.2 66.0 . 
IIv9i 1 f1'W ft'l':iCl:: Cll(J~U1f11Cll.,j'lJ 4.0 26.0 

\l1f1 ~Cl f11':iYlflClV-.l'Vi lJl1 ril'WOtl (JIlJYl1'Wtl Cl11 ft'fl-.l tlYl i6lJ6-.l~~'lfl ~':)U1ril'WOVmlJ'Vl1'WtlCl1tlIWI)ft'l':i~tl 

~1(J9l~f11I\lClflvi:i'lJtflmlJ11 'Vlm1Yl11UlJ'lqJqJ1fl1f1 'If::fltli:i'lJtf~l(J1VYlClIIfl9il'Vlfl WYlClllij9il'l'lfI:1lJYl1'WVCl 90:10, . 
WYlCllW9il'Vlfl :llJYl1'WflCl:U1 80:20:2 IICl:: 70:30:3 mlJih~u IICl::llJYl1'WVCl ml\li:H)lJtl-.l~tJ':i::f1tlUlflm'W11~Cl:: 

http:Cl1(J.Q1
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ff ':J'WJVU 1~wi.u1rmJl1'Vl'i tl':ill1mJlJlIf,hnn;J ff1lJl'H)nlJi~vf.:jl1lJ~ 6 ffl'WJVU ~V 81 G.:j 86 ~Clfl1'HWflff'J'UVVU 

if uff~.:jiu~1'i1.:j~ 3 

v 

(IVYiClII v9h YI~ :!lJ'YIlUV CI:U1) 

81 

82 

83 

84 

85 

86 

1 :0:0 

9:1:0 

8:2:0.2 

7:3:0.3 

6:4:1 

0:1:0 

47.0 

1L.6 

31.2 

16.3 

17.7 

4.1 

U1fflUVVU 81 G.:j 86 YI~ffVlJqYli8lJ8.:jlVui9lJJIV'9IYiCllf)~h.jlVmYlv''iffuCl~ihYi~Cllf)~h.j!VmYlV!'iff 

~lUlli TLC method YllJl1fflUVVU 8 I ]jv.:jr11h~flVlJ~Uff~.:jflYli8lJ8~wui'llJJlJlfl~"l~ (YllJ clear spot) fi.:jllff~.:j 

iu~tJ~ I ~.:j!tiVflfflUVVU 8 I lJlVi1fl1'iIlUflff1'ilJ~'lYli'fiv ltJ 

fl. 

" ..:::t Q.I' ,., .::::..::1 

fflUU{ltJ 8 1-861Y1UlJfllJff1'ilJl9l'ij1U eserine (std.) ~lUl1i TLC method 

2.2.2 f)l'JI![Jf)6~~\J'J:;f)tl1JYlVIlf)ij,m,:nhuutl[J B 1 

U1fflUVVU B I (40 f)1'lJ) lJllWf1ff1'i~lUl11'Yll.:jflvi:llJ'lnmlJllY1tl':i1l11~uHlfJfI1f1f1.:j~ltJU9Hlf11HICll1~V 

Sephadex LH-20 ~.:jllffYl.:j'UIlf-lUfI1Yl~ 2 UCI~3 ff1lJl'i()IIUflff1'i1J~"lYlt'1~vf.:jl1lJYl 4 'I1UYl U1ff1'i1J~"lYliltJV;'l~U 
ff~'i1m.:jfff1.:j~ltJ1Y1f1UfHUUIUlJV11ffltJfl1 Ylff lflihlCl~ltJ~UlJlV;U1J'lj'VlJCI nlJ'UVlJCl'IJV-.lffl'i'UIV flff1'ith;J V.:j l'l1Jl1 
" " " 
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. . . 
~ '" '" "I" '" .1'" 1".1'fflHN 4 '111.I~'I'1IWfl ~~ t"Hl resveratrol (I), isorhapontigenin (2), pinosylvin (3) U(;\:;: gnetol (4) (~u'l'1 2) IW:;: ~'ff1u 

.,j'm;!C1H'1.I~1l'n-.l~ 4·7 UC1:;:'ffIUfl~i'lJ'\JV-.l'ffl'jU'ff~-.lv1-.l~U~ 3-10 

BuO" extract (434.1 g) 

ID','"CC 

A B C 

Vacuum Si·gel CC 

BI B2 B3 B4 B5 B6 

Vacuum Si-gel CC 

BIA BIB BIC BID BIE 

Filtrate 

BIBI BIB2 

I. Sephadex (MeOH) lSi-gel CC 
2 Sephadex (MeOH:CHCI3) 

BIB2A BIB2B BIB2C 

I. Sephadex (MeOH) 
2. Sephadex (MeOH) 

Compound 3 Compound 3 
(3.6 mg) 

Filtrate 

(5.9 mg) 

BIB2Bl BIB2B2 

lSi-gel CC 

I 
BIB2BIA BIB2BIB BIB2BIC BIB2BID BIB2BIE BIB2BIF 

~ 
BIB2BICI BIB2BIC2 

I Sephadex (MeO 

I I 
Compound 1 Compound 2 

(30.7 mg) (14.2 mg) 
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BuOH extract (434.1 g) 

I, Diaion CC 
2, Vacuum Si-gel CC 
3, Vacuum Si-gel CC 
4, Filtrate 
5, Si-gel CC 
6, Filtrate 
7. Si-gel CC 
8, Filtrate 

BIB2BIC2 


Sephadex (MeOH) 


BIB2BIC2A BIB2BIC2B BIB2BIC2C BIB2B1C2D B1B2BIC2E BIB2B1C2F 

I. Sephadex (MeOH) 
2. Sephadex (MeOH :CHCI)) 

I. Si-gel CC 
2, Sephadex (MeOH) 

Sephadex (MeOH) 

BIB2BIC2EI BIB2BIC2E2 BIB2BIC2E3 BIB2BIC2E4 BIB2BIC2E5 

., . 
Ue-l'l-lfllV'ln 3 fmIlOfHmU!1:l'l'lTI 1-4 IllfH'h'l-lOtiO B1B2B1C2 'lJtI'IiY'Hl'nYlih'l'l1'1-ltl~ 

R1 R2 R3 R4 
R1 R2 

H OH H H resveratrol (1) 
HO ~ H OH OMe H isorhapontigenin (2)R3 

R4 H H H H pinosylvin (3) 

OH OH H H OH gnetol (4) 
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tIn I (methanol-d) Resveratrol (DMSO-d
6

) 
o , 

I'llUl1U-3 

8" (jnt, mull, J in Hz) 8" (jnt, mult, J in Hz) 

14l.J 139.2 

2 105.8 6.40 (I H, d, 2.0) 104.3 6.37 (tH, d) 

3 159.6 158.5 

4 102.6 6.11 (I H, I, 2.0) 101.7 6.11 (I H, s) 

5 159.6 158.5 

6 105.8 6.40 (I H, d, 2.0) 104.3 6.37(IH,d) 

7 127.0 6 .75 (I H, d, 16.0) 125.6 6.78 (lH, d, 16.4) 

8 [30.4 6.91 (I H, d, 16.0) 127.8 6.90(\H, d, 16.4) 

I' 129.4 128.0 

2' 128.8 7.30 (I H, d, 8.4) 127.8 7.39 (I H, d) 

3' 116.4 6.71 (IH, d, 8.4) 115.5 6.73 (tH, d) 

4' 158.3 157.2 

5' 116.4 6.71 (I H, d, 8.4) 139.2 6.73 (lH, d) 

6' 128.8 7.30 (I H, d, 8.4) 104.3 7.39 (I H, d) 

OH-3 j 9.17 (2H, s) 

OH-5 

OH-4' 9.52 (I H, s) 
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~"do Ii' £:tCil" i/4
\lIlH3Y1 5 '\JVl;jI1W'UWlJV1':i'\JV-lffl':i 2 !'\'lVUfiU'\JVl;jI1'\JV-l isorhapontigenin 1l1fiWfiffl':i Vl-lV-l (2) 

Isorhapontigenin (acetone-d
6

) 
o , 

\lIlU't1lH 

0H (int, mult, J in Hz) 0H (int, mull, J in Hz) 

141.2 140.6 

2 105.S 6.46 (I H, d, 2.0) 105.7 6.61 (l H, br d, 1.8) 

3 159.S 159.4 

4 102.6 6.17(IH, I, 2.0) 102.S 6.35 (IH, brl,I.S) 

5 159.8 159.4 

6 105.S 6.46 (l H, d, 2.0) 105.7 6.61 (IH,brd, I.S) 

7 127.3 6.82 (I H, d, 16.0) 127.5 6.92 (l H, d, 16.4) 

8 129.6 6.96 (l H, d, 16.0) 129.1 7.00(IH,d,16.4) 

I' 131.0 130.4 

2' 110.3 7.10(IH,d,1.2) 112.4 7.12(IH,d,2.0) 

3' 149.1 147.3 

4' 147.6 148.3 

5' 116.3 6.77 (I H, d, 8.0) 113.3 6.90(IH,d,S.I) 

6' 121.2 6.95 (l H, dd,1.2,8.0) 119.9 6.97 (tH, dd, 8.2,2.0) 

OMe-)' 56.3 3.90 (3H, s) 56.2 3.80 (3 H, s) 



19 

.:::t 'J/ d d <I ..::s QI V " ..:::to 

(Jll'H3'Y1 6 '\JfJlJmfJ'UlmHJU'\JV·Hn~ 3 1'YIU1Jfl1J'\JfJl,l~'\JfJ-:J Pinosylvin 1l1fl1Vfl1YUfJl-3fJ-:J [3] 

1Yn 3 (methanol-d.) Pinosylvin (methanol-d.) 

