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., af.l1lJ\mJ'l1'!1f'PJ1~ bLa~ "ni1£JUty'!l1n1'la~fl,)llJViLf'1~'Vll~L~tl fltl~L'itl~'YI\ifl1'l 'VIU';mUty"ll1n1'l'Vl'VI1'l 

~cnJ'U1 m~fll'H'I,:rUa'U'UbLa~ei'1'U1W'111lJa~a'11 fl1'Ufl1'l'Vi1~1'U1~£J1'U~'U.y1 'tltl'tltlUflW mf'11"l11 LI1a"llL1'Vl, , 



~1 nf11'jtila1'.iatl~VI"IIal.l'u1'W'j~1 n~uv1'tltl-!llf1'j-!lf11'jtlu~mi~ulim'jll-rJ"II BULi1tJ-!I ~1n'W'l~ 'l1"11~1~. .. 

, v1i1t]'VI~m'Uf11'jfi''U8-!1LtJ'Ul''ll11 a-glucosidase ']1'U1'U 19 ~1mh~ 18 ~'U til1l1V11Rlf1111lLilli'U'lJe:J~ 
al'lv1tJtJflt]'VI~fi'u8-!1LtJ'Ul"ll11 a-glucosidase l~H'mm:: 50 (lC50 ) 'W'U':h-rJ"II v1iiRl 1(50 ~1v1'l~ 5 B'U~U 
LL'ln fi€! i'U'VItJ~'WCJ1'U1'V1, L'!J~~ VI~, tltlL"III:lL'VIf'I, thnJ~lu.a::m::~,t'U (2.48, 3.28, 3.32, 3.38 u.~~ 3.39 

llflfU;ltlll~. ~lllcl'l~U) l~~~L~tlf1Ltl~tJn~'UL'lm~VI~tlVl~ til1l1atl~u.tJna1'l~1tJ11j Bioassay guided 

fractionation a11l1'lflLLtJflal'jl~ 3 G'll'l fitJ al'j DC-l, DC-2 LLa:: 0(-3 ~lnf11'lfjG'l~,JLtlflan~ru"IJtl~al'l
" ~~alll 'WU11 al'j~~alll fitl friedelin, 15 -Sitosterol LL~~ palmitic acid l~mVitJtJtl'UitllJ~ 1 H-NMR 

LL~~ 13C_NMR spectra 'lJeJ~al'l~'U1m~'lltJ~1'U1l1U.~1 ~lflfl1'l'VI~atJut]'VI~~u8~f11'l'V11~1'U'lJtJ,:jLtJ'U1"ll:W 
a-glucosidase 'Wu;i1 friedelin LL~~ 15 -Sitosterol i1~tltJ~~"IJtl~fl1'l~U~~L€!'Ul"ll:wLiJ'U 32.5 LL~~ 76.3 

~11l cl'1~'U 

fh~hR'Y fl1'latl~LLtJnal'l, t]'VI~~'U~~Ltl'Ul"lll1a-GluCOSidase, Bioassay guided fractionation, Y7'Uv1 

'lJmll"l'l~m'ltl'U~fl~w'Ulim'lllYi"ll B'UL~m~ln'W'j~'ll"1l~h1i, . 



Abstract 

Extracts of medicinal plants in the Plant Genetic Conservation Project area under The 

Royal Initiative of Her Royal Highness Princess Maha Chakri from 18 plants, 19 samples show 

high a-glucosidase inhibitory activities, were measured for 50% inhibitory concentration 

(lC50). The five least IC50 plants are Suregada mUltfflorum (A.Juss.) Baill., Dialium 

cochinchinense Pierre, Cinnamomum zeylanicum, Bridelia affinis Craib, Millettia brandisiana 

Kurz (2.48, 3.28, 3.32, 3.38 l.La~ 3.39 \Jglml, respectively). Dialium cochinchinense Pierre was 

selected for extraction and isolation by using bioassay guided fractionation, 3 compounds, 
1 

OC-l, OC-2, OC-3 were isolated. Structure elucidation of these compounds (using H-NMR 
13 .

and C-NMR spectral data compare to the prevIous reports) show that OC-l, OC-2, OC-3 are 

friedelin, f3 -Sitosterol and palmitic acid, respectively. The percent inhibition of a­

glucosidase enzyme of friedelin and f3-Sitosterol are 32.5 and 76.3, respectively. 

