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vhin 11'1,l,eHJ~ 10 "l5it<il ~LL£.JnL~lil1nL'V\.J1ff:i::"151FJGh (KO) Lrlarhn11Y1<ilffel1Jrrnifuu5'1 

LelUL6l53J'Li1'Yl1i:l 1ri~mmn<ilm1ff ~1F.11TI microplate assay 'WU11 ff11 7 (5,7-dimethoxy
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-trimethoxy-flavone) iit1Ylif£Ju 5'1L w F.1'1 46.2% wm,nnttu'1L~ i'1 Lr111::'\,{ ff11t1m~\1,f 
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"llt1'1Yfo111U 6 "15it<il(1-6s)~a 3
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(3s), 4
1 
-aminoflavone (4s), 3' -acetamidoflavone (5s) LLl:l:: 4

1 
-acetamidoflavone (6s) 

l.iTV11um1ri<il ffEIUf!Ylif1 un11£Ju5'1Lel'l,l, L6l1aJt1::L6l1'ni:l lri~uLEJ ffL<il a L 1ff"ll t1'1ff11i'1Lf111::'\,{L mhd 

'WU11 tl1mrnn11uu 5'1 Lt!U L6lf3Jel::L6lf'ni:l 1ri~mam~m jff ~fl11:IJL °lJ :IJ°lJU 0.1 mg/ml "11 tl'1 ff11 
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1ri~U.Le:JffL~ m jffff'1 ff<il L ri1nu 69.45% 1 u.n11LLtl11tln1::"151 F.1Gl1r-J'1 tbn1::"151 F.1~1LLi'1:IJ11l~ 1 i 
'IJ q 'IJ 
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i:l el elnll1 u L~L!qj{!pn1~ '1'111 id}1-u.J'1 t~ F.11Tin11'1'11 LL i'1 LLlJULL °.liLL "n'1 (freeze-dry) LL~11 Lr111::'\,{ 

~1U1TILLnff 1f11:1J11 Ylffnvl 'WlJ11 LU.i'1ffll~~L~'WULU 'W1!:ff117L ri1«u 1~FJL~tl1:1J1rnL ri1nuo 

69.3 98.4 LLl:l:: 245.3iji:l~n1:1J~eln11.1i1mh'1~1:1J~1iu eltl1'1L1n~1:IJLL3J11n11ffll<il~1UL:IJYl1 

U.eli:l 1mi'150% ,1:: 1im:1-11rnff11 7 mnn11LL~'1!:<il<ilfl11:1Jtturla11'1vf'1L1 
'IJ 



"lJ 

Abstract 

Ten (1-10) of isolated flavonoids from the rhizomes extract of Kaempferia 

parviflora (Krachaidum; KO) were examined for butyrylcholinesterase inhibition activity 

using microplate assay. Compounds 7 (5,7-dimethoxyflavone) and 6 
, 

(5,7,4 -

trimethoxyflavone) showed 84.60 and 46.2% inhibition at dose level of 0.1 mg/ml, 

respectively. Furthermore, 3' -nitroflavone (1s), 4' -nitroflavone (2s), 3' -aminoflavone (3s), 

4' -aminoflavone (4s), 3' -acetamidoflavone (5s) and 4' -acetamidofla~one (6s) were 

synthesized. Compound 1s showed the highest acetylcholinesterase inhibition 72.58%, 

while compound 5s showed the highest butyrylcholinesterase inhibition 69.45% at dose 

level of 0.1 mg/ml. 

For KD freeze-dried powder, the air-dried rhizomes of KO were powdered and 

extracted with 0%, 1 %, 5% and 50% of MeOH in water and removed the MeOH under 

vacuuo . These extracts were then converted into powder form by freeze drying. 

The GC method was validated to quantification of flavonoids (6 and 7) in KD 

freeze-dried powder. Only flavonoid 7 was found in these extracts. The yields were 0, 

69.3, 98.4 and 245.3 mg/g , respectively. In addition, the freeze-dried powder from 50% 

MeOH in water extract was hygroscopic. 
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1. 'U'Ylii.1 

1.1 TI1"i'Yl'U 'YI 1i1,-;r'f'Hl4i n11aJ/Gf11ai1,m ~ (information) fit fl tl1'71 el'1 

1u1.h::L'YlY1lm.131Yl".15~L'1£.Jn-hn-l"::".151t.HH.i 3 ".15it~ ~El n-a::".151mV1~0'1 n1~".151mL~'l'.ILL~:: 
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n1::".151£.1~1 n1::,n m 'VI~ E1'1LL~::n1::".151 mL~'l'.I Luu Yl".15,hY-rmL~h.11nu LL(iJLUU Yl".15(i11'1".l5it~nmL~::ii 

rrnifY11'1£.17(i11'1nm~mXa£.J 1~ £.Jn1::".151 £.JLL~'1'il::iim1.111.1~LL~'l'.IL i11n-hn1::".151 £J L V1~0..:i ~1u 

n1::".157t.1~1LUWW".151..:Jf1 Zingiberaceae L'liUnULL(iJEJ£J1u~n~L~t11nrn1.h1::'V\E13J ii~El1'Y1£..11Yl7~~f 
'IJ , 

i1 Kaempferia parvif/ora 

n1::".151t1~1 Luu Yl".15i11~niiL V1-!11i~u Lila 1 m V1-!1m,1Ltlu~:w1..:im.iuV110 ~~1 a1n~uuu , , 
Lrn::LL1'1 Luuvi"lf~11uh-n 1~mV1-!11iLtlu£.11i1.1i1~~11:: irnw LLn'YlEJ'l'.la~Lvfo ,11nn11~nM1 , 
wn~11a1..:i~'1'Yl7'11°.lf1n11~~1um°.l.10'1n1::°.!51t1~1

1
•
2

•
3 

vmi1 E1'1T11.h::n01.J'Yl7'1LflaJ~~1ity ~a 
d " .-

l'J~1 LTUEILJ~ "ll''1m1L 'V\~1iii.iiim1~nM1{l'YlTI'l'l1'1Lml°.!51'Yl £..11 vu.111 5,7-dimethoxyflavone ii 

{l'l'lifi1unTHlnL~1.J (Anti-inflamatory activity) L 'n £..11.JLinu £.173J1~1j1'\,\,'V\~1 £..l°.!5U~ L ,iu 

LLEl~L~1'1,1, Ltll~1f1Elf~1-uu ~Ta 5,7,4'-trimethoxyflavone LL~:: 5,7,3' ,4'-tetramethoxyflavone 

LL~~'l'.l{l'l'lifi1m f El Pl~smodium falciparum ~LUU~7L 'Vl~°.l.l El'111fl3J1~1L1£.J LL~::LJ'1Vmi1 ~11vJ~1 , 
lma£.J~~'il,6) LL~~..:J{l'l'lTii1uLf0 Candida a/bicans LL~:: Mycobacterium i.ii1£.1 LL~~11L'Vl~1d 

i.:u~u11ii~111~ri11 iLn~Wli(iJEJL"ll'mf 11::L 1'1~'1'1~,rnl.l 
4 

'\,l,Eln'il1nd [J..:J~1.J11 ~11~1l~LEl'Yl1'1,1,El~ 

°.lJ a..:im·::,n £..1~73J{l'Ylif°.l.l £..11 £..l'V\~El~L~ El~lLL~..:J 1 'VI ru LL~::n11'V\~ L n1..:i°.l.1 El'1~1 i.iL~n~1mJ~1 £..1°.l.l El..:J'V\'1-1, 
~ 'IJ 

5 iut. I ~~ 
°.l.111 LL~::t.11.J t.1..:in11L n1::n~3J°.l.JEl..:J Ln~~ L~ El~".l.l El..:Jfl'l,I, , 

Compound R1 R2 R3 R4 

R4 1 OCH3 OH H H 

H3CO 2 H OH H H 
R3 

3 OCH3 OH H OCH3 

R2 0 4 H OH H OCH3 

5 OCH3 OH OCH3 OCH3 

'i11mrnn11'Y1~ ~01.JLfl0..:iiu Vl1.J11 ~..:, ~n~°.l.l El..:JLV1-!1n1::,r1 t.1411 aJ{l'l'lif irrnT..:i LEI'\,\, L6U3J a:: 

L6U'Yl ~ 1fl~UL El ~L ~ El L j~~ L rl tl1°.IJ 0'1171.J 1 jfl 5 ~ L6UL3J af 1~ £..1 r)'Yl if <K..:in ~11dir'1 i.:w L fl ti ij m~ Lfl ti 
'IJ 

ri1m1~nM1mri0u <K..:iitu m1 ~nM1q'Ylif'Yl1'1Lml".l51'1'lt11i..:in~11~..:iLilu~'l'.l~u1~uh Lil0..:i,11n 

L V1-!1n1::".l51t14i1 Luu ~,r~11ui.~1~V11 i.i~1 t1 h1.1..h::rn~i. 'l'l u u~::Luu ~itt111u1111flnU°.l.l 0..:iflu i. 'l'ltl , 
uan'il1ni! un111 L f111::'\{ ~110 anq'Yl if ~1 ity 1 "~~~.nm6tf LL~:: 01V111L ~111,11nn1::°.!51t1411 ,1::'Yi1 