0H (int, mult, J in Hz) 0H (int, mult, J in Hz) 

140.7 140.0 

2 106.5 6.49 (IH, d, 2.0) 106.2 6.54 

3 159.7 156.9 

4 103.1 6.19 (IH, I, 2.0) 102.4 6.26 

5 159.7 156.9 

6 106.5 6.49 (I H, d, 2.0) 106.2 6.54 

7 129.9 7.00(iH, d, 160) 128.0 6.88 

8 129.5 7.05 (tH, d, 16.0) 129.5 6.97 

I' 138.7 136.9 

2' 127.5 7.51 (2H, d, 8.0) 126.6 7.42 

3' 129.7 7.33 (2H, I, 8.0) 128.7 7.30 

4' 128.5 7.23 (I H, 1,8.0) 127.8 7.22 

5' 129.7 7.33 (2H, 1,8.0) 128.7 7.30 

6' 127.5 7.51 (2H, d, 8.0) 126.6 7.42 
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t1n 4 (methanol-d). , 
~111't1U~ 

~II (int, mult, J in Hz) 

143.2 

2 105.7 6.46 (I H, d, 2) 

3 159.5 

4 102.2 6.14 (IH, t, 2) 

5 159.5 

6 105.7 6.46 (1 H, d, 2) 

7 132.0 7.47(IH,d,16.8) 

8 121.7 7.39 (l H, d, 16.4) 

I' 113.2 

2' 158.1 

3' 107.9 6.33 (! H, d, 8) 

4' 128.8 6.83 (IH, t, 8) 

5' 107.9 6.33 (I H, d, 8) 

6' 158.0 



------
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...-4 0'1 (t')Q'I I' M_OO __ O 
MNO'ICO"""..:r..:r __ _ 
"r....:0"O"O"O~u:iu:i"O"'01.!i 
\1 ",1 I~"--,-d.-'~~ 

I 
 I

I 
i 

I I 


';h ;]) ;(, 
~ 

66 
~ 

.,.
ci . '" '" ci 

B.O 7.5 7.0 6.5 6.0 5.5 5.0 

v 

---..--------"""

4.5 4.0 3,5 
chemical Shift (ppm) 

3.0 2.5 

(00-.1'0'-000~::: NMMOOO'lv ,,-0 "'''' 
<7> ., """;00\00..0..0 u1N 
~~ ~ ~~~~~ ';:!:=! 

\/ 1 '-.~/.-"'" 1 \ I 


, ' 

1.0 1.5 1.0 0.5 0.0 

160 


150 


140 


130 


120 


110 


100 


90 


BO 


70 


60 


50 


40 


30 


10 


10 


·10 

45000 


40000 


35000 


30000 


25000 


20000 


15000 


10000 


5000 


2)0 120 210 100 190 160 170 160 150 140 130 1)0 110 100 90 60 70 60 50 40 )0 20 10 ·10 

chemical shift (ppm) 
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88g;~~~~~~;:e~~~~~ 
""':""':I.!iI.!iI.i5I.i5..o..oI.!iI.!i..o1.i51.i51.i51.!i 

'-~l~~~' 

r 

J I i' 
1111 

6 ·&"~·o>b 
N~MNMO 

..... N ..... ,....;N ...... 
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') f e::t 
IfI'j.:Jf)l'j[J'f)tJ1'I3 

, 
t.I 4 .o:t ~ 

fll'jfllrtntfl'j'f)'f)fltlYlfil'll.:J'InmfHllflfl'j:::'II1£J!Hl.'I'f)-l Boesellbergia palldurata (Roxb.) Schltr. 

~ "., ... 'A 
IVltJtJtf\ilfll.'lltJfn!~ u 

' 
zi/s/l1.Jt1'IWtfltftJ 

.:Jl'Wi~vtilJ ~fl*HlnV1~'flri''WH11:'1'1'i 'fl'fl ml'\'li'Vm~hmt'i~lIvfl'1i'Illfl~'111:'1'~'W1m''\'lV 1 flV01:'l'flflmv~'W f 

fuds I I'U1:'I'IW 1:'1'11:'1'6 ~.:J IrJ'W i~rlflfl'i 'fl.:JH11:'1'U 'fl'fl flq '\'l i~lJ r;i flll ill::: ~11l'i 1::: ~lJ q'\'l i v'U 8.:Ji(i flU ri.:J i'Y~~ 1ill ~W.:J 

IIflC1I~VlJ"W01:'l'fl fudslM Illflfll'irlflm'fl.:JI;f'fl.:J~'Wl'i'U1:'I'1'i1:'l't1fllllfl~'114 1:'I'1v~'Wf Illfl 69 1:'I'1v~'Wf~1I1:'1'fl.:Jq'\'li~.:J 

fl'i::; '111V1H ~'fl.:J ~fllrJ'Wvi'lli 'W 1:'I'fJC1 ~.:J~111J'W11~.:J i 'W ~'IIi.:Jl1lJ fl~lJftflV.f11l'i i'W fl U V'U 8.:J i(i fl 1) ri.:J i'Y~ ~1ill II flC11 ~VlJ i 'W 

01:'l'fl ~.:J '1i',hm::; '111V111~'fl.:JlJlI1Vfl1:'l'1'i'U~rr'\'lil flV~fl~ llJq'\'li'\'l1.:J~lml'i 1i'lvili01:'l'fll'U1:'I'IW 1:'1'11:'1'6 Irl'flIWfl~.:J 1:'I't1fl 

'flflC1'fl h nl'\'l'W 1 flVI'I'lm4fll m lnl '\'l fl'i lYJiW::: Yl1:'l'IlUI m.:J 1:'1'~1.:J '\'l1.:J 1 fln1i'l V.,J'fllJC1'\'l1.:J 1:'1'1 '\J fl 1m 1:'1' 1 flU , 1i'~m11 
~ ~ 

• ,., I ... 

fll'imlJ~'fl.:J~l1lJli\lfl~flll11i'lV EPP (~'flVC1::;fl1)V'UV.:J 64 - 80 Yinm 30 'W1Yi l1r;i.:J'\'ll'ljl1~1i'lV EPP) 'W'flmllflilv.:J 

l'i'Ul11:'1'1'i A ~.:J1I1:'I'fl.:Jq'\'l ii'Wfll'i v'U8.:Ji(ifl1'i1:1.:Jff~~1u!lIflC1I~VlJ~.:J~rrfl lJfllllJfl.:J911 (slabi lily) ~'fl.:Jq'\'liYi.:Jflcil1 
.,j d ,1'''' '" ~ '?1 ..

IlJ'flIfl'U1:'I'1'iJ'\'l1:'l'm1::;B"::;'\'lQu!11.IJlJ~Wll1J'W'i:::V::;nm 3 Ifl'fl'W 

'Umh 

fll'iri''W1111:'1'1'.i 'fl'fl flq'\'li'\'ll-l~lml'i'llUflil1,j'l 1~'fl~~'WlltJ'WV1'11U fl i 11,j V.:Jfl.:JlrJ'W.:J l'Wl~V~ flQi'WfllllJ 

1:'I''W i 1lt1'W~lIM i-ll1lti'fl-l\llflVl~Ht1'W'flQi'Wtlll~,r'WI'lf'W Vli' fl1l1 hfllJ::;I~.:J fll'ii'fl~'flVl'IJ'fl.:J14'fl hfl 'i1lJ~.:Jfll'i 
InfllJ hflnV'lfUVl il1ll'l ~hj'\J'ilflQi'W'fl~~ V.:Jfl.:jiJtI~H111C11V'l.h:::fll'i 1'Ifu liNC1.,Jl.:Jlfiv.:J~.:J 

i 'Wfl l'i IIl~~ I~ 'U 1~~ 'fl WlIC1 ~~ llJ '\J fl~lInfl Illfl fll'i \l flfll'UfllJ Illfll1 C11fll1C11 Vvl(i 'II 'fl.:J fl l'i ri.:J i'Y~ ~ 101 ~ 1.:J '1 

mVi'Wl'llC1~ i(ifll'i ri.:Jff~~lill~'fl.:J'i:::Yi'U Ca
2
+ i 'W1'lIC1~ltJ'Wl1~.:I i'Wi(il'l1.:1'l ~iJ'U'\'l'U1'\'l~'fl fll'ifll'UfllJfll'iYll.:Jl'W~fl.:J 

11C11V'l 'i::;'U'U'lJfl.:JI'lIC1tl 1~1If) fll'ifl'i:::~'WI'lIC1tl.IJij~lJt1'W'IIUfl T cell fl'i:::m'Wfll'irlfll1~.:I~'fl.:l1:'l'1'i fll'il1fl911~'fl.:J 

mlllJl'cifl fl1'i11~.:J1:'I'1'i~'fl'\J'i:::1:'I'1'\'l1lC1:::g'W'l i'W~.:JiJ~i~4'W~.:I (Clapham, 1995) i'WU fl.ft. 2000 Shilamukai 1IC1::: 

, " .. " I" ". .. .. .. d i "". 1 . .. 2+
flU!::: flflfllllJC1.:J'W'W~fl'i'ilJ'lJfl.:JV1:'I'~ Saccharomyces cerevisiae 1:'I'1Vl'i'W~11'W.:J (fudsJ) l1lJfl1llJ l~.:I~'fl'i:::fl'U Ca 

i'WI'lIC1tl 1IC1::: IflV'fllftVNC1 Illflfll'ifffllll~~l'WlJl~l'i'U'h fllllJfflJ~'W 1l'i::: 1111.:J V111"::; IlJlC1f)C1!1'hl1lJ1V (molecular 

targets) iJfllllJll1lifl'W t1'Wlnfl'i::;1111.:J i'W01:'l'flUC1 i'WlJ'4l1V ~.:JJ'W111fl i .rv1:'l'fllrJm::;'U'U fll'irlflfl'i 'fl.:JH11:'1'1'i 'fl'flflq'\'li 