Keyword: screening, extraction, isolation, a-Glucosidase inhibitor, Bioassay guided 

fractionation, the Plant Genetic Conservation Project area under The Royal Initiative of Her 

Royal Highness Princess Maha Chakri Sirindhorn 
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AGH a-glucosidase inhibitors 

a alpha 

() = beta 

13C-NMR = carbon-13 nuclear magnetic resonance 

DMSO = dimethylsulphoxide 

EtOAc ethyl acetate 

EtOH ethyl alcohol, ethanol 

1 H-NMR = proton nuclear magnetic resonance 

IC50 50% inhibitory concentration 

MeOH methyl alocohol, methanol 

IJg/ml = microgram per milliliter 

mglml milligram per milliliter 
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~m~e:J~ (.n1'l:!t11~tI) n1'jAf1me:J03,"1f,u~1Jl'W'jiiijq~~~11JLU1'M111J t1Jyf1J~'tIe:J03Ifl'j"n1'je:J1J7n~. . 
~1Jqm'j1J,"1f el1JLile:J03~1flvn::11't1.l;~" If1t1fl1'j1tlq"~n1'jiiuj03Le:J1Jl'Wll u- Glucosidase tJ~ 2 

(.n1'tf1el03nq'tf) Screening of anti-diabetic activity of medicinal plants in the 

Plant Genetic Conservation Project area under The Royal Initiative of Her Royal 

Highness Princess Maha Chakri Sirindhorn by measuring the inhibitory activity of U ­

glucosidase enzyme 

~e:Jm~tI 'je:J.:Jfl1afl'j1~1·n1 fl'j. fl7fl1J1 a11J1t1e.llil 
~ . 

~e:J~~tI.n1'tf1el.:Jnq'tf Associate Professor Dr. Surattana Amnuoypol 

mfl:;Tf1U1«Tf'7nlUt~U1aTfwqntffl1f(fl1IlDJ~U1«Tffl1f(fI{ VJl1B4mfWIJn7ntmi'E/ nuuwCJl1ln UTf74i41'HU IT/flthJviu nr4lnW., 
10330 

Deportment of Pharmacognosy and Pharmaceutical Botany, Faculty of Pharmaceutical Sciences, Chulalongkom 

University, Phyathoi road, Pothumwon, Bangkok, 10330 

~lnam'Unl'H\.11aniJ~~u't.!'rndlihJ'Jt'tl1m.yjtbtl~·J£J1'JI"IL'Ul1111'lJ (Diabetes mellitus) LvilJ~'U, 
LLG'ltLtJ'Ual L11\9la1~qJ'UB.:J fl1'JLatl-ti1\9l'UB'!'lht'tllmv(1La n~lmlt1'11'U'UB'Ifl'JlJfl1U I"IlJL'n'l (l'Jt'Vl'J1'1 . , 
alDl'Jru'1'UL~Btl w.P!.2547 W'U11ijth~'tllml'VltlU1t1~1tJhRL'Ul1111'Ufi'l 1,500,000 I"I'U l1~e:rtht:!J1ru 
~mmt 6 "1JeJ.:Jth~'tl1m alLl1\lli,hUl1i1'1LfiVl~lnm'J~tht"ll1'tl'U1'U'lhtL'VlP! ijfl1'jtJ-r'ULtJ~tI'UWtl~m'jlJ 
fl1'J-rutJ'Jt'V11'UB1111'l.yj~LdBL'1\jr5LLat1"IJlJ'Ua'l B1111'lLL{J'!LLa~Jl\9l1aa'l 'ja1111'U:5'~ vb1~LfiVl1'ji'1eJ1'ULLflt 

v v 

LiJ'U~.m1~LiiVlh flL'U1ml'U1~ 

L'U11111'U L u'Umil..1 en n11.yj~U1 tlij'lt~UJl \9l1 '"1'UL~BVla'l a'U L ~B'I:!J1 ~1n n 11~~U1 tlij 'It ~'U 
'I 'U '\I IlJ 

~mf[lJ'U~'U"/I~'U1'UL~BVl~1 11~m,1m~eJ~1'1 <lijfl1'j\9leJ'Ua'UB'Il'ieJ~'U"/I~'UUeJtlfI'I (Diatewa , 2004) 'V111~ijv I v 

fl11LtJ~tI'U LLtJfI.:J1'Umt'U1'Ufl11 1offl"ll'fi 'U1~LVl1\9l1tJ';j~'ULLm:1"1JlJ'U ~u·JtIhflL'U11111'UmlJ1~-rUfl11-rm-n 
v 

l1~eJhW'Ufl1'j-rm.'f1LL\9l1lia1lJ1';jf.lfl1'UfllJJ1~1'"1'U L~BVl1~tJn~LVltla~l LalJeJ1~ en~tieJ1~LfiVlfl11lJ~VltJn~, 
"llB'I11!;1eJVlbaBVldln1 mtJL~tJ~~'!B1mtl'il'11 L'Ii'Ul~ I'll tJmtJilB tJfllmvh vhll1ijB1fl1'lLL'Vl'lneifB'U'lffi'l 