1 i ~~~.nm6tf <K..:in ~113Jfl m111~LL~::ri11 i ~~~.nm6l'l'll a..:i i. 'l'l ti a1111~1~1umn~ , .. 
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1.2 ~113J£1f1~nl UGltf13J1~eh'lIJnl'Vl1 ., ., 
• 1 vi '1 ., ..r .J vi. 1 ., ,<j ... ... "" A f'I vi u1::b'YWI b'YHHHI 'l,l,L"ll<il1El'U,"lf'U,6]J-Jel~HJ bu<il1EJ'l"l"lf'l"lUliU1U1"Jf\.l.<il 1J1-J"lfU<ilbuU~3J'U, b'l"l1 'IJ , , , 

ff13J11nli1m 1idjuEJ11m111 w1V11a 1 iLtlua1V111rn13JLi ,nnn11~m!l-1Lfla.;iiu"l!E1-JV1ii 1 r.Jii t1 

~~<il.fllli6nli113J"lf1 G1 111fl1".151Lflii T1rn::1'Yl r.J1~1ff<ilf 1 um1'Yl<il ffEIU{l'Ylf iru 5.;i Lau L6.lfafo::L6.lffifl 

lfl~'l,l,Le)ffb<ilelL1~Lfla.;iiunui-Jffll<ilff3JUL'l"l1 50 "Jj'U,(jl i1t11n- TLC assa/'
7 

'l"l1J11 El-J,11.h::nau , 
'Yl1-J L fl ii"ll a.;i ~3J u L 'l"l 1VI fl1 r.J "lfU<il LL~<il-J ri 'YI f ~ ii 1 ffU 1,i 113J 'l'Y.;i ~ .;i ffn <ii ,11 n L VI S1 n 1::".151 r.J ~1 , 
Kaempferia parviflora Wall. Ex Baker ~-JLiL~Eln~-Jffll<ilffa,JUL'l"l1';J1nn1::".151EJ~1 ~ffl!l-1Vl1 , 
ff11~1ity~LLff<il-JrJ'Yli'Yl1-Jihn1'1"l1 um1iru 5.;i LEIU L6.lf3JEJ::L6.lffifl lfl~ULEI ffL<il a L 1ff ~.;, LUUff1 L VI~ 

"llEI-J h~Hlfll6.lfb3JElf Luuhfl~'l"lutiaEJ1umia.1 hfltl<ililn~"llEI-J~3JEI-J " dementia" ~iin11n<ilriE1t1 , 
'V\U1 ~"llel-J ff3J e),J hi ff1a,)11rl'iil<illij1 b 'Vl~n11m~ ~1U3J1 Li fl113Jlij1 b~El 3J iitlfln1r.J1<il el1J ff'U,e).;J 

Lbu,m 6) 'Vl1El L3-lff13J11rlf111Jfl3Jel113Jffi<ilULEI-JLi a1'n'l"lu1 un~3JflU~-J a1 ti flU ~Luu hfl a fl L6.lf , , 'IJ , 

ff' A A~d 1' A O d A 
baJ e)j ,1::am11ffru b ffEJ'V'l'U, 'Yl"ll El-J ~a.I El-J 'U,ff1U"ll El-Jn11fl11J fl3Jfl113Jfl<il fl113J'ii11 bbfl::n11L 1 r.J1J b 1tl-J 'IJ ., , 

111 B1~<i1 LL fl:: 'laJ ff1 a.111ri 11 fl u~.;i1u 'ti m a.11.ln G1 

ffiiG1~bb'l"l'Ylmi,11nn11<;111,11m11 hfla&ll6.lfb3JEl1 bbff<i1-Jh~\v;u11 1 1u 20 "llel-Jfl'U,~ii 

El1r.J 75-84 ii ,1::u1muuhflafll6.lfb3JEl1 bb&l:: 1 1u 5 "llel-JflU~iia1mnu 85 ii n,i::Ltluhfl".15'U<il , , 
itL"liunu ~1'U,fl'U,~Elci1wfo 40-70 ii ffii~n11bUU ~El 5 LUEl1b'n'U,~ Lrielfl<il111Bf1EIU'V\U1d' 

'IJ 

• 1 1 ., , . 1 ..- "' ..-"' .. ~I .... .J'. , • 1 ..- "' ..- "' .,. 
u1::".151n1 flnUE1r.Jn11 1 Luel1b6.lfU<ilaJE11mnu 65 u rn 1uuu1::".151n1 7 buel1L6.lfU<il a.1a1mnu , , 
65 tJ bbfl::an 50 tJ 15-20 bUEl1b6n'U,~"llel-JU1::".151n1fon,1::iia1mnu 65 tJ irumJ1r.Jfl113J11 LU , 
EIU1fl<il fon,i::rin 11fl a&l L6.lfbaJE11flnma.1V1un L 'l"l11::lij1u1u~u1 r.Ji1 r.J l 1fld',1::iimniJu 'Ylnil u&l:: 

'IJ , 'IJ , 

~ ~ .., 1 "' """' ., "' .r., ., x fS',01 "" 
1111:: mm1Lv-11<ilumnB1 <ii mL 'l"l'Yl t1 LL&l::ru1 <iln'iil::<il a-1a.1mn"llu<i11 r.J <i11 m 'Vl<ilULL 'l"l'Ylr.J'Yl1 fln,i.;i 'IJ ., , 

1 ifl11mrnh~nB1LL&l::1ir.J 11flaflL6.lfLa.1e1fLuua ci1.;iann 'laJ11,1:: 1 uu1::L~uiJa.;inuV11a1nM1 

lj,J,lU'l,l,rJ-JLaJiim~1nM11 i'V11r.J"ll1<ilbb~ii r.J1~-J el1'iil"lf1 tlf111Jfla,)EJ1n11~1-J 6) 1 iua tl&l-J 1ii1fl111 , , 
'1 "' 0 A I VI ,d ,d "" .d "' "' VI ,vi ., 

Lb<il 1fln,1::<;11L u w;i e1 Lil L 1a r.J 6J baJ an.;,1::r.J::mtlumn 6J mn,i:: b3J L<il~fl 

~1L Vl<il"llEI-J l 1flflfl L6.lfbaJEJfiiff3J3JG1~1u11ff1m1mn<iliJu'li,11nvrn1 t1 ff1b 'Vl<ili1 t1nu Lb~ ir-1 , "' , 
VI I f'I .d I .., 1 .d • .... .J "',<j "'.'I .., VI ... "'. jA ... 
baJbu'U, 'Yl'Yl111JbbU".15<il <ii r.J ~1 b 'V\<il'Yl~1fllliff1b'V\<il'V\ U-Jnfl El ~u1 ti El &l b6.ifb3J El1'iil::3J u1a,J1llib 6.lf&l&l ~a.I El-J 

q OJ , I\J 

&l<il&l-Jbbfl::ff11~Eltl1::ff1'Yl Acetylcholine (ACh) &l<il&l-Ji1t1 ff11~EIU1::ff1'Ylilbuui1L~ElaJ lEJ-Jefi1i-1 
• I 

I (/' .c::I. I&,, O Al A I .d 

<i11'16) "llel-Jb6.ifflfl~3JEI-J'Ylfl11Jfl3J<i11Ufl113J'iil1 fl113Jfl<ilel1'U,bbfl::'l"lrj<iln113J<il1-J 6) baJEI ACh &l<il&l-J , 
~-J'Yl11 iLn<ilE11n11~1.;i 6) "11 El-J hfl e)fl l6.lfb3J af i1,i~uuii r.J1~"lf1 m ~a,JU13J1lli"11El-J Ach 1 Uff3J El-J 

l<11m1amJ'Ylfi1u Acetylcho-linesterase (AChE) ~ciEJEJff&l1r.J ACh ~El AChE inhibitors L"lfU 
8,9 , ,¥,,i , ~ ., "'.'I .., VI .. ,,. .. .r VI ., 

tacrine, rivastigmine Lbfl:: galantamine r.J1b 'V\&l1U,J-J"lf1r.Jb'Vl~u1 r.J El&l b6.ifb3Jel13JEl1n11<i1"11U b<il 
'IJ 

LLfl::"15::&l am1'Yl1<ilfl-J"ll e1.;i l 1fft11 L<ili."11l u 1::r.J::L~a.1 LL1n LL~,1::LaJ"Y111'Vl11fl'Vl1 t1"111<11 , 
bEIUl6.lf3JLfl~'l,l,belffb<ilelL1ffbbti-JEIElnLUU 2 ".15U<il ~El bEIUL6]J3JEJ::b61fYlfl lfl~Ubflffl<ilf!Ljff 'Vl1El 

(acetylcholine acetylhydrolase (EC 3.1.1.7) iifl113Jlij1b 'l"l1::b'iil1::'iil-J~EIEl::L6.lfYlfl lfl~U bbfl:: 

LEl½l61J3JU1Yl1fllfl~½belffb<ilelb1~Vl1El (acylcholine acylhydrolase (EC 3.1.1.8) 'Vl1El 

2 



psudocholinesterase ~iifl··n:1J,i1Lvn::~aih'Yi1i;i 1fl~U (butyrylcholine) 'Vl'IX1~'Vltn°.lla-3 