'\'l1.:J~1.f11l'i 1:'I'1'i ~.:Jflcil1~1111:'1'fl.:Jf-IC1 i'W01:'l'fl~.:J IrJ'W ~.:J iJ ~i~4'W ~.:J ~'W~'W jl'W 1:'I'1'i ~.:I flci 11U 11l::; 1I1:'1'fl.:J f-IC11 'li'WI~V1 t1'W 

i'WlJ'4l1v1i'lV ~lV!l1YJl1 Shitamukai I1C1::: flU! MI1:'I''W'fll1 V1:'l'~1:'I'1v~'WfVhfYll~.:Jflcil1mvi~1:'I'm1::;~1(ifll'i ri .:Iff~~lu! 
Bfl C11~ (JlJ \l fl fl 'i::; ~'W 1:'I'1lJ 1) (l i ~I1J'WI'lIC1tlD.:J;i 'W 'i::; 'U'Urlfl fl'i 'fl.:J1111:'1'1'i 'fl 'fl fl q'\'l i '\'l1 .:I~1.f11l'i~1~V1.,J'fl.:J t1'Ul(ifll'i ri.:l 

2i'Y~~lill~fl.:l'i::;~'U Ca + i'WI'lIC1C111i' 1flV~'i::;'U'U~ i ~1:'I'fl~.:I flcil1l1iJl1r;i flfll'.i II~ fl~ 1.:1 iUlllfl'i::;'U'Urlfl fl'i 'fl.:lH11:'1'U 

'fl'fl flq'\'li'\'l1.:J~lml'i~i ~t1'W flYI Vlv~lltl ~.:JJ'W111flH'i::; 'U'Uifi'W fll'irlfl fl'i fl.:l1111:'1'1'i fl'flflq'\'li'\'l1.:J~1.f11'W ~.:IU1\l::; 

, 1i'1:'1' l'i 'fl'flflq'Vli'llUfl il1,j~fllll1,jlflV\jflri''Wl'iU IVlVllil~lJ IflV1:'I'1'i'fl'flflq'\'l i'\'l1.:1~lm'W~Ulll::;M 11i'llo 1:'I'1'i~1'W fll'i 
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m:;'l11vm~eJ.:J~~eJQhn'lff~'l~1 (Zingiberaceae) lj~eJ'Vll'l1'YlV1ff1ff~f:h Boesenbergia pandurala (Roxb) 

Schltr. (ttJ~ I) m :;'l11ml1~eJ'llth.J'vh~ljf11'j H'i'Uf11'j tJ'j:; f)eJDeJ1111'Hm:;ltl'Uff).J'U 1'Vi'j im1f)1I":; 111 !lm:;'l11V 
~ ~ 

.... 1 ". ~ . . ~1"
mC1eJ'lu'j:;f)eJD~lV'U1lJ'Ul1eJm:;mv ~1If) pinene, camphene, thujene, limonene U":;f11'j\l'j 'U1lJ'Ul1eJm:;mv'UeJ'l 

m:;'l11V1l1iieJ.:JtJ'j:;f)eJD~lVff1'jIf1ljl1"lV')j'iJ~ 1'Ji'U 1,8-cineol, camphor, d-borneol II":; methyl cinnamate ril'U 

J1lJ'Ul1eJlJl :;1l1 V~'ViDtJ~lJlUl'l~eJtJ 1~lIri d-pinene, zingiberene, zingiberone, curcumin Im:;zedoarin 'UeJmllf)l1v.:J 

'ViDff1'jg'U Mllri f)~lJi~1!l1~'j'1l1,,1f1'U boesenbergin A f)~lJW"11l'U, Wml11'U'U Im:;W"11l'UeJVll (1~lIri 

alpinetin, pinostrobin) U,,:; pinocembrin 1I":;f)~lJ'1I1" IfI'U (1~lIri 2,4,6-trihydroxychalcone II":; cardamonin 

(Mongkolsuk 1m:; Dean, 1964, Jaipetch 1I,,:;mu:;, 1982, Tuntiwachwuttikul u,,:;m,U:;, 1984, Mahidol Im:;flW:;, 

1984) 

f) 

.1'" '.1'''' "" llJYI I ffl'Uu'j:;f)eJDm.:J'l 'lJeJ'lm:;'l11Vm"eJ'l (B. pandurala (Roxb.) Schllr.) 0: ~'U 'II: ~eJf) fl: 1l1.:J1U":;'j1f) 

fl1'lfl~O 'l6~111J:Yl 'l J:Yt)~ 'ill oVi'tl~ijqYliiiurY.:J 01 'lr:Y~Nty ty1tullfl",tiim.J1'UUJ:YgJ J:Yl[J~'U ~o" l[J 

i'Uvffl1 s. cerevisiae lOf)l'iri.:Jfftutu1W'lJeJ'lllfl",tiiVlJ ('jtJ~ 2) fI1DfllJ~'U~eJ'Uf11'jmh''1lmnlJ'j:;V:;
u u 'U q 

mitosis l~tJf11'jfl1DfllJf11'jYl1.:J1'U'lJfl.:JltJ'j~'U Swel ~.:J,tJ'UltJ'j~'Uifll'Uff (protein kinase) 'lfiJ~l1~.:J ItJ'l~'U Swel 

Yl1l1~1~I~lJl1~WeJmw~ (phosphorylate) i~hh~'U Cdc28 ~.:J~m)QnDhh~'U cyclin ItJ'U hh~'UI;.:J,*fl'U cyclin

dependent protein kinase Yl1l1U1~ltl'U cell cycle engine IrteJ hh~'U Cdc28 i'U ltJ'j~'UI;'l,*fl'U~.:Jf)~l1~f1I~lJl1~ 

yJeJmyJ~ \l:;Yl1i~ cyclin-dependent protein kinase eJQi'Uil1l:;~ hjljllflf)Vll~ ItJ'Uf-mi~I'1Imll1 q~l1rfl'lf:;"flf)1'j UD'l 

l'1Im~'eJQi'U'j:;v:; G2 (Booher Im:::flW::: 1993; Mean, 1994) iOf)1'lri .:Jff\1j\1j1W '\Jfl.:JUfI"I9iVlJ~fI1DfllJfllm D.:J~l'UeJ'l 
~ . . 

1'1I""ln~'\J'U l~v 2 l(iti'\J'U1'U~fl fll'jri.:Jff\1j\1j1Wr41'U calcineurin U,,:; Mpk 1 I~VYl'lfftJ.:JiOilYll'll'U~llJn'Ui'Ufll'j 
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m~~'UrmYh-ll'U'lJa-l hJ';i~'U Swe 1 (Mizunuma 1!I1~rHl!~, 1998) 1'Ul'lll1-atlfl~ ii1t1';i~'U Zdsl Villl1!1~liJ'U~10u8-l 
(negative regulator)fl1';iVil-ll'U'lJa-l 1 t1';i~'U Swe I (Bi 1!I1~ Pringle, 1996) Vil1,rIf1~mllJ{1'lJ~I1';i~l1il-l-ffilJilJlil! rm 

m~~'UI!I1~ou8-lfl1';iVil-ll'U'lJtN 1t1';i~'U Swe 1 

1'UV{1'~{1'1(J~'U~flm(J~1liffij'U WS I (fuds!) Yiu-hrlml1lJlli(J-l1'U{1'ml~~iJmllJl'1!lJ'1!'U'lJV-lllfll1I.:Jl(JlJ 

~-l l'III1-a\l~ili{1'llJlHlI\l~ilJi~ I-ctV-l\llfll~flnri-l-ffilJilJlil!'lJa-lllfll1I~(JlJ (Ca2+ signaling pathway) ~flm~~'U ~-lliJ'U 

r-ll1lJllllfl1'UV{1'~{1'l(J~'U~fll11(JifiliiJ ZDS I (fuds!) 1,t1ou8-lflnVil-ll'U'lJV-l 1t1';i~'U Swe 1 ~-lVil1,r1t1';i~'U Swe 1 VQ 

1'Um1~~Vil-ll'UM ItI'Ur-ll1Vil111'1'11,,1511 ~~l1~V'lf~Mfll';iIl-U-lI'lll1-avQ1 'U';i~ (J~ G2 ~-l,:f'UV{1'~""'(J~'U ifll11(J~-lfl~11 

1. 4 i "'1 .. '" '" '" '" ,'" "'1Il~ lJ{1'llJlHlI\l';iilJ ~ 'U.flll~'Y1lJmllJl'lJlJ'IJ'U'lJV-lllflm'll(JlJ~-l (Shitamukai IW~flil!~ 2000) 1I'f1t:lllJ lJICHJ"'IJ'Ul~ 

I~fl i t1oU8-l~ril'U1~ ril'Ul1,i-l'IJV-ll~flm:i -l-ffilJilJlil! 'lJa-lllfll1l~ (JlJ \l~ Vil1m{1'~{1'1(J~'Uifll11(J~-l fl ~11{1'llJl';i ()I \l~ty 

~9 Zds1Y 
I ..L 

Cdc28 Mpk1 ~~-___...L..
G2 

Clb jJ- ® ~ 
HIs1 I \ 

[Mih1) ~t [S~1) ( ) (Swe1) Ca2+\
(inactive)y1?,(active~ '< 

M Cd~28 I Calc~eUrin T 

(~~IIt1M\llfl Mizunuma !!I1~flru~ 1998) 
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.c:t 0' ~ 0' A 
VTI'~TI'lV'I'I'W~fI"lV S. cerevisiae YNS 17 (~ds I), (MATa zds I:: TRP 1 erg3::HIS3 pdrl::hisG URA3 hisG 

pdr3: :hisG) (Chanklan 1l,,:;f1W:; 2008) \]fI 1~I~'Wl'l1"",j~~1'WfI,.nrlfl"U~~llJ1~~fi'flll1l"~'Illfi Shitamukai lm:;mu:; 