'jt'U'U-H1t~LL!;1::l1f1aVlb~BVl fl11lJl'1'Ul~~\9la'l 11!;1eJVlL~tlVl\111~~'UI'l'U mlJ1fi'l~1'UBVl l1"'BVlL~eJVlLLVl'l~ltI 
v 

L~I:J'I~llJtJmtlileJtJmmV11BVlI'l'U vb1~Lfi Vl LL~m1.11 1\Jl L~tllJa.fl1'Vl~'ULfiVll\9l11t1 LL"'::~'1il~!;1"'Vlam'lflm'Vl, 
'Vl1'1L'Vlf'll'U~'tl1t1~n~1tJ (Hardman, 2002 LL"'~ Huang, 2005)

v 

i:1~~tr'U'Vl'U11~thmU11111'Ufi~~Btlflt 70 - 80 LtJ'UL'Ul1111'U'tlUVl 1nsulin resistance diabetes , " 
mellitus A8~U1t1a1l.11'.ifla~1'1~'U"/I~'U1~ LL~Ldm~eJ1'U~1'1fl1 tJijfl11lJ1111~tlijfl1'l~B'Ua'UB'II'iB~'U"/I~'U~

V" v 

"Vlfl'! Yi11~f11'jBBnfl'Vl~"1JB'!~hJ"l!~'Ul'Uf11'j.yj~::1tiLvilJfl11t:!Vln~'U n~Lfla'>iJ1nmt LL?l LaBVl Loff1~LdB L~tlflVlfl'l 
Yil1~'l::~'UJ1\9l1f1l'UL~eJVla'l~'U ~'1tl'UrJ11'Um'ilJl1~'1.yjijn'"1n1'Ufl1'lfl'j~~'U1~LdB L~BLVltlLUW1tU1L 1 ruv , , 

m11lJ L dB1VJ\9l B'Ua'UmI'iBB'U"/I~'U1~L~:IJ~'ULLfltL~lJm';j1 -tlnfl LflaLVlI:JL~lJm'jVlVl n~'U'lJeJ'In'"bl"laL-01aL'Il"'61 
'\I '\J"V" 

L~ eJ1tJa~l~LtJ'U'Vl~~'11 'U1'Um::'U1'Ufl11111tIhtl'U ti1~ ~LtJ'Un~lJtI1n~lJ111li~Ll1:!J1t alJa111-ru n~lJ~th tI 
, 'II .. '\J 

L'U11111'U'tlUVl.Q (Purintrapibon, 2003) LLl'iiJqJ111"1JeJ~fl1'J1 offil,j'l'1 1~LLti fl11ij-om11 nVl1 'Ufl1'J 1.ff ij111"11 

http:l'Uf11'j.yj
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LL'Y'I~ LL~:::en\liit:.J~'li'1~LR~~tJtiWw~tJ';j:::~~f'1\11nm';j111m1~~enli)111t -M';j:::~'tJl"l~m';j~L~el';j€m1'UL~el~~~tJn~ 
ltJ iie.J~n'tJ';j:::'Uumhu.~:::'VI~el~L~el~ e.Ja~ell'l'Uu.at1\Jl (Hudson, 2002) 

ii~u.li'111 tl'U\l li)u'Uli):::ii ~Tvtl1i'1'm111 ';jl'l L 'UTWJl lJ'VIa1vmil.! u.~ Ei'~ii~U1~Ul~a1'U~lli~llJl'H) 
II ' " ,. 

l'l1u"llJ';j:::~'U't11~1~1'UL~el~1~ u.atiiI'l11lJ,)lL u'UUlm l1i'a1'V1al Vmil.!';iJ lJ t1'U1'Um';j"lft~elm';j!9ilLU'U1tJ'lJel'l• 
1';jl'l ~l'V11'ucJ1n~lJ a-glucosidase inhibitors li)tiin~1nm';j111'n'U1\1lEJm';ji~"lJl1'lVl~8ci'U~~m';j111~1'U 
'lJel~L€J'U1"1111 a-glucosidase l'Um';j~8EJu.il~1-MLu'U~1~1~~'U~L1W~11~'t~n 1~EJ1'U.rn1:::tJn~L8'Ul"11l1 u­
glucosidase li):::111'V1'lhffi'Um';j~mJ u.il~'VI~el~l~l~LlJL~na~lmr'Uu.a:::~l~l allJ Lan~fi t ~LtJ'U~l~lfl , , " 
llJLflnm~m LyJell-M~llJl';jfl~~~lJL'li'1~m:::u."'L~el\1l1~ L\1lEJ1'U~thtJbI'lLU1'V111'U n1'dL~lJ;1'U'lJ8~~~~U 

'I "" 'V . 