Lel'U. L61f3f a::L61f'Yll;l Lfl~ ULa~L'il m1~ ~a I.el 1~1i.i;i61l'a::L61f'Yii;i Lfl~Uath.J11~ L 11~ cholinenergic 

synapses ci-1uV1iX1~"lla.Ju1'Yi1i;i Lfl~umm'ilm 1~ir.J1.aj'Yl111m i.i.i'~ L tta.J,nni.ajviu~11/-3~u 

,i1Lvn::,nn1111:1J°11'1~ (specific natural substrate) °.ll0-3LEIUL61f3fu1'Yi1i;i1fl~'l,l,L0~L<il0L1~ t1.JLL3J11 

Lel'U. L61f3f U1'Y11l;l Lfl~'U.La ~L'il m 1m1::i.e11~1i.i;i61l'a::L61f'Yii;i Lfl~U L~L 'liun'U. iifl11:IJL ~011L0U L61f3f u1 

'Yl11i;lLfl~UL0~L<i!0L1~'Yl1'Vl'IXTrhuu scavenging enzyme 1um1'Yl1i;l1tl'WM°.lla-3~11tl1::namnn 

1111:1J°11'1~ m.h.Ji.1n<i11ma"1-t i.61f3fu1'Yi11i;i Lfl~ma~L<il m 1~iini;i lnm1a anq'Yli'L ~i'.i amau L61f3f a:: 

L61f'Yii;iLT1~mam~m1~ u~,1::LL'iln~1-3nu1mia-3°.lla.J substrate inhibition mh1~a m1rTrnT-3n11 

'Yl1.J1U°.ll a-3 Lau L61f:IJL~ ti ~11/.,,~u ~ :IJ1n dh1, Vl 0 ,i:: di~ nm a'l,l, L61f3f 0:: L61f'Yi i;l Lfl ~'1,1,La ~L'il a L j~ 

L Y11it '1,1, iim1arru1 ui1-3n1w1 e::iu~'l,l,E1.,i~LL<i!n~1-3n'l,l,°.ll eHLa'l,l, i.6.U3f a::L6.U'Yi i;i Lfl ~UL a ~L ~ m 1ffLLr;:i::u1 

'Yi11i;:i Lfl~ULam~m1~~a substrate ~:1J1mn'l,l,Vl0 Rosenberry (1975) rnuai1 rate-limiting 

step "1Ja-3n1::u1'1,l,n11d.J ~aiu~a'l,l,n11~f1-3~11tl1::narni-3ia'U.~funue::ici1-3m:1J1::~:1J 

(induce fit complex) ui;i::ni;i Ln"ll a-3 substrate inhibition a1,1 ;rn tta.J:1J1,11nm11un1'1,l, ~ 
:'.. ,,y ,,yd ' VI ... A 1 .. 0 1 ., ., 

"ll'U.'il0'U.'U. uan,11nm°ll'a11n11 deacetylate "ll0'1L0U b6.U:1Ja::L6.U'Yll;l T1l;lma~L'ilm·rnnn'Yl1 'Vl°11'1l;l'1 
'II 

d"' A 1 .. .., d Viti.., .., 10 
,nnn11'Yl:1Ja::L6.U'Yll;l fli;l'U.'i!1'Yl~0.J b ,iunu anionic site "ll0~ __ acyl enzyme 

1 'l,l,U1::L'YlYll. 'Yl tin '1 LL3J11 ,i1u 1'U.~ih ti [J.J Sji,aj :1J1nun Lrl aL ii r.J lJ n 1J tl1::°11'1n11 u fan 
'II 

'il::'1U<i!n LL~llU1J11LU'l,l,1Jlli'V\1~1irua'l,l,'V\d-3 ~fl11';J::~1'Yl1-3Ua.Jn'l,l, i. 1 ii~:IJU 1 Vl1L 'Yl[l~i;l1 r.J°ll'¼~ 
V V , 

~n11LL Vl'Yl rf 01 mnm ~ai1 ii~11viT1ru1 '1,l,n11n1::~'1,1,T111:IJ~~LLi;:i::~wv-!T111:1J,i1 L 'liu ii'13J'l,l,,11n 
q q q 'II 

L:IJ~~n1::'Yl-3i;l1r.J 1uu1un "lli1'1,l,"l1'1,l,LLi;l::11'1,l,1r1
11 

'l,l,an,11nrt' £J-3ii~i;l'11'1,l,~'Wmh::iU'l,l,1U1°11'1~1.~ 

'Yl<?1~auq'Yli~1'1,l, AChE nu~:1J'l,l,LVl1L'Ylt1~i;:i1t1°ll'it~ 
11 

viui1 ff11~n<?1,11n11nua1::Lw~i11 
q 

(Stephania suberosa Formann.) LLi;:i:: ,11n11nvi<?1~ll (Tabernaemontana divaricata (L.) R. 
q 

Br. Ex Roem. & Schult.) 1,X~i;im1'Yl~~au~~:1J1n (:1J1nni1 90 LtlafL-ii'l,l,~) i'1t!'l,l, ,i::L~'l,l,L~ 

11 ff:IJ'j,l, 1 Vl11.'Yl£.l'V\i;l1 r.J°ll'¼'?liiin £.11l1Vl1um1tla.Jn'l,l, 'V\101nM1 hflrt't~ 
q 

...... ~ .. ,,r., 
13.1 ff'1 Lfl11::'V\ ff110 Elnr]'Yl1l'Yl1'1°11'1Jl1Vl LU 0'1~'1,1, 

13.2 ~nM1rJ'YlirTu t-iLaU L6.U3f a::L615'Yii;i Lfl~'l,l,Lelm~m1mLi;:i::u1ffii;i Lfl~'l,l,LelffL~m 1ff"ll0.J 

ff111.l'1 LT111::1-foi;:i::ff11u1Lrni~ LLr.Jn i.~,11n L ~.r1n1::°11'1 t1~1 
q 

~ .. I ff' 0 Q,.., A ~ Q,.., .dY1 11,1 0 1 
13.3 Y1mflLm1'Yl1.Ju1::t1n<i1~11ff1T1ruui;:i::/V11aff'1ffml'Yl b<?1,11nn1::°11'1 t1m '1,1, 

q V 

1.41JU1.JL11Glfl14i1iu 

'Yl~ ~0uq'YlirTu t.,, L a'l,l, L61f3f a::L6.U'Yi i;:i Lfl~'l,l,LD ~L~ m 1ffLLi;:i:: ni;:i::u1fi1i;i fo ~ma m~ m 1ff"ll 0'1 

~11lJ1~'Yl li,11 nL ~.r1 n 1::°11'1 [I ~1 LLi;l ::ff11D '1,1, 'W '1,1,]jy.j i;l1 L 1ll,i.l'1 L T111::'!{ 11 :IJ n-i n111 L T111::i 'V\1 
q q 

3 



tfhn ru~11~1ity,nm-1~<il.nru~n-~::"lf1 t1~1 t-h'.1 LL1hJ1.l ~ ~1un11rl1u i.J LLU u LL "15LL ii.J (freeze-dry) 

i1tl11iLLn~1fmJ71 'Yln11vJ 

1.5 ~ii~1t '""nT:fiiu t~rn a1iJnriH-ij m1t/'Vi~hmwJrt1'1~11aJA~ri1-haJ11~ "n1"i~i u 

- n11~f1<ilLLa::LLt1n ~71~1iru,11nn1::°1l'1 £..1~1 ., 

1.5.1 'Yl<ill,ielUrJ'Ylif uutT.JLel'U, l.6JJ~el::L6JJ'Yl~ 1fl~'il,Lel ~L<il ell 1ffLL~::U1'Yl1~ 1fl~'il,LelffL<il ell 1ff 

A 6" 0 Lo 6" .... I 1 .., ' 
"1J e).J ~1jlJjffY]Ji';J1nn1::°1l'1 tl<il1 LL~::~1je)'U, Vl'U,Jin~1 1'U,ff.J Lfl11!:VI , , 

1.5.2 1Lf111::~V11m111ruff11~1iru,11rn-1~<ilnru~n1::°ll'1t1~1t-l.J~LL1.l11u i1t1m1rl1 
., 'II 

LLi.JLL1JlJLL"15LL"lJ.J (freeze-dry) i1t111iLLnff1mm 1 'Yln11vl 

1.6 'U"i:: tu~i(fi~1~,j1~:: 1~-ru 
1.6.1 ie111L'!ITT1~1iru,11nn1::"lf1t1~1LL~::m11.l1::t1n<il1i 'II ., , 

1.6.2 Lt-ltlLL Vl1t-l~.J7'U,L ~ t11nun11f111Jfl 1lfllli111VlU1111lli~7j~7iru 1 'il,t-l~ <il.Jl lli6Yll i nu , , ., 

A.~ O A. A a.., • 

2.11fifl1"i~1m"n1"i1~U (Materials & method) 
A ,,( !') o., 

2.1.1 fl1"iUUfl'11"i1J"iG'frtfi~1 fl6'1'1&'ffl~ 
~ 

LLtlnff11u1~'Ylif1u~.Jfff1<ilLunL6JJU (i,i71 1-3) LL~::l.<ilfl~uhihrm (ff11 4-10) 1.i~11Yl~1 