2000) 1'l1""'iiTI'~ YNSI7 \]fIliv~1'WUl"11'Hl'I"1 YPAUD (YPD (10 giL yeast extract, 20 giL peptone and 20 gi L 

glucose) with 0.4 giL adenine sulfate and 0 .2 giL uracil} 1l"'1,jlJ~~Wl'IiJiJ 30 U~ffl1'l1"I91VTI' 1'Wril.:jmlJf)lJ~wl'IiJiJ 
~iifll'H'lJ01~ 200 'JUlJ~u'Wlli 11:/'W11"1 18 - 24 i11m 

fi'1U 01~ Yl'lfTI'll'W 1 '1'1 'J tf1lJ ;;)lfl TI'TW TI'1l'W '[ '\'I'j 1fI'j.:j fIl'J 'I'I'J:; 'J 1'1f~ 1~1'lJl11'W~U'W ei 11flU'I'I'W lJ TI'1'J mlJ ~~l'I')fl 

~:;!~.:jll'l'J 1 fI'j :;'lflVll'I~ U~1~~1U o1.:jlJ1 'Ill fI~.:jl'llfl'Wml1llJ ~1U01.:jYl'lf'l~~1f11f\lJ l1~Yiyhi ntucti'Yl'lf fIlf11'1fl 

'I'ItjfllJfflTI'~{ ~W1"~ fl'J Wm'l11'YH.miv ~1tJV1.:j fl'J~'lflml'l~tJ~ ('J'I1TI'~1U Ol.:j BKF J52279) 1~t11 1l1~lf1lf\lJ H~l'ItJ 

'I'I'J'Jw'lli' fl'JlJ~l'lVl'Wlll1.:j'lfl~ rl'~1ih lI"~~'WiYl'lf 'Il~~fI'j fI~.:jl'YI'l'l'1 

t11~1U01.:jYl'lf1J1~.:j 1'11l1'11~ 1'W~~lJ ;;)lmr'Wt111J1lJfl":;IVVfl TI'Ofl 1 fltlfll'J 1I'1i~1U Ol.:jYl'lf 50 fl:llJ' 'WllJl'l1'WU" 

500 iJ"titim 'Wl'W 3 l'U ('l'ilJl0'W 3 f1f~ 1l"~t11~.:ITI'Ofl~'l;)lJl'J1lJO'W1I"'1t11,[11'J:;1I'11.:j~1mf1rU.:Il'Ill'Wl'I1~t:mllJlJ 
q'qjqjlfllff t11~.:jTI'fi'fl 111'Y1flTI'tJlJ tjl'lil'll~~1m'l'l~1v'iiTI'~TI'lV~'Wi flellV Y NS 17 J:Yll'1:llJ 1'W fIl'J l'lflTI'UlJtjl'li1'UfIl'J 

iJlJ8~1~fll'jff .:Irl'qjqjlWUf1"I91VlJ MYilf1l'Jliv.:jl'l1"" YNS 17 1'WtJ ll'1l'J ~.:jll~.:j YPA UD (YPAUD soft-agar) 1'U'ill'W 

1'1'1l:;I~tl 1flV~l'IVflTI'l'Jl'lflTI'UlJ(TI'l'J TI'OfltlOl~l'I VllJ) mllJ1'1llJ'li'W 3 iJ"tifl:llJ~tliJ"tiilm~lJ~l1tu ~hl'l'Ul'IJtJ.:IUll'11'J 
lit:J.:I!~tJ 'Illmr'Wt11,[11,jlJ1io.:j1'W~,jlJ~t;!tul'liJiJ 30 tJ.:Iffll'l1"I91VTI' 11:/'W11"1 21'W 1l"'1~'J1;;)1JN"fIl'Jl'lfl"tl~llivtJOlJ 

~1v ~I ~I
'l1flmlJf)lJl'l 'If FK506 llJ'W'l1flmlJl'JlJN"lJ1f111"~ ethanolllJ'W'l1flmlJf)lJN""lJ 

'IllfiN" fIlHlflfl'j U.:Il,1tJ~~'W'I'IlJ'hfl 'J ~'lfl01l'l ~U.:jI1:/'Wl'I'ct.:j' 'WYl'lf 4 'lfijfl~iitj'YIi1'W fIl'J iJlJ8.:j1~ fIl'J ff.:jffqjqjlW 

Uf1"I91VlJ I~U.:j;;)lflfl'j:;'lflVll'l~tJ.:jl~'WYl'lf~l'Il M~lVll"~HI1:/'Wff1'W11'J:; flUlJ1'W fIl'Jl1~.:I tJll'11'J 1'W fIl'Jl'lfl"U.:jri~.:jt11 
fI'j ~ 'lflVll'l ~U~ lJ 1TI'OflU"~IW fll'llTI'l'JU tl fl tj l'l i 1'W fIl'J TI'Ofl fI 'J~ 'l11Vll'l ~tl.:j 1~1~~1'1'i 1"~ ell v~ ii ~1~l~ O'W TI'U.:j'b'U fl 

Au1flf1"U hiil'YI'WIl":;llJ'YI1'WM 1flVll'lifl'J~'lflVl'I1~tJ.:Il1'11.:jlJfl"~IVO~1l'IUfl 5 ilhfl:llJ 1'W1flf1"U hiill'l'W'Wl'W 51'W 

(v'hJl0'W 3 ri.:j) t11ri1'W~l'I1~Ul~'W fIlfllJlTI'Ofl~U~1mlJl'l1'WtJ" ('l'ill'1i'W~V10lJ~1'1'il"~eIlV'lfUflm fl) ;;)lmr'W'\h~.:j 
TI'Ofl~ 1~'l11'J :;ll'lVll'l1.:j~1mf1rU·:jl'i lJ'Wll'1~V~ lllJlJTI'WW 1 fllff ll"~ t11~.:ITI'Ofl;)1V~1'1'il"~" lV~.:j TI'U ~ 'lfUfl '[1l1'1flTI'UtJ 

'ill 'I U (I 

tj'YIiiJlJ 8~1~ fll'j ff .:jrl'tyqj lW llf1m91VlJ 1'W 'iiTI'~~U 111 ri1'U fIl 'J lWfl TI'1'J 'Illf1f1'j :'lflVll'I ~tl.:j 111lJ ~ '1'Y1i1~tJ lffOfll'J 

l'lfl TI'UlJ fll'J uu fltj'YIiom ~lJlJfifl fl'J U.:I 1'W'iiTI'~I~'Wll'W11'1l.:l''W flmWfI (llN'Wm'l'l~ J) lWfI~.:jTI'Ofl 'lflf1"U hiill'l'W 
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~lVcJl~ flll \l"fltl "lJll1mlJll 'Yl m 1YJ tl 01.:Jl1 V1U '11~ ~lV~1l'11"~"1VmYm- ~ l111.:J l!JfH'lI'UIW~ IUCIIWcJIll'lVl IlJ'Yll'U tl" 

M,f.:Jl1lJ~ 5 rilUOtlV (m'j1.:J~ I) 

Dried rhizome of B. pandurala (2.4 kg) 

Plant residue 

233.45 g 
CHpH (5 days, 3 times) 

Yeast based assay 

( +++*) CHpH extract Plant residue 

~ 
Yeast based assay Discard 

(- ) 

. 

UN~fllr.Yi 1 TIfll':i 'fYn~ tl'j~'l11(Jll1 ~tl~U"~~" f11':illYl ffilUL,jt1~Ifi''Un1JOff'' 11J'CYUtlL11'ffO 

+ = positive (growth) - = negative (no growth) 


+++, ++, + = positive (compared to FK506 used as a positive control, which gave +++) 


* = positive (ring like growth) 

http:UN~fllr.Yi
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Fraction Solvent system Remarks Yeast-based assay Weight (g) 

BPAI 100% Hexane yellow oil C 2.31 

BPA2 5-20% EtOAc-Hex yellow crystal ++* 29.5 

BPA3 40% EtOAc-Hex brownish oil +++* 30.17 

BPA4 60% EtOAc-Hex brownish wax C 3.72 

BPAS 
80-100% EtOAc-Hex 5-50% 

MeOH-EtOAc 
brownish wax - 13.52 

+ = positive (growth) - = negative (no growth) 


+++, ++, + = positive (compared to FK506 used as a positive control, which gave +++) 


* = positive (ring like growth) C = clear zone (cytotoxic effect) 

~Hlfll'i lWfl~ 'l"ffnfl lflrHHllJI'Vl'I,I'IJ(J'lfl'i:;'lflVll1ti(J ·HHJl.nHJlU l1u'hi~ri"J'uv(J V 5 ri1'U ~llJ~l~l'rlflYi'YHh.l 

1~ flCJ1'IJ(J'lii'Umuv(J{1 m lJlI 'Vlfl'i lfll1"~lJ 2 ri1'U~1,rN"1J1fll'U fll'i VU 8'liti fll'i ri ~ ri'tyty lijU1fl"I~VlJl'U1i"ff~ ~(J 

BPA2 II":; BPA3 (m'il~~ I) ~'li~l1ll'f~ 2 ri1'UlJllWfll,rl~"ffl'iU~"'l'VltlflVfll'i~fl911lJN"~1V1i"ff~IU"ffllfl"ffl"ff6 

. . 
lWfl BPA2 ~1v9i~flll'\l"fltHllJ\r l~"ffl'i~'lJ11 ("ffl'i A) 9.65 fl1lJ (~l'il'lYi 2) N"fll'im1'\l"fffl1Jl,j(J~~'Uk.w 