~1(;l1~'VI"''l1'UtJ';jt'Yl1'Uen'VI1';j (postprandial plasma glucose) e:J~1'l~~t'UL'J~1';j1~L~1 li)tiie.Ja~8nl'Hfi~
" 

bl'lLLmni8'U l'i'~mh1il~;}'U (Lebovitz, 1997) 

QG.I~.d ., 
~1'UTilV'VILfW1"l1a03 

cJ1mm'Unl'r~'mmU1'V111'Umm'Uuli)li)u'Uiinaln1'Um188ml'YlB'VI~lEJn~ln L'Ii'U milJEJ1~iim';j 
el8nf1'V1Bu~mu~'U L~tJ1tJEi'u~'lm1~'h~n~11'l~ ~~:::Ei'u~.:Jf11';j"'~lEJlnaLI'lLli)'U1tJLtJ'Un~11'l~u~~lW~u Vl1e:J 

"I " " 

EJ1~8eln'l'YlBu~L 1WL"IIaru 'lJ]j''U L\1lEJ ~Vln1';jLtJ~UlJ1'lJ]j''ULtJlJ'Y'I"''l.:Jl'Uu.,h a.:J1tJEi'.:JI'l'ULyJ ellm 'Um:::u l'Uf111 

"'h,m~11'l'" (gluconeogenesis) (~.:Jl~'U'Yl::, 2539) ';jllJ~~EJ1~eleln~'YlBL~m~lJf1111if)~11'l~L\1lm~lJf11';j 
(9J (9Jf)"''U'lJ€J.:Jna11'l"'L'li'l~L"IIa~L.yjtJ1tJ"'~l'lLtJ'U'Y'I"'~'ll'U1'Um:::U1'Uf111'V11~h
" "" 

Ei'~iiEJ1~f)n~lJVI'i1~mi~1'UL'Ul'V111'U1~ ~.:Jli):::~~';jt~'U~l~l~1'UL~tJ\1lL\1lUm';jtJ8f)("]'V1BLu'Y'l1:::~ L\1lCl 

1tJEi'u~~f11';j\1l~~lJna11'l"'L'li'lam:::u.~L~el\1lU1L1W~11;;;L~n l~u.ri tn1'UmilJ~iif1V1Bl'Um';jciu~.:J L€J'U1"1111 a­
,. 'U " • -I 

Glucosidase 'VI1el~L1tJnl1 glucosidase inhibitor ~.:J~'ULtJ'Ul'!111 a - Glucosidase ::ij.:J~mhlJ11iLtJ'U1IT 
Vl'cr,,1'Un l'~rl\1lmel'l (screening) LyJEl'VI1"'1';j~ii("]'V1B~1'UL'Ul'V111'U l~ii';jl EJ"1'Uf11';j1~Cl~1';j"'t1(9Jli)lnY4'il 
"'ll'Ul'Y'1';j~iifl'Yl~Ei'u~"LEl'Ul"1111 a-glucosidase L"li'U Aegle marmelos (lJ:::~lJ) f11'li'imn"'11"'t1\1lli)ln1u 

lJ~~lJ (Aegle marmelos) 'Y'IU11~11 anhydroaegeline ~"LtJ'U~1';j1'Un~lJ Phenylethyl cinnamides 

LtJ'U"'11~ii("]'YlBu.'l'l~~~1'Uf11';jEi''U~~Lel'Ul''1111 a-gLucosidase (Phuwa praisirisan u.~:::l'lw:::, 2008) 

11Cl"1'Uf11';j1~Cl"'11~t1~\I1n Alstonia scholaris ('Y'Iqj1a~m';jw) m1i'in~1'~"lf"'1l'Ul'Y'111'YlCJ 24 

'iliJ~ 'Y'I'Ul1"'11~t1\1l quercetin 3-0-B-D-xylopyranosyl (1 ~ 2 )-B-D-galactopyranoside LL~:: (-)­

lyoniresinoL 3-O-B-o-glucopyranoside li)ln1'U'Y'I11!1a~'U';j';jw (Alstonia scholaris) ii("]'Yl~ciu~'lLv'U1"11l1 
a-glucosidase LL'l~~~~ (Jong-Anurakkun LLa:::I'lWt, 2007) Rhus chinensis (lJ:::L'VI~CllJ~'U) fl11i'in~1 
"'11",t1(9Jli)lne.JalJ:::L'VI~tJlJ~'U (Rhus chinensis) ii'lVlBciu~'lL8'Ul"11u a-glucosidase ujv'Yl~{;1el"l'UVlael~ 
'Yl(9J~el~ u.a:::L~€l1~~11~t1\1li1L'UVI'U~1lJt1UJ1~1{;1 sucrose 'Y'IU11ii f11';la~f111L~lJ~'U'lJtJ,m::l'i'u~1~1{;11'ULa €l(9J