11'U,e)tl~U1::Ln'YIYl~711'U, ~ihJ1111ru111nvie1 10 °l}''U,<i} ~,1::'ll1 I.U'Yl<ilffelUrJ'Yliuu tT.JLe)'U, l.6JJ~U1'Yl 

1~ 1fl~me1m<ilm1~ 

2.1.2 n1"i&f'1 L~'i1t'Vl1 "t(.P}"i'W,n t 1" odff "-w,n t1" u~trn laJ~-w1.n h" 
2.1.2.1 fl1"i&f'1L~'i1::'Vi1"L(.P}"i'W~111" (&11"i 1-2s) 

a 

0 
benzene R~I Cl 

SOCI 
2 R ""'--

2 
h 

R = NO R = H 
1 2

1 

2 

R = H, R = NO 
1 2 2 

4 



R 

2 
0 R 

~Cl 

R~ 

pyridine A R 

No pyridine, KOH flYOH ~R 
~2 

2 R 
1 

b C 

~o 
CH 

3 

d 

0 0 

e 
rl2S04, CH3COC 

Heat 

1s R = NO R = H 
I 1 2

1 
2 

2s R = H R = NO 
I 1 I 2 2 

0 

~ &'°d ~ 
nT:i~.Jb~rn:::V\3-1 3 °1.IU<ililU 

haHi:l.l'iil1nTH<il1t1:JJ nitro-benzyl chloride (b) ha..1il1 nitrobenzoic acid 29.9 mmol 

1uwi'1'Yl1(;:l::;fl1tlbUU~U 3J1b~:IJ SOCl289.9 mmol T1Ubrn::1v,lin6li'LuUb1(;:11 5 i'11:JJ.J 'ii11mfuibltl 
' "' .., 0 

1::L Vim VHHEn<i11'Y11~:::,nuaan 

iume1uri1 (tlfin1t11esterification) il1 o-hydroxyacetophenone(C) 10.88 mmol mL~:JJ 

pyridine (;:I.JI.ti 9 ml bbfl::m:1Ji1 ti (b) 11.97 mmol rn u1iu1':it11m~°llel.JI. u 1<i11L 'ii!U (°lTU<il em it 
,i::Ln~<il11:1Jfe:iuie:i.;iu-rlluei1.;iit1LL-n.J) T1mtlm 1~1 30 u1ri'iil1nif m m.J~<ilnru'Ylrli.i~.;i i.t11 u 1 M 

HCI bb~1U1:IJ1~f1<ili1tl EtOAc 3Tlf.J bbi11::LV\tlw11'Yl1(;:l::;~1t1e:ie:in bL~1U11.U<ilm.J~ni1t1 

EtOAc nu hexane ,1:::i.i~11 nitro-benzoic acid 2-acetyl-phenyl ester (d) 
~ I f 1,.1 

iume1un 2 (tlfln'1t11 acyl rearrangement) U1~~<ill1lli'Yl (d) rii.i,11n-'.llU<ilelUbb1"nm 3.51 

mmol ui1L~:I.I KOH 6.59 mmol <i11:1Ji1t1 pyridine 7 ml bL~1TlU~illliV\1lij 50°C bUUb1~130 
, 'll 

U1'n bb~1U1:IJ1~f1<ili1tl EtOAc 3Tlf.J 'ii11ni!u1::b'V\tlw11'Yl1~::(;:11tlileln LL~1il1!.tl<iln~~ni1t1 
' 

95%EtOH ,i::; i.i ~11 1-(2-hydroxy-phenyl)-3-(nitro-phenyl)-propane-1,3-dione ( e) 

iU(vlelUti 3 (tlfin1t11 cyclization) il1~~<il.fllli'n(e)rl1.i'iil1niu<i1e:iU 2 3.11 1.75 mmol Lb~1L~:JJ 

glacial acetic acid 2 ml Lb(;:!::; H2SO4 1 'Vltl'il TlULb(;:l::liT111:1Jft1u111t11i~1111::1v,lin6Jidjun~1 

1 °lT11:1.1.;i V1i.J'iil1ni!uu1m~n<ili1t1 EtOAc 3Tlf.J 1::b'V\tlw11'Yl1(;:l!:~1tleleln Lbi1il1LU<iln~~ni1t1 

95%EtOH 'ii1::i.i~11 3'-nitroflavone (1s) bb~:: 4' -nitroflavone (2s) <il1:IJ~1w1U 

5 

R 
2 



2.1.2.2 n1'it1'1Lfl'i1::~e1::alTuvhnT1u ('11'i 3-4s) 

0 

N02 

c:P'I 
:::::,... 

HCI, Cl-iJCOOH, Sn 

0 

3s 

iuGluU~ 1 (tlljn'1m reduction of nitro group) th nitroflavone 0.748 mmol 3J1LG13J HOAc 

4.8 ml LL!;l:: cone. HCI 0.8 ml ,nnitt'1Elr.l 6) LG13J Sn 3.74 mmol fl'U.LUUL1l;l1 1 i113J-:i ,nnif u 

~n<il<i11£.J CH2Cl2 1::mt1i1ii1l;l::l;l1£.10em LLi1it1Lll<ilm--1~ni1t1 CH2Cl2 ,i::1i~11 31
-

aminoflavone (3s) 

0 

""'::: 0 
I 

0 

4s 
1,1 ' • .., 
a, ~ O A a., A 

?l'l,l,Glu'l,l,'Yl 2 u1 nitroflavone m 0.37 mmol L<il3J Pd/C(10%) 0.1 g ,:nnUUL<il3J NH4HCO2 7.4 

mmol LL!;l:: MeOH 12 ml flULUUL1l;l1 30 U1'Yl LG13JU1nkULL!;l::~n<ili1£.1 EtOAc it1.ffu organic 

mii1hfoi-:ii1£.1 anhydrous Na2SO4 LL!;l::1::LV1£.Ji1ii1l;l::l;l1£.JEJem,i::Li~11 4
1 
-aminoflavone 

(4s) 

+ 

0 

3s, R = NH , R = H 
1 2 2 

5s, R = -NH(CO)CH , R = H 
1 3 2 

4s, R = H, R = NH 
1 2 2 

6s, R = H, R = -NH(CO)CH 
1 2 3 

ii.1 aminoflavone (35 Lll;l:: 45) EJLJ1-:ll;l:: 0,21 mmol3J1ii11.lfin1£.11 acylation 1<il£.Jn11 

LG13J Ac2O 0.42 mmol Lll;l:: triethylamine 0.15 mmol ,11niuL~3J CH2Cl2 10 ml flULUUL1l;l1 3 

i113J-:i (35) Ul;l:: 24-E'113J-:i (45) ,11nif u~n<il<i11£.1 CH2Cl2 1::LV1£.Ji1ii1l;l::l;l1£.IEJEJn ui1it1L'U<iln 

f.l~fi<i11£.I EtOAc ,i::L<i1~11 3
1 
-acetamidoflavone (5s) Ul;l:: 4

1 
-acetamidoflavone (6s) 
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,::( a.., ~ '1 ~ A '} .ct A AA 'i"' .ct 
2.1.3 nTi't1Gl&'fel1Jf)'t1fiB1J B'1Lel\U"li3Jel~L"li't1Gl tAa\-1,LelG'lLGHl L ";i&'fLLGl~'lJ'l'Yl";i'Gl tAat-Uel&'f LGlel 

L";i&'f 

L da-.1,nm au l6.ll3JL\il ~ma a-L~rn L ·n,~ ih-rn ~ a hfl a~ l6.UL3J af LLtl-i a an d'.lu 2 "lfitGJ ~ a 

LEJU l6.ll3J a:: L6.ll'n ~ Lfl ~UL El a'LGl ElL 1a-Lrn::u1'Yi1~ L\il ~ 'U.LEJ a'LGl ElL 1a' i-i\t U~-.'.IU 1 a-11~ LL tin i.i,nn 

n1::"lf1 t.1~1 1 o "lfitGJ u~::a-11i-1L\il11::~ 6 "lfitGJ m'YIGJ a-aunrn au l6.ll3J a::L6.ll'Yl~ fo ~ULElmGJ m 1a

Lrn::u1'Yi1~ L\il~ULElffLGlEJL 1ff L ~tl\~1'11% n11uu~-1 ~\il113JL'll3J'lJU 0.1 n~~n13J~Eli3~~~G)j 

LEIU l6.ll3JLfl~ULElffLGlEJL1ff~'l'lGla'ElU ~El a::L6.ll'Yl~ Lfl~ULElllLGlElL jff (AChE) LL~::u1'Yi1~ 

L\il~ULElffLGlElL1ff (BuChE) t~m1-nn'l'lGJffEl1JLL1J1J microplate assay Gl13J1TI"llfl'1 Ellman's 

method 

"' 0 .., 2.1.4. n1";iLGl";i93J&'f1";i&'fTVl";i1Jn1";i't1Gl&'f el1J 

2.1.4.1 n1";iLGl~U3H'l1";i'Gl::Gl1B'JJ'tfrWu-f 

- ff11~::~1tl'LJ'WL'WEl1 A (\il113JL'lJ3J'lJU Tris-HCI 50 n~~L3J~1{ pH = 8) 