Vl'Ul mWfl11mlJ1I 'Vlfl'ilfl l11rillJ"ffl'i lY;V-.l~fll~V1l!":;ll1N"~~l 'U fll'i V1J8'litifll'i ri -.lri'tytylijlllf1"I9lVlJl'U1i"ff~ ~~ 

i~l11 'tJV'UV'Uf1'1llJ1J~"'l'Vltll":;Y1\1'\lU111\191'i1m -.l"fffl-.l~1Vl'VlfliJf1'V1l'l"ffltJfll 'V1'i"ff I fltJ (NMR 1m:; MS) 'U(Jmllflif 

'~llVfl BPA3 ~'ll,rN"1J1fl~tlO"ff~lltl"ffl"ff61'lf'Un'U (llN'UIlll1~ 2) 
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Fraction Solvent system Remarks Yeast-based assay Weight (g) 

BPA211 5-10% EtOAc-Hex yellow solid - 0.5 

BPA2!2-A 

BPA2/2-B 

10% EtOAc-Hex 

10% EtOAc-Hex 

white plates 

yellow oil 

+++* 

-

9.65 

7.54 

BPA2/3 20-40% EtOAc-Hex yellow solid - 7.17 

+ = positive (growth) - = negative (no growth) 


+++, ++, + = positive (compared to FK506 used as a positive control, which gave +++) 


* = positive (ring like growth) 
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CH2Ch extract (100.00 g)

I Silica gel QCC 

BPAI BPA2 	 BPA3 BPA4 BPA5 
2.31 g 29.50 g 30.17 g 3.72 g 13.52 g 
(el (++*) (+++-*) (C) (-)

I Silica gel CC 	 I Silica ge I CC 

1 
BPA21l BPA212 BPA2/3 BPA3/l 	 BPA312 ~ BPA3 /3 

0.5 g 17.19 g 7. 17 g 14.85 g 13 .16 g 131 g 

(- ) (+++*) (- ) (+* ) 
 (++*) (-) 

recrystaliud 

I 
I 	 I Silica gel CC 

BPA212-A BPA212-B 	 BPA3/1-A BPA3/l -B 
1425 g 0.60 g BPA3/2/1 BPA3/2/2 BPA3/2/3 


(+++* ) (- ) (+* ) (++*) 8.24 g 2.38 g 149 g 


Compound A Compound B (++*) (- ) (- ) 
I Silica gel CC 


9.65 g 7.54 g 

rec rys t a Ii zed1 - 
1 

BPA311 11 BPA3/1/2 BPA31113 BPA31114 BPA312/ 1-A BPA3121l-B 
1.14 g HOg 4.65 g 0.81 g 0.35 g 7.89 g


(+++*) (- ) (- )
(-) (+++*) (++*)
Irecrystalized I
Compound A...------1.---.	 Silica gel CC
1 

BPA3/11I-A BPA3/1 / I-B 
0. 85 g 0.29 g BPA 312/1 I I BPA3/2/112 BPA312/ 1/3 BPA3/2/1/4 
(+++*) (- ) OAlg 0.43 g 1.18 g 

Compound A 	 (+++*) (+++*) (+++*) 


recrystalized I recrystalized 

1 	 -~ 

BPA3I2/1/2-A BPA3I2/1/2-B BPA312/ 1/3-A BPA3I2/1/3-B 
1.13 g 1.50 g 0.60 g 0.58g 

(+++.) (+++*) (+++*) (+++.)---.. 
Compound B 	 Compound Crecrystalized 

IIH'Uil1'W~ 2 f)1~ lWmnH,.n~~,:1tI1f1rHltl hiJlli'U 'lJtJ.:jm:::'b'ltlt'HiitJ.:j~-.ltIl'l'lflUrl'Vm lmlJl1'I'lmlYl 

+ = positive (growth) - = negative (no growth) 
* = positive (ring like growth) C = clear zone (cytotoxidsuspect) 
+++, ++, + = positi ve (compared to FK506 used as a positive control which gave +++) 
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3. 	 fmftf)1llt"I'VIi'Yl1.:J~1m~'\JO ,:nn'l'IJ~~rYli~!!£Jf)'vi' 
3.1 	 f1l'lft f)1l1'l::;~'lJUOfl~i~'\JO.:JlI1'l'IJ~q'VIilV1I'J'l::;'IJ'lJrhTvhnl'Jvr'WimmJ (fuds I) 

~ gJ gJ .CIt, dOG) I 9J 9J QI as rI QJ rI qiflU'iJ'l!'l11lJ!'\JlJ'IJ'W'IH).:J1'1'1'l'lJ) ~'YlTi 'W11'1'1'lll:::mV !'WU~ll:::!'I11m 'UlJ'U'WlJl'Ylfl 'CHl'IJn'IJV1'1'~ 1'1'1V'Vi'W linll1V &ds I !'W 

d': ~ ~ dd .d i if 'JI gJ "::::'.0::::.') 0' 
CJ1'l'll'l!M.:J!'IHlU'IJ'lJn.:lU'\J.:l'YllJUflll!91VlJflllCJ 'lfl!'l11lJ!'UlJ'U'W 150 lJllll !lJlll'l 

3.2 	 f1l'lftnll1~'VIiIli'1'Wf1l'l601lI'IJlV1l'Jifi om'Yi~I'J1'\.h E P P 1'1i1f1V1 f1l'l'l.J1111'W'tj'Yi\f 

f1l'lll 'Vi'Yl6~ 1lJJ;]iitlt\j t\j 1 i VHJ i~Hf1'l::: 'If1Vl'Yi ~CJ .:l1~CJllfl f1l'l 'I.J1lJel f1! 1'1''IJ (Wutthithamavet, I 997) fllli:::~1~V~.:l 
, " '" 	 'jJ 

1'1''W 111 Vi 11::: ffnll1t) 'Ylti 'lJCJ.:l 1'1' 1'.i 'IJ~ ~'YltiVillvn i ~~ CJ f1l '.i II fl f1l'.i elm1'1''IJ .:J 1'W1 ~u'Ch'W i1 i ~i''lJi'I11lJ CJ'41fl '.i 1:::'11n1 '.i 'YlVi 1'1'eJ'IJ 

t)'Yli~1'Wf1l'.ieif1!1'1''IJ1'W'Yi~~'IJ~f1'llflu '.ii'l'.fl'.i .ehi'Vi ~'W'YlCJ.:l !Ill::: eJ .fl'.i .j~f1l'W~ 1.:lffjiil illfl1'1f1IiH1'!f1'YlV1 fllli::: 

11'Vi'YlVi'I'lMl{ lJ'I'Il1'YlU1~VI;U.:l1mi ffnllllflVl'Yiiiu1'1111M!ilflf1l'.i'l.J1lJ'UeJ.:l'l;1""~~1U1'1'l'.i EPP ~1ui1i f1l'.i 'Yl11'1'1'.i ~-3n~l1 

~'IJ~nw~1'W1'WUll:::~1'W'WeJn'UeJ-3""""'W~llJ11i'IJeJ.:l Brattsand !lll:::fllli::: (1982) 111mj'W'VI1Vl'IJ~1U1'1'1'.i'IJ~?I''Yli~ll:::mv1'W
" " 	 " 

5% Tween-80 (~'iJ~lJllli1'1'1'.i 1 iitl~ni'lJ/20 ilJ lm~~'.i 1'1;1) Vl'WVinCJ'W~IJ:::lilflf1l'.i'l.J1lJ'UCJ.:l'l;1 ff1'Yii''IJ'l[flfl1'IJfJlJMH!leJ 

9il'Yl'W!I'Yl'W1'1'1'.i'IJ~~'Yli lflfl11lJ""'W1'IJeJ-3\!~1V vernier calipers ~nm 15,30,60 !Ill::: 120 'W1Vi ""~.:lIJ1nf1l'.i'Yl1~1V1'1'l'l 

~.:ln~11 1'i1'1.ntll'l'll~1!'iJCJ{I~'W~f1l'.i V'lJB.:l IJ1n\1~'.i ~1'W~1.:l 

(C-T)/C x 100 

C = edema thickness of control rat T = edema thickness of tested rat 

3.3 	 f1l'lftOll1m11lfl.:Jvl1'\JO.:JlI1'l'IJ~q'VIi~ln'IJ~Qw'YiiJil!lIl::;If)'lJl'Wm1::;~1.:J 9 

ffnll1lflVf1l'.i'YlMeJ.:lIR'lJ1'1'1'.i'IJ~~'Ylii1~fll1:::~H 'l1'li'W ~W""iJiiMeJ.:l illv1~I11'1'.:l~i (2 i11lJ.:lIl1CJ1'W 'W1'W 3 

!~eJ'U) fIlVMU1'1'.:lllflfl (2 i11lJ.:l~CJ1'W 'W1'W 3 l~eJ'W) In'IJ1'W~iifl !lll:::!n'IJ~~lli""iJii~l.:l'l !'Ii'W -20,0, 60 eJ.:li'l'lI9llll9iV1'1' 

!lll:::Qw""iJiiMCJ.:J'iJ5,j~nl'l 111nJ'Wln'IJ911eJU1.:l1'1'1'.i~.:ln~11VJn'l 1'1'eJ.:lff'iJfl1'11 ('.i:::v:::nm 3 I~CJ'W) lJ1'Ylfl1'1'CJ'lJ1'1'lJ1J~1'W 
f1l'.iV'lJB.:li~f1l'.i ri.:J fft\jt\j 1lliUfI lll9iUlJ 1'WU1'1'~1'1' 1UVI'W (nmv &ds I 

I'''''f1l'll'lVilltl'l 

1. 	 I'HI 01') fl~ 0'1 O'l'YillI1'l 00 0~'VIi'VI1'l~1 m~~ii~'VIirJ'lJff.:Jit:i f1l '1 d.:J tYtyqpw!lfllll~mJ1'W£jlI~lI1I'Jvr'WioIl11'J 
(~ zdsl) ;1l0d1'WlIn~ocl1.:J'Yil'Jl'I.J<i)10Yl'l1 