\I 

8~1~jj,rtJril~qj (Shim LL~:::I'lW~, 2003) '}1lJii-1 Adhatoda vasica (L"'UCl(9J) (Gao u.{;1:::f'lW:::, 2008), 

CosciniumJenestratum (U.-Hu)(Yibchok-anun LLa:::I'lWt, 2009), LL{;1~ Terminalia chebula ("'lJal'YltJ) 

(Gao ua:::f'lw::, 2007) 

tJ1~L'Yl1"11VlmU'Uu.'VIcl.:J'lJel.:JYi"lf~lJ'U1'Y'I';lVl~l nVl~lCJ"lfii\1l LL{;1:::iifll'l'lhYi'!l~'UU1'U1tJ1m'Uf111-rmn, 
hI'lLU1'V111'U L'Ii'U 'Uel';j~L~V1 lJtLL1.:J 'VIlJ1n~uJ1Rl~ 'VIl1 L~ElCl l'U~fl1uermu\1l lJt1:::;1'Uf) (Grover LL~t 
Yadav, 2004), B'U'Yl'U~Jl (Pas5water, 2003) U.~:::~1l'Ul'Y'1';j~'U1 ~'l"'1l'Ul'Y'1';jcil'U1V1qjci~lliiif111i'im:l1 
nalnf111ElElnfl'YlB~m~l'i'u~1ma1'ULa8\1l (1'U~ n("]'t-lwn'Ufi LLa::: Y4T4"lf li"iif'11, 2552) B~l~bfi~llJl~ii 
f1111~Cl~1';j"'t1\1lli)lnn"lf~1l'U1'Y'I';j~ii'l'YlBciu~'l Lel'U1'!111 a-glucosidase ~ f)111~CJal'U1VlqjLtJ'Uf)11fj n't-ll1 'U 
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~l~'\.h::L'VIf'I ~~tf'U~~ijI'l111J~'Uh~~::f!lm;lq'VI~1tlf11'j~'U8.:j Lel'Ul'i1l1 a-gLucosidase ~lnfi'l1a~'U1vfll'U 

tI 1 1 ,.,... '.. 1 t .r .J.r '" ~ '" '" '" .,j ~0'j::L'VIf'I 'VIEJ ~EJ ~lImeJEJ1.:j'WlIa~'U n'j 'U'W'U'VI LI'l'j~f11'jeJ'4'jmfn'U~m'j1JYl'l1eJ'UL'UeJ~1Jl~lfln'j::'jl'11~l'j" 

(em.au.) ~~l~~l'Uf11'j~~mm~lnIfl';j~fl1';jl~EJ;1 LrleJtJ~LL~1 LL(;j::n'U':hii'l'VI~m'Ufl1';j~'U8~ LB'Ul'i111 a­
gLucosidase l~LLri -rr'U'VIeJ~YlEJ1'Ul'V1, L"iJ(;j~ VIS, eJ'UL'I1tJL'VIf'I,nl~t1/;llU(;j::m::~,t'U LW::l~~~L~Bm'\.H~€ln;t'U 
L'IJ/;l~VI~eJVlS '!il1Jl~ti'~ L1.EJn~l';j 1'l1'U~hjti''Ufl1';j'VI~~€l'Uq'VIt L~mtJ'ULL'U1'V11~1 'Unl'H19lJ'U1EJli'mn 

hi'lL'U1ml'Ufi'11Vlli~€lltI 
Qvdd v cv <dI q ~ 

:Ulnfl1'j'VI'U'VI1'lHl'U1~tI'VILntl1'IJeJ~fl'UL'IJ(;j~Vl1BVltI Diolium cochinchinense Pierre 1~f'I 

Fabaceae - CaesaLpinoidae e..I"'lJeJ~fi'l1~~,,;1 H\tJ'UB1V111 ij'J?lL'\.J{EJ11'V1EJilEJlJ'!il1J1l'l~nti''Ut!lm(;'\ 
LL"::'Vl~n LL~~lnfl1';ja'Ufi''U ~~lliijfl1';jl-&'LtJ'Um~'U'ul'U u~fi'l11'U~~"L~mti''ll1~uri Diolium guineense 