._a-_, Tris-HCI 788 n~~n111 ~::~1t11uii1nku 80 n~~~G)j ,11n\tu1Hu pH 1vi'Lrhnu 8 

i1 t1a-11~::~1 ti L6.UL~ t13JLTIG11em l6.ll~ (Na OH) 'V\1El a-11~::~1 t1n1G1 i.e1 LG11\il~a'1n (HCI) wn11 

L'lJ3J'lJU 1 M LGltlL°15 pH meterLLi1~-itl1rn_fl3-11GJ11~HJu 100 n~~~G]j 

-a-11~::~1tl'LJ'WL'WE11 B (fl113JL'lJ:IJ'lJU Tris-HCl 50 n~~L3J~1{ pH = 8 LL~::3Jf111:IJ 

L'll3J'lJU"llEl'1 bovine serum albumin 0.1%) 

i-i Tris-HCI 394 n~~ni':i.J ~::~1t11uii1nku 40 n~~~G]j L~3J bovine serum albumin 

~-.1i.tl o.o5 n~~n13J (L ~a-rl1t11irnui.6.llafiifl111110-ii.11 um1ii11.lljn1t11i.i~ilu) ,nn\tutli'u 

pH 1iL'Yi1nu 8 i1t1ff11~::~1t1L6.UL~mJLTIG11ani.6.ll!t1 (NaOH) 'V\10 ff11~::~1t1n1G1i.e1tG1,f1~01n 

(HCI) fl11:IJL°.IJ:IJ°.IJU 1 M LGltlL"lf pH meter LLi1~-itl1ummG111iLilu 50 n~~~Gl1 

2.1.4.2 n1";iLG1~£.13JLel\,I, 1"liaf u~L"liria LAii\,l,Lmnmm ";j&'f 

- n11LG11tl3J stock solution (fl113JL°.IJ3J'lJU 97 U/i3~~~Gl1) 

,11nu~1n Laui.6.llaf 1 ii~~ni'3J ,idiLEJUL6.ll3J 349 u 
ii1wi!maUl6.ll3J = 1.5 n~~n111 

LE!Ul6.ll3J 1 n~~n111 ,i::iiLeJ'U,l6lf3J 349 U 

LEIU i.6.llaf 1.5 i3f!~n13-1 ,i::iiLEJU l61f3J (349 x 1.5)/1 = 523.5 u 

Laui.6.llaf 97 u EJtl1ua-11~::~1t1 1 ii~~~m 
'IJ 

Laui.6.llaf 523.5 ,1::0tl1uff11~::~1t1 (1 x 523.5)/97 = 5.4 SJ~~~Gl, 
'IJ 

~::~1maui.61faf 1.5 iifl~n111 i1t1ff1,f!::~1mTi"ILi"laf A 5.4 

1m11 i. i'l U"111Gl un1 iii:-htlG1 a-it'l'l~ e.llli'V111i3~1n11 -20 El'1~1 L 61fm 6lim1 
~ 'IJ 

1h::mru 2 L~au 

jj~~~G)j LL~::lt1 lUL1l1J 

a-1 m 1m 1l 1J i'm.fl l i 
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- m1L'i11t111ff11~::~1 m0u 16.lfaf (~1111L ,Y11,Yu 0.25 util~~~'il1} 
&;I • I.I .... A AA (VJ" 

L'i11t1mnn stock solution ~113JL".ll3J°1m 97 U/3J~~~'il1 ~hm 

ULU'il~11~::~1maUL6.lfaJ,11n stock solution ~1'1,l,1'1,1, 26 µI ui1tl1utl1111'il11vi'Ltlu 10 

il~~~'i]j (jl1t1~11~::~1m:Tvhv-laf B ,nmfuih1tlLn'U1ffM1L1~Eltll,'Vl.flil 4 0'1~1L6.lfiilL"ntlff LU'l,I, 
, 'II 

L 1~10 LJ1'1U0 ti 15 'l,l,1'n ri 0'1,1, it11111 °lf-11'1,l, LL~::ri0uii1n11u~l'V'~'l,l,ff11~::~1 mau L'.ll':Ui Eh'IU1 

ff11~::~1 t1111t-ii-1 t 1L '!Xii a ru 'V\11 iJ L rhnu arn'Vlnil'IX 0'1L~mi 0'1,1, 
, 'II , 'II 

.,. 1 ~A. AA 1 q 
2.1.4.3 n T'H 111 "H'..l 3J t e:ni •zum 1 'Yl "HH A Gl 1-U e.HH 111 m "H1 

&:I • 'V llJ A AA 

- n11L'il1tl3J stock solution (~1111L".ll3J".llU 100 U/3J~~~'il1} 

,nnu,nn L0ut'.ll':u 1 SJ~~n111 ,1::iiL0UL'.ll'aJ 500 u 

~::~1m0ut'.ll':u 500 U i1t1~11~::~1mTv-lLv-l0f A 5 il~~~'il1 ,1::Liff11L'1::L'11t1 stock 

solution 1'111:IJL°ll:IJ°ll'l,I, 100 U/3JL'!~~'il1 

- m1L'i11t1:1Jff11~::~1m0ul6.lfaf (1'111:JJL°ll:JJ°llU 0.25 U/iiL'l~~'il1) 
&f • 1,1 I.I A AA CV .J" 

L'il1t1:1J,11n stock solution ~11:IJL".ll:IJ".llU 100 U/3J~~L'l'il1 'il'1U 

tlLtl'i1~11~::~1mauL'11'3J,J1n stock solution ~1'1,l,1'1,1, 25 µI LLi1tl1um111'i111'1XLU'l,I, 10 

il~~~'ilj (jl1tlff11~::L'11t1'1Jv-lLv-lfff B ,11mfuit1tt!Lnu1m.11l1~arnV1.nii 4 a-imL'.ll'm~hrn LUU 
, 'II 

L 1 L'110 ci1-1u0 ti 15 u 1 fi ri El u ib m 1 i-11 u LLL'1::ri 0 u ii1 n115.'il 'WU~11~ ::~1 m 0 u L'.ll':JJ i a-1 it1 

ff11~::~1 t1mt-1i-1 L 1L '!Xii aru 'V\113J L rhnu e)nl, VI.fl iii 0'1 L~tlri 0'1,1, 
, 'II , 'II 

2.1.4.4 nTH111~£13Jt<lT'rn:::a1u substrate 

-n11L'il1tl3Jff11~::~1tl ATCI (1'11111L°ll11°1JU 15 ii~~t:JJL'111} l<i1t1Ul ATCI 43.38 

ii~~n111 L'l!:L'l1t11Uff11~::L'11'U'1Jv-!Lv-10f A 10 iiL'1~~'il1 

-n11L'il1t13Jff11~::~1t1 DTNB (~111.IL°ll:IJ°lJU 3 ii~~t11~1f) l<i1t1Ul DTNB 23.78 

SJ~~n111 ~::~1t11u~11~::~1'U1Jv-!Lv-laf A 20 ii~~~'il1 

Jcu ~ 1 rf A 1"" ~ A AA l ~ 
2.1.4.5 nT'i'Yli;lt<lu'lHl'YlfiUU u'1rnu '1f3Ju:::t'1f'Yla tAamut<lm m ·nrna:::u·m·rn tAmi 

9.J A.,. • 12 
rnt<lt111m·n1 ~1U1fi m1croplate 

,11nm1~~uTn1-1mtln t ,n t vH'ilL:1J'Yl1n ii11 'IX ff1m1ri1'ilfi1~1111 m1111ri 1 unT:aTuff.,, 

Lau L'.ll'aJ0::L'.ll''Yl~ t~~maffL 'Y1rn 1mL~::u1i11~ t~~ULa~L'ilm 1ff (jl1 t11n- microplate ~-Jii1n-n11 
., .., .. 

'Yl'ilff0'U 'ii.JU 

1. L~3J DTNB L°ll3J°1JU3 3JL'1~111~1f tl1111'i11125 µI, ATCI L°ll:IJ°1JU15 iiL'1~111L'111 

U13J1'il1 25 µI, buffer A 50 µI LL~::ff11L'1::L'11 t1i1a ci1-1~L'1::~1 t11m0'Y11u0~10% ~'1;JnL~ mn-J 
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microplate 

2. ,nmi\iL~3-!LeJ'U.L611'3J acetylthiocholine (ATCI) 'V\10 butyrylthiocholine (BTCI) 25 µI 

ii.11tl1~~hn11~~n~mL~-J~fl113J F.l11fl~'U. 415 u11 m3J~1 rm 6J 5 1u1ri Lum 1~1 2 u1ri 
~ , 

3. ~1'U.1ffi'V\1 enzyme activity LL~::t1.le:ift6i1wii'n11uu8-J 1~m rit11J1l1J'V\~3J~L3JL~1~~11 , 
., 

i1e:iu1.:, LL~~::i1e:iu1.;iri1 3 i1 

~ 0 ,J, O !1.J 1fi:t 

2.1.5 TI1"iU"itL3J"~Hll>111Vf ffl:::'151U~1~h1 'Yl~1'UTI1"i'Yl1 U'YhHL1J1JU'liU'2J'1 (freeze-dry) , 
g ,.._,. A .. ft.A O _J I 

2.1.5.1 TI1"i\"lTI'M-1'JfiTI1"i'H~"i1t'VIIJ"i3J1ffili11"i 6 u~::; 7 ,11nn"i:::'151U~1~'1 'Yl~1'U 

0 i,.I I ~ 

n1 "i'Yl1 u 'Vl'1 uuu U'15 U'21'1 (freeze-dry) 