111nf1l'll'iflf1'l CJ-3m1'1'1'.i CJCJnt)'Yliv'lJB.:l1~nl'l ri .:lfft\jt\j 1WU i'llll9iVlJ 1'WU1'1'~1'1'1VVI'W(nmv YNS 17 (~ zds1) ~-3 
ilJ'W1llnl'll'iflf1'leJ .:l~ljm1lJ ~ 11'Vi 1::: (t: tJ~ 3) IJ 1nft1'.i 1'1'tlfl~1V1CJ'Y1l'W CJ ll'U eJ.:J'ri'lf1'1'lJ'W 1'Vi'l i 'Ylv,tf.:l,..,lJ fl 69 '1114 fl 'Vi'IJi11'1'1'l 

1'1'tlflIJ1n'ri'l1 4 'I114fl (~l'.i1.:l~ 3) lI1'1'fl.:lt)'Yli1'Wf1l'lv'lJB.:l1~nl'.iri.:lfft\jty1WIli'llll9iVlJ (Boonkerd IW:::i'lW:::, 2011) 1'W 

-31'W1 ~vlfi~l~ eJ n 1'1'l'.i 1'1'tlfl IJ 1nn '.i ::: '111m,.., ~ eJ.:l ~.:l 1tJ'W'ri 'I1~ljn1'l1.jf1'W nl'l tJ'l::: n eJ 'IJ eJ 1'Vil'l1'W i'l i'11~CJ'WII ll:::l'j t) 'Yli~~1'W 

f1l'l v'lJB-3i~nl'lri -3fft\j t\jlwuflfll9iVlJ 1'WU1'1'~~.:l n~ 11 ~-3J'W ~.:l1'1''W 111~ IJ:::'I11'ri'l1'1114 fltflJl!lun1M1~1'1'1'l'IJ~ ~'Yli~ijt)'Yli. 	 
v'lJv.:li~nl'.i ri-3fft\j t\j 1lliUi'l lll9iVlJ1'WU1'1'~1'1'1VVI'W (nll1v Iwdhf1l'lffnlJ 1t)'Yl TI'Yl1.:l ;1fl1'Vi~eJ1tJ 
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assay 

" I d' 'J/ 9J 5 if I ~ 4~ Cf .J'.J ~ d d ~ 
I'IHHlu:l'll' !lidsl f1dllJl~lJ~'U 6.0x10 I'IH11:l\9l-eJlJ,HHW1~ 1'U-eJl'l11~IM.:jI'll'-eJf) ·HI~.:j YPAUD YU\9llJ CaCI tnllJ

2 

l,j'mi''U ISO iJ1:l~llJ1:l1{ l1{j'lffl~ffti'l~(h.:jlWl'U~-eJ .:r~'ll'ff~'Ui'YI~i'Vltl~tnllJl,j'lJ,j''U 3 iJ1:l~f)flJ~-eJiJ1:l~~fl~ tJ~lJ1\9l~ 5 

ilJ lm~m 'U'U~d-eJl'l11~ lfwii FK506 tnllJl,j'lJ,j''U 0.5 ilJ 1m IlJ1:l1{ltI'U'11~tn'UfJlJYl1:l'\Jdflll1:l::; ethanolltl'U'l1~tn'UfJlJ 

Yl1:l1:l'U ,jlJ'ill'UI'Yn::;I~-eJ~ 30°C I'll'Uld1:l1 2 l'U (Wangkanwan U1:l::;f!W::; 2009) P: 'I1'ltn'UfJlJYl1:l'lJdf) FK506 N: 'l1~ 
f1d'Uf)lJYl1:l1:l'U ethanol BPA: ffl~ffti~-eJV1.:j11t11'U~-eJ.:jm::;'ll'ltlll'l~B.:j 

List Plant family/ Species Code Plant Part Voucher Activity 

number" 

Acanthaceae 

Andrographis panicula/a (Burm. f.) Nees. APA Whole plant BKF 152277 +++ 

2 Barleria inpulina Lind!. BIN Whole plant 

3 Barleria s/rigosa Willd. BST Leaf CY & NP 3[ 

4 Jus/icia adha/oda L. lAD Leaf 

5 Jus/icia grossa CB. Clarke. JGR Leaf 

6 Jus/icia betonica L. JBE Leaf 

Annonaceae 


7 Anaxagorea javanica Blume. AlA Leaf CY&NPI8 


8 
 Uvaria vie/namensis Asl. ex.C meade. UV[ Leaf 


9 Polyal/hia suberosa (Roxb) Thwaites. PSU Leaf 


10 Mi/rephora /omen/osa Hook. F Thomsan. MTO Leaf 

- ------_._ .._-_._...._-_._--- - _. 



-----

--- -- -
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List Plant family! Species Code Plant Part Voucher Activity 

number' 

Araceae 

11 Aglaonema tenuipes Eng!. ATE Leaf 

Araliaceae 

12 Polysciasfruticosa (L) Hanns. PFR Leaf 

13 SchefJiera leucantha R. Vig. SLE Leaf 
--.---~-------..--...----.. 

Apocynaceae 

14 Holarrhna pubescens Wall. ex. G. Don 

Bignoniaceae 

15 Oroxylum indicum (L.) Vent. 

16 Crecentia cujete L. 

Bixaceae 

17 Rua orellana L. 

_... _--_._.. __._--_.._._---_._ ..__ 
Cieaceae 

....._--_.__._ 

18 Myxopryrum smilaci/olium (Wall) Blume 

HPU Leaf 

OIN Leaf 

CCU Leaf 

ROE Leaf 

-_....---. 

_ ..._---_._ --_.. -.. _... _•..... __.. _.__.. _..__._--_._.._._....__..__..__.._--_ ._.._...._.._ - -- - ----_...-

Compositae 


19 Elephantopus mollis Kunth 


20 Eupatorium stoechadosmum Hance 


21 Artemisia lactiflora Wall. ex D.C. 

_______.______._...•_.•_ ...______ _..___.._ _._ ..._....._ ___. _...._._........._...... 

Elaegnaceae 

22 Elaegnus lati/olia L. 

Euphorbiaceae 


23 
 Croton stellatopilosus Ohba 


24 
 Croton caudutus Geieslen 


25 
 Alchornea rugosa (Lour). Mull. Arg. 


26 
 Excoeoaria cochinchinesis Lour. Var. 

cochinchinensis 

27 Antidesma bunius (L) spreng var. bunius 


28 
 Phyllanthus pulcher Wall. Ex Mill. ARG. 


29 
 Sauropus thorelii Beille 
..- .------ .. --.-.--.-.-.---- .. -- - ---...~---....--.---.-----_•. 

MSM Leaf 

EMO Leaf 

EST Leaf 

ALA Leaf 
........ -_. ..._._....__..__..._.·.·0.___.._-_._-_.._ _ 

ELA Leaf 

CST 

CCA 

ARU 

ECO 

Leaf 

Leaf 

Leaf 

Leaf 

ABU 

PPU 

STH 

Leaf 

Leaf 

Leaf 

CY & NP 42 

__.._ .__ 



---- ---

37 

List Plant family! Species Code Plant Part Voucher Activity 

number' 

Flacourtiaceae 

30 Hydnocarpus anlhelminlhicus Pierre. HAN Leaf 


31 Hydnocarpus ilicifolius King. HIL Leaf 

---- - -------_....._- .. _.. _.... _.........._.....__ ..- -----------.-.--.-...----- --------- --------_ ._- _..- ..._-_.._._-..._.._._._-_... _._-_ ..- ....__._--

Guttiferae 

32 	 Garcinia gracilis Pierre GRA Leaf 

-_._-_._-------_._--_. - --_._._._ ._-- -- - ------_._._ _.. __.__ ....._--_.__.__._--
Labiatae 

33 Vii ex negulldo L. 

34 Clerodendrum paniculalrum L. var paniculalum 

Lauraceae 

35 Cinnamomum porreclum (Roxb.) Kostrem 

36 Cinnamomum camphoa (L.) 1. Presl- -- -_.__ ....._-_._._ .__ .__._--_._.. _.._-_.... 

Leeaceae 

37 Leea rubra Blume ex Speng 

._---_ .. _--_.__..._._.. _ ---
Leguminosae 

38 Caesalpinia digyna Rottler 

Magnoliaceae 

39 Maglwlia rajanjana (Craib) Figlar 

40 Bauhinia sirindhorn K. & S.S. Larsen 
"'-"---""  "'-" ---'-'--'-'--

Moracese 

41 Anliaris loxicaria lesch. Subsp. Ioxicaria 

VNE Leaf 

CPA Leaf CY & NP46 
---_._._ .._.. _-_._._----- _ ...._ ..._-_.._

CPO Leaf 


CCM Leaf 

__....._----------_._---_...._.•.•....._._--_._._.__.....__ 

LRU Leaf 

"'- ..........__._._--	 ----


COl Leaf 

...... _....__._._.._.__.-._..... _--

MRA Leaf 

BSI Leaf CY & NP 4 
-------_.. _-----_.. ..__ .-....._

ATO 

42 	 Ficus lincloria G. Forst. subsp. gibbesa (Blume). FTI 


Coiner 

----_._._-- _._. __.-.-_.•....__ .__._-----_._ .._-_._-_._.._-_.........._.... 

Myrsinaceae 

43 Maesa ramenlaceae (Roxb) A.D.C. 	 MRA 

44 Ardisia crellata Sims var. crenala - ACR 

----_.--...

..__._-_.. _----_.

Leaf 


Leaf 


_.._._ ......._._.._.•._.....__.__._._...._._.. __.__.....------ --_. 