(WiLd) Vl1B VeLvet tamarind ii11EJ~1'Uf111HEJ1~'llUl'U ~11al~ty u(;'\::q'VIt'VI1'lLfla'l11'V1t11 ~~.Q 
l'ULL(;,\::L'\.J~Bn;t'U ijf11';jl-ffLtJ'llm~'llUl'U lm'llhl'l~~L;1BVlmEJ'I1il~ L'li'UVf€l~L~EJ enfl111€l~1'ULL';j'l, 

VI(;,\eJ~(;'IlJama'U Ue..l(;'l~iifl11~~L~B lilJ1Lm1t1 ~tijl'll ue..I"l'Um::LYll::mVll'l u,,::hl'l~~am'l'Vl11':i (Bero 

U(;'I::1'lW::, 2009, LawaL LL(;'I::I'lW::, 2010, Hermans U(;'I::l'lw::, 2010, David LL"::I'lW::, 2011) ~1'U 

al'jali9qJ~ij';jlEJ'll'U 'Vl'U':hiial'm~lJ poLyphenoLs ~.:j~lnf11WI';j1~rieJ'U 'Vl'U'hij~~ flavonoids LL(;j:: 

tannins (Lamien-Meda LL"::I'lW::, 2008) an~u(;j::m1~Vl1'm1J1W totaL phenolic LL(;j:: flavonoid 

'Vl1€llJ~'lf11':i'VI~riB'Uq'VI~~h'UBBfloaL~-a''ll '{JemmYf'l1~il'Ul~ lill'U1'll 14 ;t'll :U1f1 Burkina Faso ~'l Diolium 

guineense (WiLd) ijmlJ1WG11';j LL"::'l'VI~llilJlmjn ~eJ1J1 Odukoyo U(;j::I'lW::, 2009 ':ilEJ'l1'llm1an~ 
al1~lnfi'l1~ijf1111-ffLtJ'llm~'llU1'll1'Uf111i'n~n'i~~m.:j'VI111 'Vl'U11 Diolium gUineense (WiLd) ij totaL 

phenolic, flavonoids LL(;j:: tannins m1J1W~~ €lBflq'VIt~l~alJl'll (astringent) flavonoids LL(;j:: 

tannins €lBnq'VIta1J1'ULLe..I(;j111V11EJ LL,,::'Vl1h1V1"B~L~B~LL~.:jLL1'll:1.h'\.J':i1::LL\1In~lEJ Ezeja LL/;l::I'lW::, 2011 

11EJ'l1'llm':ian~LtI~Bn;t'll~1t1 methanoL 'V11f11';j'VI~~B'Uq'VI~~1EJlti'VI1~L.na'l11'V1m'Vl'U11€l€ln'l'VI~LLn'\.J1Wl 
1~ 

1'll~1'll'IJ€l ~al1f.'11 i9ruvi'Vl'U1 'Ufi'l1;t'll;1 ii11 EJ'll 'llm1~~ m€l~ mim111~'Vl'U 1~LLtl flavonoids,
~ , 

tannins, saponins, aLkaLoids, cardiac gLycosides LL":: steroids (David LL"::I'lw::, 2011) 11lJ~~f111 

11t1'l1'Uq'VI~ antimicrobiaL LWltJLll'Vll:: antivibrio VlmEJ~lEJ~'ll~ G111G1n~~lmmLL/;l::1'U allJl1'mLEJnal':i 

n~lJ saponins 'I1il~ triterpenoid gLycosides 1~ 4 a11 ~~i.j'l'VI~ moLLuscicidaL (Odukoya LL"::I'lW::, 

1996) 

~1n f111'V1'U'VI1'll,n'Ui~EJ'lJB~fi'l1~~,,;1 ~~lli'Vl'U';j1t1~1'llm1'B €l mrVI~;tl'llL'U1V111'll l~mll'Vll::;t'll 
L'IJ(;j~ VI~ ~~bJi.j11EJ'l1'U'VI1'l'Vlqn't;Ll'lijLL"::'l'VI~'VI1~;g1.fl1Yl 

1'~Ul'\.j':i::a.:jfl, 
L~€li9~m€l'l'l'VI~~'U8'lLeJ'lll'I111 a-gLucosidase ~1 flYf'l1all'lll'Vl11'lli4'llmI'l1~f11';jB'4i'n';~'ll~m':ilJ 