Lme:in1iL'Ylffilfl gas chromatography ~1'V\11Jn111Lm1::im3J1lli~11 6 LL~:: 7 1~£.J 

Lm e:in 1 i.n11:: 1 'U.n11'YI~ ~ e).J i-Jd 

Lf!ie:i.;i GC "lleJ.J Varian 1'U. CP-3800 , 
GC condition 

Column: CP-sil 8 (30m X diameter 0.25 n~~13J~11) 

Carrier gas: Nitrogen 

Flow rate: 2.2 33~irn~n/min 

Injection volume: 1 µL 

Splitless mode inlet section temp: 2!0 QC 

Detector section temp: 280 QC 

Detector: flame ionized detection (FID) 

A five-step temperature gradient: 

Step 1: Held initial temperature at 255 QC for 2 min 

Step 2: Increase to 260 QC at 1 QC/min and hold for 15 min 

Step 3: Increase to 268 QC at 5 QC/min 

Step 4: Increase to 269 QC at 0.5QC/min and hold for 3 min 

Step 5: Increase to 270 QC at 0.5QC/min and hold for 5 min 

Internal standard: pinostrobin 
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~ O f" A~ o ') g,., !l,I I f;t 

2.1.6 nT'HGl'HJ3Jn"i:::1t,u~,~h1 t~U'lirn,"irn L'Vltt'Vl'1U'lJ'lJtt~tt'2.h1 (freeze-dry) 
A.c:4 d Loo 11,# :-' 

1fi't1 1 6'fnl-lc;i'1m-ti, 

1. it1~~<il11mi,nnn1::°111£.J'i'i1i:.h'.I (Lilui:.i~<ilnrn'l-1°111"lh'.11.J11,isneh'.l~1L ~,i,tl ,11n el. u1 
, 'IJ ... 

..., Q..,O 0.., ..., 0,.., 0 

LLVl1 ';J'1'V\1<ilLiilE.1) <il:1Jn1.JU1 

2. U1~1U~~fl<il l.~tlii11 '!Ku'!K'1LL1.JlJLL°1iLLiJ'1 

A~d QJ .., :' 

'lfi'Yl 2 6'fn~~nu UJ't1Tl-lieliiM-ti1 (1 :99) 
OA-.,,;' O ti.I 'l"''I"' !' 

1. U1i:.li.'l<il1lW.'Yl';J1nn1::°111£.J<i11i:.1'1 ('lf1"1h'.1 el.U1LLV\1) <il:IJ<il1£.IL1J'Yl1Ueliil-U1 (1 :99) 

2. it1~,u~~fl<il l.<i1'1tl1::L ,,rnL1.l'Yl1Ueli.-l 1'!KVl1.l<il L 'V\~muvn::it1 LLiK1it1 i.tlrhLL'IK'1LL1.J1.J 

LL "liLLil'1LUUn11V11~n11::~L 'V\1.11:'.~1.l 1 Un11LG11£.1:1Jn1::'lf1 £.l'il1 j:.J.,'.f L<il £.11in11rh LL ,X.,'.f LL1.J1.JLL "liLLil'1 

L<i1£.J~eJ.,'.fn111iXihJ13.11w.~11 6 LLiil:: 7 1ummm~m1.11::~1.1 Lvl0it1i.tlii1Lilui:.J~<il.nmi01V111 

L~1:1J~L~,11nn1::'.lf1U<i11 

A~d QJ ~ r 
'lfi'Yl 3 '1nc;ic;i'Ju t3J'Yl1Uua-u1 (5:95) 

oA._,6" o t,., !V'V ~ 
1. U1i:.liil<il1lW.'Yl';J1nn1::°111t1<i11t-l-,'.I ('lf1'.lf.,'.f el.U1LL'V\1) Gl:IJ<il1£.IL:IJ'Yl1Ueliil-U1 (5:95) 

2. U1~1U~~fl<il i.~tl1::L 'VI £.IL:IJ'Yl1Ueli.'l 1 '!KVl:IJ<il L 'Vl~muvn::it1 LLiK1it1 i.tlrhLL~.,'.fLL1.Jll 

LL "liLLil-,'.1 Lilum1V11 ffn11::~L V1m::~:1J 1 um1L<i11£.J3Jn1::°111 t1'i'i1 t-1.,'.f L<il t11in11ii1 LL '!K-,'.!LLllu LL "liLLil-,'.1 

L<i1t1~eJ.,'.fn111iXiitl1mmff11 6 LLiil:: 7 1utl1mrn~m:1J1::ff:1J Lvl0it1i.tlii1Luui:.J~<il.nrni01V111 

L~1:1J~1.~,11nn1::°111u<i11 

Aqd a...~ r 
1nn 4 6'fnc;ic;i1u t3J'Yl1Uua-u, (50:50) 

1. it1i:.J~<il11rni,11nn1::°111t1<i11t-1'1 ("151"15-,'.1 0.u1u'IK1) ~3.1~1m:1J'Yl1UEliil-it1 (50:50) 

2. it1~1u~~n<il L<i1'1tl1::L 'VI m3J'Yl1U0i.-l 1'!KmJ<il L V1~m,1vn::it1 LLi1it1i.tlii11'!KLL'!K-,'.I LLtJtJ 

u"liLL 'D-,'.1 Lilun11V11~n11::~L V1:1J1::ff:1J 1 um1L<i11t1:1Jn1::°111 u'i'i1 t-1.,'.f L<il u1in11'1'111 '!Ku ,X.,'.f LL1J1.JLL"liLL°lJ-,'.1 

L<i1U~eJ.,'.fn111iXiimmruff11 6 LLi.'l:: 7 1ummm~L'l-l\:IJ1::ff3J Lvl0it1i.tlrhLUUi:.l~<il.1lill'l1elTV\11 

Lff11.1~1.~,11nn1::'.lf1U<i11 

........ 
2.2 ~rnn1"iT~u 

1. n11'Yl<il~BlH)'Yll1r.J1Jtr.,'.fLeJULSJ1:iruTY11i.'!Lfl~ULelm<ilm1~ ~1t11TI microplate "1Je).,'.fff11~ 

Lwni.~,11nn1::"1f1U<il1 (1-10) ~f111:1JL"JJ:1J"JJU 1 ili.'!~n1:1JGi0ili.'l~~<i11 -wu11~11 7 (84.6%) iiq'Ylii 
r.JUt1'1LelU l.61laffl1ffiiil lf!~ULelffLG'I ell 1ffff'1ff<il 1mtn1Jff11:IJ1<il11'11U (galanthamine) <il1:IJ~1tl ff11 'IJ , .., 

' 0 0.., a., ~ 

6 (46.2%), 10 (22.8%), 8 (17.9%) LLi.'l:: 9 (16.5%) <il1:1Jiil1<il1J <i1-,'.l<i1111'1'Yl 1 
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MeO 

OH 0 

R 
2 

1 R = OMe· R = R = H 
' 1 ' 2 3 

2R=R=R=H 
' 1 2 3 

3 R = R = OMe- R = H 
' 1 2 ' 3 

4 R = R = R =OMe 
' 1 2 3 

10 R = R = H· R = OMe 
' 1 3 ' 2 

MeO 

OMe 0 

5 R = OMe· R = R = H 
I 1 J 2 3 

R 
2 

6 R = R = H· R =OMe 
I 1 3 J 2 

7R=R=R=H 
I 1 2 3 

8 R = R = OMe- R = H 
J 1 2 I 3 

9 R = R = R = OMe 
I 1 2 3 

m1'i1'1~ 1 i:-rn n11'Yl~ ~mH)'YlittTrnT-:n e:iu L61faJ e:i::L61l'Yiti 1 ~ ~UL e:i ~L ~ m 1~uti::ih'Yi1ti 1 ~ ~UL e:i~L~ rJ 

L1t1' 

1 

2 

3 

4 

5 

8 

9 

10 

Galanthamine 

25.9 

26.2 

19.0 

94.0 

fl1'iU1HJ'1 (%) 

17.9 

16.5 

22.8 

95.5 

2. n111.i'1Lm1::i.fauwmf"lrn'1Wtl111u t1'1:l.111rli.i'1L~11::lfom•~'uf"ll el'1Wti111U 1 un~3J , , , 
'lu1mwti111u (t1'111-2s) e:i::iilUWcl111u (~11 3-4s) LLcl::LeJL3Jiwci111u (~11 5-6s) 
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1s R =-NO 
I 1 2 

2s R =-NO 
I 2 2 

3s R = -NH 
I 1 2 

4s R = -NH 
I 2 2 

5s, R
1 

= -NH(CO)CH
3 

0 6s, R
2 

= -NH(CO)CH
3 

3. ,n m-rnn11'Yl~ ~am1Y1~°1-u,nTHJ1J rf __, Lau L'llaJ a:: L':!J'Yi ~ 1 fl ~meHH GJ m 1 ~ °.ll a'1 ~11~ 

i'1Lm1::V11i (1-6s) 'V'11J11 ~1% m1rTrnf__, LelU l.'l!aJa::L'llriiil lfl~ULamGJ m 'Hf ~ffn:JJL "ll:JJ"llU 0.1 

i1ii!~nf:u~ai1 iil~~GJ1 °.llel'1~11 1 s (3
1 
-nitroflavone) ';l:: 1 i % n11rTu r1''1LelU l'l!aJa::L'l!Yliil lfl~ULel~ 