Leaf 


Leaf 

-_._ _.._-_._-_...._....__.._. __.__..._-_.._ -_ ...-._•..._ - -.- --_.._-_...__._...__ ... __._..._-_._... __ ..-......--..---

Mytaceae 

45 Syzygium cumini (L.) Skeels SCU Leaf 

--  _...._.. . .__ ....... __...._--_._ .._----_._-_..__........ _---_.. _.._..... __._._...__.__.... _...._. ........ . ._----  _.. _-_._-
Ochnaceae 

46 Ochna illiergerrima (Lour.) Mer. OIN Leaf 

.... ..... _ _.._....._.._._.......... ............__.._..._--_.._ - --- -_.... _......_._.__._--.._.._--



--
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Plant family! Species Code Plant Part Voucher Activity 

number" 

Rubiaceae 

47 Oxyceros horrid/ls Lour. OHO Leaf 

-_._._---_._-_._------....__.. .._- ......._-_...._....... ......_.. _....._-_....._-_....._.. _.. _.... _........ -----.----------
Palmaceae 

48 Caryota mitis Lour. CM! Leaf 

--_...._--- -_......._-_.._.._._--.--_.-..._--_. .. _-_...__... .._... _...__ ...._-_.....-_.._-_.._-_..._-_._-- _.-.._ --- _._------
Phormiaceae 


49 Dianella ensifolia (L.) DC. DEN Leaf 


_. __._-_._--- - - - -_..._._-_..._... _... _.. _----_._.__._.. _-_...__._.._---.._--.. _--
Sapindaceae 


50 Allophylus cobbe (L.) ACO Leaf 


51 Lepisanthes fruticosa (Roxb.) Leenh. LFR Leaf 


52 Lepisanthes senegalensis Poiret LSE Leaf 


S imaroubaceae 


53 Picrasmajaranica Blume. P1A Leaf 


54 Brucea javanica (L.) MelT. BJA Leaf 

----_._-- ---_._--_.----- _ .. _-- -- --.-- -_ .. _--_...---_.. __.. _._----

Sterculiaceae 

55 Mansonia gagei 1.R Drumm ex. Prain MGA 

56 -_.. _... _-
Helicteres isora L. 
---- 

HIS 

Vitaceae 

57 Cissus quadrangularis L. CQU 

Zingiberaceae 

58 Alpinia (Languas) conchigera GrifT. ACO 

59 Alpinia galanga (L) Willd. AGA 

60 Alpinia mutica Roxb. AMU 

61 Alpinia purpurata (Vielle.) Schum. APU 

62 Amomum villosum Lour. var xanthioide T. L. Wu & AVI 

S. J. Chen. 

63 Boesenbergia pandurata (Roxb.) Schllr. BPA 

64 Curcuma longa (L.) CLO 

65 Hedychium coronarium 1. Konig. HCO 

66 Kaempferia galanga (L.) KGA 

Leaf 

Leaf 

Leaf 

Rhizomes 

Rhizomes 

Rhizomes 

Rhizomes 

Rhizomes 

Rhizomes 

Rhizomes 

Rhizomes 

Rhizomes 

CY & NP 70 

CY & NP 48 

BKF 152279 ++* 
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Plant family! Species Code Plant Part Voucher Activity 

numbera 

67 Kaempferia parviflora Wall. Ex Baker KPA Rhizomes BKF 152278 -1+* 

68 Zingiber monlanum (cassumunar Roxb.) (Koen.) ZMO Rhizomes 

Thelade 

69 Zingiber oJJicinaie Roscoe. ZOF Rhizomes 

-, +, -1+ and +++ indicate no growth, weak growth, medium growth and potent growth, respectively. 

* indicates the fonnation of a ring-like growth zone 


'The BKF voucher specimens were deposited at the Bangkok Forest Herbarium (BKF), Royal Forest Department, 


Bangkok, Thailand·The CY & NP voucher specimens were deposited at Chulalongkorn University Herbarium, 


Bangkok, Thailand. 


*YNS 17 (&ds I mutant) yeast cells were cultivated on YPAUD soft agar containing 150 mM CaCI 2 and incubated at 


30°C for 2 d. 


f-HHI1'.i !lVf1'l11"(T 1';i eJ eJf1q'VlTI'l 'U f11';i ihJg.:l~H\ f1n ri .:l~q)q) 1ruUrHH91VlJi'UV"(Tfl"(T1V'W'U {f1(11V~ 1f1f1'J ~'II1Vm ~eJ.:j hw 

1l';i'J~91~'fl1lJf11'H1Vf1J{'JVV"(TflI'lJ"(T!leJ"(TI"(TV '¥lUl11J{"(T1';i 3 'IIU~ ("(Tn A B 1I(1~ C) ~.:llJq'Vl~'~~i'Uf11';iihJg.:ll(\f11';iri.:j 
~q)q)lruUi'lm91VlJ 1~vijq'YITI''YI1~'ti''JfI1'¥l~Bf11';i I~~q)'IlB .:lV"(Tfl~~!l "(T~.:lfl.:l1l1';i 1.:l~ 3 iJ{Yi~~u'YI';i 1U1 f\';i ~"(T~1.:l'YI1.:lIi'llJ 

'Ilv.:l"(T1';ii.:l 3 'IIU~${1V1'Y1i'lUf\'YI1~m'tlf11'Y1';i"(T1f11J (NMR 1t(1~ MS) '¥lUl1"(T1';i 3 'IIU~fl.:lf1~1'J1~'Uvl(111'J'UBVf1~lfWij 
';i1V.:l1'UlJlU~'J ~v pinostrobin (A), alpinetin (B) 1!(1~ pinostrobin chalcone (C) 

~lf1~(1f11';i'YI~"(TeJutYmm~flU!lBfI~i~'Ilv.:l "(T1';iU~ q''YITI'1~V';i~UUV"(Tfl"(T1V'W'U{f1(11V (&ds I) '¥lUl1"(T1';i A 1I"(T~.:l 
~", . . 

q'YI~i'Uf11';iiJuiJ.:l1(\fmri.:l~q)q)lru!li'l(1191VlJM~Yiq'~ ';ieJ.:l(1~lJl~v"(Tl';i C !l(1~ B 'flllJ1:11flU (1l1HlVi 4) 
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lil1nrn 4 fH1f11'J'I'1fHH)'\J'j:::~'U!1~f1~i~'IJ~~ft1'J'U~"1'1'11f1flv'J:::'U'Ulhnlft1V'l~'t.j~fHl1V (fuds I) ~iJ CaCl
2 

f111lJl'li'lJ'li''U 

ISO iJCl~lml1{* 

" " f111lJl 'lJlJ'IJ'U ftl'J'lJ~"1'1'1t~!1Vf1 i~ 

1lJ 1m llJCl1{ (J..lM) ftl'J A n'l'J B ft1'J C 

2,000 +++* ++* +++* 

1,750 +++* ++* +++* 

1,500 +++* ++* ++* 

1,250 ++ +* ++* 

1,000 ++ + ++* 

500 + - +* 

250 + - -

125 - - -

+ = positive (growth) - = negative (no growth) 


++t, ++, + = positive (compared to FK506 used as a positive control, which gave +++) 


* = positive (ring like growth) 

* ft1V~'U~f1mv fudsl ~liv~1'U'1l1111'J YPAUD ~iJ CaCl 2 f111lJl'li'lJ'li''U 150 iJCl~llJm{ ,jlJ~~tulliJiJ 30 '1l~ff1-
19Im91Vft 11J'Uldm 48 'JilJ 

1'Uri'J'U 'IJ'1l ~f11'J 'I'1fln''1l'U\}'I'1 i'l'1H:'i'Jil Wl~1'U t'U'l 1~\J1n'l'J 'U~ "1'1'1 i~~f1ci1'JlJ 1'Y11f11'J'I'1fln'~ 'U\}'I'1 i1 'Uf11'Jfi'1'U 

f11'J5mft'U 1flvilhmlll~V'J\J1~'JVft1'J EPP l'U'lJl1\f 'W'Ul1ft1'J 8 IIftfl~\}'I'1tl'Uf11'J9i'1'Uf11'J5mft'U i~~~"1flIl1vl'U 30 

'U111 1111~\J1mll~V'J\J1~'JV EPP 911lJ~'JVft1'J C !1Cl::: A 1flviJ~'1lVCl:::f11Ju'U6~lvhn'U 80, 71 tw::: 64 911lJ~lfi'U (!1ftfl~fi~ 
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.,; '" tITl VI U[J fl VI 

Dose 

(mg/ear) 

Edema thickness 
¥ 

% fll'itJ'UtJ.:J 

'" 30 'Ul'YI 60 mti 30 '\.nti 60 'Ulti 

Vehicle (acetone) - 147 ± 12 210 ± 15 - -

Phenylbutazone I 57 ± 3*** 117 ± 3* 61 44 

ffl':l A I 53±12*** 127 ± 34* 64 40 

ff1'J B I 30± 15*** 103 ± 9* 80 51 

ffl'J C I 43±15*** 110±20* 71 48 

Ethyl pheny\propiolate (EPP)-induced rat ear edema model 

Values are mean ± SEM (n = 3) 

Significant from control * p < 0.05, ** P < 0.01, *** P < 0.001 

4. N~ f)l 'J'YIVI tI~'UmUJ fI.:J~-:I 'IJ~.:JtIl'i'U~q'YIi1)1 fl fl'i:; 'tfl£J! 't'In~.:J~iit]'Y1itJ'U~.:Jit)f)l'i r,j.:J ff'qJ qJ1Wllfl~I9i[JlJ1'U~tI~ 

Nrl fl1'J Vlll ffeJ1J1'l1 1lJfl ~~ -:I 'IJ eJ ~ ff1'J1J~ "'lVli1'U fl1'J U1J~~10 fl1'J ri ~ ffqj qj 1illumu'iitllJ1uVff~ffltl-Wuffl rl1tl 