4 OJ ~ 0 .Q, ~ .:::.. ILl Q.I q IV Q,J' IU' 

'Vl"llB'llL'll€l~lJl~lnVl':i::';jl"11~l';j" (eJ'Vl.riU.) 'VI'U'jL1WLf11::LLG1lJal1 :U'lVl1V1"11"'-l';j LL":: L'!Jl1..:JL'{JlJ'j ~-1V11~ 

mty~'ll'4~ l!1V11fh IC50 LL,,::i9~LiivnYi"lj~'iI:ah1Jlu.f.lnG1n(;lVllG111vim)f1'1'V1i ~n'UYf"llvi~V1~iivf11~ '!ill!1 

G1n~ UEJnG11'jf.'11~ty 1~EJ15 bioassay guided fractionation 
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th::lEl11uv!fl1fl'i11i1::lA'i'tJ 
1) iifl11lJ~fl11lJLi1h t 'UiGfl1'j'l11aTHhfl'ty1il1nYl11alfuhrl 1tl'VI~"'ltltJq'VIt·Vl1-3;j"l.fll'V/ (bioassay) 

1~fJLil'V/1::fl1'j'VI~atJtJq'VItutJ8'1LtJ'U1'tl11 a-glucosidase 

2) '111 ~.H'I~1~1iI1n n1'j'VI~" tJ-31tll'imJtJ~tJ'Il'lfl11lJ~ L~El1ntJYf'l1al.!'Ul"''j~iiq'VIt~'U 8-3 LtJ'U1'tlU (l­

glucosidase LLElmnHl1fl'ty~tJtJnq'VIt1il1nYl'l1al.!'U1'V/'jLvJtl'VI1LL'U1'V11'11'Ufl1'j-n911'U1 LtJ'UEl1G11'V11'U 

hflL'U1ID1'U 

3) (;l'j::'VItln 1 'Ufl11lJG11fl'ty"IJtl'lfl1'jtJ'41mh~''U~m'jlJYi'l1al.!'U1'V/'j1'VI EI LL,,::iifl11lJa'Ulli1~~::i'1n~1q'VIt 
~1'UL'U1'V111'U1'Un"ln~1'U~'U'lL~lJL~lJ LvJeJnT~~'U'V/'UeJ11mJ~1n'VI1"'EI1m1'Utb:: L'VII'I 
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1a~~un~w1~n1~~11~a 

Rotary Evaporator Water bath 

Spectrophotometer TLC tank 

Microcentrifuge Fluorometer 

Microplate reader Incubator 37°C 


Column chromatography 


1fin1~f\lm~1 

1. 	 ,]1 i.'11 ';ii.'1 nli1 ~1 nVl'lli.'111'Uh~d~ LnU-;J1n~'U~'(J eJ'Ilf"l';i'lf11)eJ'U~mh1lJ5m)llYi'll el'U L-deJ'I~ln, 	 , , . , " 
Yl)~)1'1l~11" Lfl1::LLi.'1lJi.'11) ~'1mli1'1l"'4~ LL"::L'(J11\1L'lllJ) ~\I'VI11i1f11qJ~'U'41 YiiJ~'Vl58U8\1fl1) 

v11\11'U'(JeJ'ILeJ'U1'1l:U a-glucosidase lJ1f1n11 70 % ~f"l11lJL~lJ~'U 200 lJo/ml ll1'VlIi1i.'1eJU 

i.l1dmilJLL'Vl'UU'U lli1t:JLLU\li.'lldLL~a~~·;mfil\1LU'U 3 'Il1i1 ~'1d. 	 , 
d 	 "" 'VIG'leJli1'Vl 1 'VI"'eJli1f"l1Uf"llJf11':iIi1i.'1'(JeJ\li.'Ild (control) 
. '" 

'VIG'leJIi1Yi 2 L~lJi.'11da~alt:J gelatin eJaU1f1~mfili1\Pl~f1eJ'U'!i'U'iJ11• 
'VI"eJli1~ 3 L~lJi.'11da~"1t:J lead acetate eJau1f1~mfili1\Pl::f1eJ'U'(JeJ\llm"~'VIi{f1 

lli1t:J~~i.'IdtJ11i.'11di.'lnli1~lnW'Iliii.'l1)f1~lJLL'Vl'UU'UujeJh1eJaf11d'Vlli1i.'1aULU'UU1f1 ~'11'U'VI"ali1~ 2 LLa~ 3, 	 , 

2) 	 -rr'Ul'leJ'!Jf11':i'VI1fiJ IC5.Q (half maximal inhibitory concentration) \Jlni.'lldi.'lnIi1W"ll 