LGlelL1~~'1~~ Lri1nu 72.58% 1fmq'YlifrTur1''1LelUL'1!3JU'JY11~ lfl~ULel~LG!elL1~ 'V'llJ11~1j 5s (3
1 

-
'IJ , 

acetamidoflavone) ';l::1i % m1irur1''1LelUl.'1!3JU'll11'~fo~uLamGJelLj~~'1~~ L'Yhnu 69.45% 
'IJ , 

' .... "' ~'1Gl111'1'Yl 2 

@11'11\1~ 2 ~mn11'Yl~ ~el1Jt)'Ylifm1iru rf __, LE!U l '1l:JJLfl~ULel~L'Yl m j~LL~::u1fi1~ fo ~UL el ~LG! m j~ 

°.lltl'1e:iu~u.ivfo111ui'1Lf111::i (~111-6s) , 

1s 

2s 

3s 

4s 

5s 

6s 

Eserine 

(Standard) 

UlJU'1 O~'lffli.'l lA ~'1,UO G'l'L't'l O L"H'I(%) 

72.58 

62.25 

70.87 

15.13 

21.75 

56.14 

91.91 

67.74 

25.00 

63.24 

63.67 

69.45 

64.98 

98.09 

4. n11LL1.h1tln1::"111£.J~1 ~'1 l~ E.J1TI"n71'¥11 LL i.J LL1JlJLL °.rlLL iJ.J (freeze-dry) Li ~n~i'l E.J 
'IJ 

~11~:: fnE.JL:JJ'Yl1ua~1uJ1 0% 1% 5% Lrn:: 50% (1li 1-4) G11:JJia 2.1.4 LLi1'Yl1n111Lf111::i 
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i1£.111ibbnl.,'1fl1:1J1tY1n11~ VllJ'l1 11i 1 (i.,-n~i'lr.J 100% ii1) laJ:u1fhnrni.,-11 6 bb~:: 7 ti1u 11i 

2 (m1~i1£.J 1% b3JY11uern-ii1) :utJ13-11rni.,-11 7 b'Yl1nu 69.3 :O~~nf3J<i1eln13J°llel.:in1::,nm,h1 

bblf.:lbblJlJbb"lfbb"n-:1 11i 3 (i.,-n~i'lr.J 5% b3JYl1Uel~-ii1) :UU13J1n1,1.,'11 7 b'Y11171J 98.4 :Q~~n13J<ilel 

n13J°llel.:ln1::"lf1£..ll!-h'lbblf.:lbblJ1Jbb"lfbb"n.:I bb~::11i 4 (i.,-n~i'll'..I 50% b3JYl1Uel~-ii1) :UU13J1n1,1.,'11 7 
I Q,,, A A ca.,, I Q.,I I.I I ~ ,::!i ~,::t a.., I.I 

bYl1nlJ 245.3 3J~~n13J<ileln13J°llel.:ln1::,r1m-1-:1bb'Vl-:lbblJ1Jbb"lfbb°ll-:I fl-:lbb3J11i' 3 (i.,-n~~'lr.J 50% b3J 

Yl1'1,l,el~-ii1) ,1:::utl1mrni.,-11 7 mnn11 bb<i!elcl1.:il1nm3-1,1::<i1~fl'l13J~'l,l,brlel11.:iri.:il1 
'IJ 

n ii fl " 
tl

d Q,,, O d I O 11,1 I ~ V 

,- 'YI 3 m1i.,-n~n1::"1f1£.1~1~.:i Y1mum1Y11bb'Vl.:lbb1J1Jbb"lfbb°ll.:I (freeze-dry) ~1£.Ji.,-11~::~1£.J 
"' 

b3JYl1Uel~1uii1 o (n) 1 (°11) 5 (fl) bb~:: 50 % (-:1) 

"' t{ 3. 'J~1,-nu.rnn1,-n~~eh'.I 

1. m1Y1~1.,'ellJ{lYln-;rutf.:1bel'l,l,l61fafu1fi1~tfl~'l,l,bell.,'b<ilelb11.,' i1£.111i microplate °llel.:11.,'11~ 

bbl'..ln li-;i1nn1::"1f1£.1~1 (1-10) VllJ'l1 1.,'11 7 (5, 7-dimethoxyflavone) :U{lYII-;rlJ t'.lbel'l,l, l61faf u1fi1~ 

lfl~mell.,'b<ilelb11.,'~elU"l11.:11.,'.:1 b'Y11171J 84.6% ti1ui.,-11 6 (5,7,4' -trimethoxy-flavone) :U{1Yln-;ru£Tu 
'IJ 

b~r.J-:1 46.2% 
.f ., A 1 3 d , , ,,i A .. ., A ., 

'l,l,el n ,11 n 'l,l, ,11 m el n 1.,'11el1-:I el .:I YI ~1 'l,j,3J1 Vl lJ 111.,'11 2 bb ~:: 4 3J {l YI 1i'<il1U113Jbb Vl 
'IJ 

(antiallergic activity) t~£.J:U~1 IC50 b'Y11171J 20.6 bb~:: 8.0 l3J lfl1laJ~1f <il13J~1iu brlmfir.Ju 

nui.,-113J1<il11j1U ketotifen fumarate (IC50= 47.50 laJ lfl1taJ~1f) 

2. m1i-:1bf111::V11ul<i11vJ~1t1u (i.,-111-2s) el:::OluvJ~1t1u (i.,-11 3-4s) bb~::bellaJ~vJ~1 

t o 'I ~ ., .., ~ , .f .,i,,. o , , d ..I' 
'J'l,j, (i.,-11 5-6s) Yl1 b'VI b~1.,'11l.,'-:lbfl11::'V\ mn~3J'l,l,Yl3J<il1bb'V\'l,l,.:lbb~::'V\3JbbYl'l,l,Yl'V\~1n'Vl~1£.l°ll'l,l, 

q 'IJ 
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3. n11'Yl~HHl1JrJ'Yli1il'u ff.JLr.J'U. L'll3J a:::L'll'Yl~ lfl~mr.1ftL~m 1~LL~:::ihY11~ lfl~ma ftL~m 1~ 

"llr.J.J~11~i.JLf111:::V11<ii' (~11 1-6s} wu11 fl1% n115uff.JLr.J'U.L'll3Jr.J:::L'lJ'Yl~ lfl~'U.Lr.JftL~m1~ ~ 
fl11:IJL°ll:IJ°1JU 0.1 ii~~nf:JJ~r.Jii~~~<il1 "1lr.l'1ft111s ,1:::1i% n11uuff.JLEl'U.L6113Jr.J:::L6ll'Yl~lfl~'U.Lr.lft 

L<ilEll 1ftf1r.JU°ll1.J~.J (72.58%) ~1'U.fl'Yli1UlJ ff .JLEl'U. L6113JU1'Yl1~ 1fl~'U.LEl ftl~ m 1~ WlJ11ft11 5s ,1::; 
'II 

1 ,K % n11 u lJ ff .J La 'U, L'1J3J U1 'Yl1~ lfl ~ 'U,L a ftl ~ m 1~f1 r.l 1,1,°111.J ft .J ( 69.45%} LL~ U.J ,:ra rJ n 11 ~1 
'II 

:IJ1~1~1'U. eserine i-,1,X 'U.m1i.JLfl11::;~ ~111 'U.n ~ :JJtt1 iii~1LL VI ii..J LL~:::Vla.i LL 'Yl'U. ~VI ~1nV1 ~1 rJ~'U.~.J 
~ q 'II 

Ltl'U.i.J ~1iqiL ~a 1 Vl1<ii' ft11~fl'Yli1'Y11.J~1rnw:JJ1n~'U. 

4. n11LLtl11tln1:::-n1 rJ~1~.J~iift11~1iruLtlu~1'U.tl1:::n au L ~ mb i.tltl1:::rJn~1i'l 'U. 
'II ., q 

r.l<il ~1VI n11:JJ r.l1'V\11L ~1:IJ L<il rJirrn11ri1 LL ,r.J LLlJlJLL °lfLLii.J (freeze-dry} w 1J11 irr 4 (~f1<il<il'HJ 
q 

50% L:IJ'Y11UEl~-ii'1) ,i::;wu~11 7 ~.JLU'U.ft11ElElm]'Yli1'Y11'1~1.fl1WLU'U.~1'U.tl1:::nau:JJ1nn11irr~'U. 