(fuds I) 'Vj1J':hff1'J1J~"'lVlilHNn1Uf11'J u1J~~1af11'J ri~ffqjqj1illU flnl'iitllJ 1uliff~ff1t1.wuffln1tl1u'¥Jfl'l ill-:l~~lfi1Ji~~ 
1l1iJeJu~lfi1J1Uill1~tJfl~~e,J ill '11 iJlJ11'eJ ~,j~,j'~ f11'J (i1ii~uff"~ .ueJl.;j n) 

IJ1flf11'J fi~m eJ.:J,iieJ ~'fi'u i~l1'll 4 'I1iJ" IJ1floyf~'I1lJ" 69 ff'lliJ~ ~u ff" ~q'YIi~ ~1uf11'J U'lJ~~10fluri.:Jffqj qj 1tu 

IIflnl'iitllJ 1uliff~ff1tl.wU~flfl1t1 fl 'J~'llltll'\1 ~eJ ~~.:J~"I~ul1'151u fffJ n;;i ~'Il11~U'I1~.:J1uvhoyf.:J'I1lJ" ~iJfffl tlill'Vj1uflU U1J~.:J 
15f11'Jri.:Jffqjqj1illUflfll'iitllJ1UVff~ i~Utlflff1'J'lJ~"'lVlim~'I51tll'l1 ~eJ.:J 1" tlf11'J~"1I1lJNn~1t1Vff~ ~.:JTI'n" i"flntl hiJlVlU 

'lJeJ~l1'15~.:Jmh1~fl'l11lJllwfl111'1J~"'l'YIf1"tIIVlfliJfl1 f1'JlJl1Vlm 1VJUn~Yi ~IJtf1 f1'J.:J fff1.:JVl1.:JlfliJ~1t1.ueJl;JrlVl1.:JTI'I'tlfl1V1'J 

TI'1nlJ i~vJfI1 11Utltl~~lfWiJ'J1tl.:J1UUft1 3 'lliJ" (ff1'J A B Url~ C) fitl pinostrobin, alpinetin Un~ pinostrobin chalcone 

mlJ~l~1J IJ1flNrl1um'J1.:J~ 4 'Vj1J 'h qVlfU1J8.:J10f11'Jri.:Jffqjqj1ill 'lJeJ.:JUflfll'iitllJ1uVff~'lJeJ.:JTI'U A lJlnfll1ff1'J C 

lJ1nfll1ff1'J B mlJ~l"'U Un~'Vj1J',hTI'l'J C iJmllJl~uYifJ~m9!rl~lJlflnl1TI'1'J A Url~ff1'J B 

.::It. dd , , d ~~ .::::t. q .cs 

IJ1m1tl.:J1UVl1.:J1Vltl11'l1ffmVlN1UlJlWU11 pinostrobin lJt]Vl1i1l1Uf11'J I IJ'J qj 'lJtl.:JU1JflVlI'J tI Helicobacter pylori 

.& QI cl d QJ I cl J'..d ,,~
9!.:JUIJ~1JUltJU'YItlBlJ'J1J-:l1ItJU ff11l1 ~'lJtl~ bflm~I'Vj1~ eJ1'\1l'J (Bharmapravati Url~ flill~, 2003) 'Utlfl IJ1flUIlJeJ l'llff1'J 

ffOfl \J1m1flm ~'llltli'nfJ1B 1f11'J UN n1U m ~1'Vj l~ 'ell'\1l'J1uff1l1Vl" rl B.:J 'Vj 1J 11TI'1'J TI'O""~mi11'U tl fl1l1 fl1l~ ~ 11~tlTI'11l1~ 
'lJeJ.:J h flllft1U~}jt] Vlfn~f11'J DmTI'1J'lJeJ.:J liN rl ~1111'llN rl'l1 1til~ 1~U l'i'ieJ .:JIJ1fl pinostrobin iJt]Vli'fi'lUf11'JDmff1Joyf~1u 

'J~1J'lJ COX-I Url~ COX-I! ~.:JeJl1leJll1JltlqVlf~ITI'~lJo'UM ~BlJl Ashidi Url:::flill~ (2007) Vl~TI'eJ1Jt]Vlf pinostrobin 1u 

http:1uliff~ff1tl.wU
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dd04 " . I QJ! IQ,I dd.ea tJ.IV 
lJ:::1'j '11lJ~WeJ~'lJ11 lUlJl{lHJ (CC RF-CEM) 'ViUl1'ff1lJ1'j\HJUV'If11mmllll'IJeJ'IlJ:::1H1lJ~1M~'lJ1111ft:::/J'I'ff'j 1'1 reactive 

oxygen species (ROS) ~ l1JY11ft1mgeJ~m9fftc11lJ1'VlfleJ'U1~~ V~llU'VlUl'VrN1rltyh,l f11'j 1Il1VUuUeJ:::'VieJ'Vi 1'Vlff'ff llft:::1'UiJ 

2006 Smolarz llft:::mu::: Y11f11'jrl~meJ'I111'ff1'j'ffn~\llfl¥7'lf~llt)'Vli~1'UlJ~1~'11~~1fteJ~'lJ111'UlJ'4'1:l6 'ViUl1 pinostrobin II 
.c:f g 9g/ " c:: d 4 	 Q "l":::::" d."';'.1

t)'Vlli'Vll ~1119fftftlJ~1H1lJ~WeJ~'lJ11 (lurkat 11ft::: HL-60) lJf11Hl1VllUUeJ:::'VieJ'Vi ~'Vl'ff'ff (apoptosis) 1~/JlJf11'j\lll/J1'VilJ'IJ'U 
~~e:.:J' fie: '1'1 .,., e: '1'1"" 

\IlllJi'l11lJ1'lJlJ'IJ'U'Vl1'VilJ'IJ'U 'lJeJ'I pinostrobin 11J'U'Vl 10 'U1 ~ 'U ~lJft1'j 191ft ft\lll/J 25-60% 'Vl 100 'U1 ~ 'U ~lJft1'j 19fftft\lllV 45-76% 

Uft~~ I 1lJ1m ilJft1{19fftc1\1ll/J 70-88% 

, 	 , . 
ril'Uf11'j'Vl~'ffeJut)'Vl1i1'U f11'j~l'Uf11H)m'ffU 'ViUl1'ffl'j B l1'ff~'1t)'Vl1iiJuiJ'If11'j mlJ'lJeJ'I'I;1l1~ 11{~'1~~il1/J1'U 30 

'U1Vi l1c1'1\llml1~Vlthl{lV EPP \IlllJl{lV'ff1'j C llft~ A 1~/Jll!lJeJ{1~'U~f11'juu8'1l'vhnu 80, 71 Uft~ 64 \IlllJ~l~'I.J Uft~ 
t)'VliiJu8'1f11'jmlJ'lJeJ'I'I;111~'lJeJ'I'ff1'jU~~'Vli B Uft~ C llt)'Vli~'1fll1 phenylbutazone ~'11~1tJ'U'lI~mUfJW"ftmfl 
1'U'lJtlJ.~~t)'Vlifi'lmi11'IJeJ'I'ff1'j A 1fl~1fi/J'Itiu phenxlbutazone eJ(h'l1'j~\Il1lJf11'.i'Vl~fteJ'IiiHmcl'Vl~fteJ'I1~V'I 3 ~l~eJ'lI~ 
'Vl~fteJ'I fi'llf'U1'Uf11'.i~eJveJ~r-Ift'l1'Ul~Vtf \l:::1I{ffn'l:llfl'Vlii~m~'Vi1:::eJU1'1~,:j\llfl'ff1'.i B 11ft::: C 1'U11'U'lJ11 6 ~l~eJ'II~ 

"I 	 ". 

'Vl~fteJ,:j~eJl,j 

1rieJY11f11'.i 'Vl~'ffeJUfll1lJi'l'l~1'IJ eJ,:j'ff1'.iU~ ~'Vl1i'1 'U n 1'j iJu 8'11~f11'j ri '1-ffty ty 1tlJ.1!i'l ft1~VlJ1'U{j'ff~'ff1/J~'Uinft1v 
(&ds I) 'ViUl1'ffl'.iU~ ~'Vl1i'iim1lJi'l,:j~11W:::111'r-Ift 1'Uf11'.i iJu8,:jl~ f11'j ri '1-fftyty1tlJ.Uflft1~/JlJ1'U{j'ff~'ff1/J~'Uinft1VhnJfl'l 

il11:::~1~U 1'1i'U il1/JMll'ff'lQ~ fl1VMll'ff,:jll~~ 11ft:::~i.ltlJ.11.fJiJ~1'1'l fi'l~n~11lJ1U~111{~1l1{jeJ'U~1~uluil11:::,jfl~~ 
eJtlJ.l1.fliJ,reJ '1,j n1J~fm 
." :.J 

~eJl,j 
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<do 

3.1 mHltJV1~VnJYlU(ll (published) 'illtJltJ I 'lJ'Vlfl11lJ~~tJ 

Aree, T.; Tip-pyang, S. ; Saowanthip, P. "6-Butyryl-5-hydroxy-4-phenylseselin" Acta Cryst. Sect. E, 2010, 

E66, 02464-02465 (JIF OAI1) 
• Y 

3.2 nl'n.hlfftJBVl(l~ltJi'lflfnn~~'lJ'lfl~ ~ltJltJ I IjB~~~il 

I1iV'.i~~V Iff~lJl.Jty '1Ylffl(l 1I(l~~VlJ'Vl'.i 1 fflff~. ffl'.i iJ'lJ8~iJTYi~(l1f1~tJIBffI'VlBI'.iff~1JffnVil1Yl~ ~'illnff~(liJtJ. 

fn'.i'l.h~'ltlJi'll'lfn'.i "i'VlVlfflMl{i~v" f1f~~ 3 ltJ~ 14-151JtJlf1lJ 2554 f1tU~i'VlVlfflff~{ lJll1i'VlVl~VtJl'.iffl'.i 
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