LL~,l::;(jl(jlfl11 :JJ~mri 011.Ji.J i. 1 L w11:::L "1J 3J'U, maii'13JU 1 UL V1J1 n1:::-n1 £],l::;~::;~1 rJLi~1 'U.L:IJ'Yl1'U.El ~ 
'II 

~.Jri11 i ~~~J1tWl'1~L<il<il<ilfl11:JJi'U, i.i~ i-,1,X 'U,~.J r.11,l ~<il~<iltl1:JJ1 lli"ll E).J L:IJ'Yl1'U.r.l~ ~.JVl1El el1,l i E).J 
'II 

1., .., .-J • ,f . 1d • I 'o1 .,.. ' "' "" •• I ' fl 
"151J11,J.flnl,6Yl'Yl'Yl'U.~ Elfl11 :IJ"D''U.LL~:::ft.fl11:::el1n1mu~ rJULLu~.J L<il<il L "D''U. tl.J el~ :IJ L 'U.rl :IJ n1el tl<il Lu'U, 

q q 'II 

i'U. ~1'U.m1tlfutl1.JV11irrm1LLtl11tl~'U. -J 1 'U.n1:::"111 t1~1~-1 L °li'U. l<il t1n11ri11 iLLi.JLLuuvl'U.i:-J a rJ 
q 'II 

U.J i.3-i~1m1nth i.iL -d.a-,1,11n"ll1<ilL~a.Jii e:i 1 'U.n11r'i1LL i.Juuuw'U.i:-J a tJ 

4. l;!f':itlua::t~'Ueltt 'U::t~ t1'l n'UnT1~i t1L 'Ui1ui e:i 11.1 <.irn e:i~~w1h:: lu~"61 wn1\ltl':i:: u nef '21 el\l 
q q 

~rn'11'U~'1 uiil~ 
"' .., .. ••1 1 ~ . .r 1 .,.,. .., .. ,J' - fl11:1Jn11~.J Lfl11:::VI ~11n~1 1'U.a tJ<il L 'U.n~:JJ'U. Vl:IJ el'U. W'U.liVI ~1nV1 ~1 tJ"ll'U. 
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Data File: d:\data\warintho\mong\natural product Operator(Calc): Nick 
Channel: Front= FID RESULTS Cale Date: 12/09/2009 05:24:04PM 
Sample ID: mix flavonoid Times Calculated: 12 
Operator (Ini): Nick Calculation Method: mixf!avonoid 7-6-2551 
Injection Date: 06/07/2008 04:40:08 PM Instrument(Calc): GC#4 
Injection Method: d:\method\warintho\nick\five step3.mth RunMode: Analysis 
Run Time (min): 27.027 Peak Measurement: Peak Area 
Workstation: GC3 Calculation Type: Percent 
Instrument (Inj): GC#4 Calibration Level: NIA 

Verification Tolerance: NIA 

200 
a 
"l 
e .... 
-u 
0. 
u 

150 

.l!l 100 ~ ~ ] 
~ E c:; 

~ ~ 

~ "' ~ "' "' N Q! 
N "Q "l 

~ -u ~ ~ 0. ~ 
50 

u ~ ~ra "'!. "' 08 U) "' ,.,, 0. -u 0 
0. eu 0. ~ u u 

0 "' 'o -u 
0. 

fr u 

0 

-15 
10 15 0 5 

Minutes 

Peak PeakName ResultQ Ret.Tillle Ti.me Rel Area Sep. Widfll Status Group 
No (:min) Offset Ret (counts) Code 1/2 Codes 

(:min) Tillle (sec) 

cpd2 8.5762 5.179 -0.000 0.00 210359 BB 3.7 0 

2 cpd! 33.7895 5.612 0.000 0.00 828802 BB 4.6 0 

3 cpd7 8.6845 7.298 0.000 0.00 213017 BV 5.0 0 

4 cpd5 6.2892 1.562 0.000 0.00 154264 VB 4.8 0 

5 cpdlO 3.3654 9.747 -0.000 0.00 82548 BB 7.2 0 

6 cpd3 11.4069 10.328 -0.000 0.00 279792 BB 7.4 0 

7 cpd6,8 16.0102 14.429 0.000 0.00 392703 BB 12.7 0 

8 cpd9 11.8781 20.986 -0.000 0.00 291351 BB 17.9 0 

Totals 100.0000 0.000 2452836 

'illri n-1 1fl1m 1 YHLffI:W'llB.Jl.1'T'.i:W1'il1j1U (1.111 1-10) huJLfi~B.J Ge ... 
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Data File: 
Channel: 
Sample ID: 
Operator (In.D: 
Injection Date: 
Injection Method: 
Run Time (min): 
Workstation: 
Instrument (In.i): 

d:\data\warintho\mong\pat\1 %me oh 
Front=FID RESULTS 
1%MeOH · 

Operator (Cale): 
Cale Date: 
Times Calculated: 

Mong Calculation Method: 
12/16/2009 02:58:27 PM Instrument (Cale): 
d:\method\warintho\nick\five step 3.mth Run Mode: 
37 .562 Peak Measurement: 

Calculation Type: 
gc4 Calibration Level: 

Mong 
12/16/2009 03:44:18 PM 
4 
1 %me oh 16-12-2552 14;58;27-front.mth 
gc4 
Analysis 
Peak Area 
Percent 
N/A 

Verification Tolerance: NIA 

70 

60 

50 

40 

~ ¥J 
g 30 
E 

20 
~ 

"' 0) 

e 
10 " ,, n u 

0 

-5 
10 

Peak Peak.Name ResuitO Ret. Time 
No (ntin) 

Int std 98.0058 3.529 
2 cpd7 1.9942 6.961 

Totals 100.0000 

15 

Time Rel Area 
Offset Ret (collllts) 
(ntin) Time 

0.000 0.00 1264004 

-0.000 0.00 25720 
0.000 1289724 

0 

Sep. Width 
Code 1/2 

(sec) 

BB 2.9 
BB 4.7 

Status 
Codes 

5 
Minutes 

Group 

0 

0 
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Data File: 
Channel: 
Sample ID: 
Operator (Ini): 
Injection Date: 
Injection Method: 
Run Time (min): 
Workstation: 
Instrument (lni): 

d:\data\warintho\mong\pat\5%meoh Operator (Cale): 
Front=FID RESULTS CalcDate: 
5%MeOH Times Calculated: 
Mong Calculation Method: 
12116/2009 03:40:52 PM Instrument (Cale): 
d:\method\warintho\ni.ck\five step 3.mth Run Mode: 
37.563 Peak Measurement: 

Calculation Type: 
gc4 Calibration Level: 

Mong 
12116/2009 04:26:20 PM 
6 
5%meoh 16-12-2552 15;40;52-front.mth 
gc4 
Analysis 
Peak Area 
Percent 
NIA 

Verification Tolerance: NIA 

60 

50 

40 

.¥) 30 ~ §! 
E 

20 ,;;-
"' <>: 
e ... 

10 
,, 
a. 
u 

0 

-5 
10 15 0 5 0 

Peak Peak.Name ResuitO Ret. Time Time Rel Area Sep. Width Status 
No (min) Offset Ret (coUJtts) Code l/2 Codes 

(min) Time (sec) 

Int std 96.8099 3.531 0.000 0.00 1395004 BB 3.0 

2 cpdl 0.7493 5.302 0.000 0.00 10797 BB 3.7 

3 cpc17 2.4408 6.952 0.000 0.00 35171 BB 4.9 

Totals lOOllOOO OllOO 1440972 

·n.Jri n-3 Lfl1m 1 mm13J°ll fl'1~'1 l,'{fi~,nnm::,n u~1 l!--l'1~l,'{n~i-rnl,'{11~::~1 m3J'YlT1,1,0~-
"' 

ii'1 (5:95)) L~01Lf111::vfITT1 6 Lrn:: 7 1~mfl'½fl'1 GC 

18 

35 
Minutes 

Group 

0 

0 

0 



Data File: d:\data\warintho\mong\pat\50%meoh Operator (Cale): Mong 
Channel: Front= FID RESULTS Cale Date: 12/16/2009 05:21:57 PM 
Sample ID: 50%MeOH Times Calculated: 4 
Operator (In_v: Mong Calculation Method: 50%meoh 16-12-2552 
Injection Date: 12/16/2009 04:24:24 PM Instrument (Cale): gc4 
Injection Method: d:\method\warintho\nick\five step 3.mth Run Mode: Analysis 
Run Time (min): 37.562 Peak Meas1.l1'ement: Peak Area 
Workstation: Calculation Type: Percent 
Instrument (In_v: gc4 Calibration Level: NIA 

Verification Tolerance: NIA 

125 

100 

:1 
75 

oJI 
..... 

¥l 
§ 
E 

50 N ... 
") 

"' ... 
v-. 

25 

0 

-10 
10 15 0 0 5 

Minutes 

Peak Peak Name ResultO Ret. Time Time Rel Area Sep. Width Status Group 
No (:min) Offset Ret (coUJtts) Code 1/2 Codes 

(:min) Time (sec) 

Int std 88.9135 3.552 0.000 0.00 1888687 BB 3.4 0 
2 cpd2 1.2452 4.961 -0.000 0.00 26450 BB 4.1 0 
3 cpdl 1.6925 5.304 -0.000 0.00 35952 BB 3.8 0 
4 cpd7 6.4445 6.972 -0.000 0.00 136893 BV 4.8 0 
5 cpd.5 1.7043 7.204 0.000 0.00 36203 VB 5.8 0 

Totals 100.0000 0.000 2124185 

"'aUti n-4 fo13..11 t 'YlLLn13J°ll eh1 i.;i ~n~,nnn1::"lf1t1~1~-h'I~ ~«~i, tl~11"1::"11 £.IL3.J'Yl1U,0~-
'll 

ih (50:50)) LY101L~11::i~11 6 LL~:: 7 t~m~~0-J GC 
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