2.1 r11i1 L~eJ ni.'11':ii.'lnli1~1~v11f11d'Vlli1aeJ\l1tJ1'U-rr'Ul'la'Uf11d'Vlli1i.'1eJU~'Vl~ ~\l1-tlf"l11lJL~lJ'lj''U~ 2 

mo/ml 'VI~af"l11lJL'li'lJ'li''U~li1vht:J 200 lJo/ml ~iifi1f11)ciu6\1LeJ'U1"11u a-glucosidase 

lJ1 nn11 90% LLlK11~e.Jafl1)'VlIi1i.'1eJULL'Vl'UU'ULu'Uau L ~eJ~l\1"'ld"'nIi1W'll~l f1f"l11lJL~1l~'U 2 

mglml a\lYia~ 5 L'Yl1 4 f"lf\l ~\lLI'l1mJ1~i.'11)i.'Inli1f"l1111L~1l'li''U~l\11~\ld 
f"l1111L'li'1l~'U 0.4 mglml (f"l1111L-Ull-U'U~1i1vi'1t:J 40 lJo/ml) 111i.'11da~a1t:Jf"l11m~1l-U'U 40 

mo/ml41111m~~) t:.li.'1lJnuJ1 761lJlf"l)~\Pld LLa~ 5% DMSO 320 1111f"l)~\Pld 
f"l11lJL'li'1l~'U 0.08 mglml (f"l11lJL'li'lJ'li''U~1i1vi'1E.1 B lJo/mU 111i.'11)",nli1f"l11lJL~lJ'li''U 0.4 

mg/mlBO llJlm~l>l':i t:.li.'lllnU 5% DMSO 320 llJlf"l':i~\Pl';i 

f"l11lJL-Ull-U'U 0.016 mglml (f"l11lJL-UlJ-U'U~Ii1Vf1t:J 1.6 \Jo/ml) 111i.'11di.'lnli1f"l11m'li'lJ-U'U O.OB 

mo/ml80 llJlf"ld~l'ld t:.li.'llJnu 5% DMSO 320 1:wlfld~\Pl) 

fl11lJL~lJ~'U 0.0032 myml (fl11lJL~lJ~'U~1i1vi'1t:J 0.32 \Jo/ml) 111i.'11d",nli1f"l11lJL~lJ~'U 

0.016 mo/mlBO 1:wlf"l)~\Pl':i t:.li.'llJnu 5% DMSO 320 llJlfld~m 

2.2 v11f11':i'VlIi1"'eJ\I~1t:J15f11':iL'!i'UL~mnUf11d'Vlli1i.'1aU'VI1~'Vl~ciu6'1LeJ'Ul"lfu a-gLucosidase 1'U 

-rr'Una'U'VI'lJ1 LL~1'V11fi1LUeJiL~'U~f11dciu 6\1 La'U1"1IU"lJtJ\I"'ld"'nli1~m1lJL~lJ~'U~l\11~~1~ 
fi1LtJeJiL~'U~fl1dciu6'1'iJa'li.'lldanIi11'Um1lJL'li':IJ~'U~L~eJ~l\1a\l 4 flf'l d1:IJnufi1LtJeJiL~'U~ 
f11 ':i 8U 6 'I ~1~~ 1n-rr'U \Pl eJ 'U f11 ';i'Vl \9l i.'1 eJ U~ 'Vl~~'I'VI:IJ \i1 5 fi 1 111:IJ 1i.'I 11 \I f1d1vl LLi.'I1i1 \I 

m1:IJrK:IJ~'U1h~'VI11'1m1:IJL~:IJ'li''U~\i1Vflt:J (lJo/mL) nULtJeJiL~'U~fl1':iciu&'1 LyjeJ'VI1fi1m1:IJ 

L~:IJ-U'U'(JeJ'Ii.'Ildi.'1nli1~i.'Il:IJl'lf:lciu6'1LeJ'U1"lfU a-gLucosidase 1~ 50% (lC50) 

3) 	 r1Ii1L~eJnw"ll~iiI'i1 ICso ~1 ~\lLLi.'I\i1\111ii~'Vl~~ LyjeJ1tJLnUW'Il"'~'U1Yl)1'Umll1w~:lJ1nYlmh'VI1'u 
fl1)t111tJi.'Inli1 LLmmt:Jf1al ';ii.'llr1qJ 
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'JTW'tl,mu 1 Vf'~ ~Ln'Uh)lJ161n~~1U~1'vh,,::mu~L'V!1J1::mJ ,;)u1~611,)61n~'V!U1'U 'Il1611,), 
61n~'V!U1'UlJ1UUn 1~E11iL'VIfluflvn'l chromatography 

4) UEln611'),htrqJ 1~E1mj3ju1ti Bioassay-guided fractionation fit) f1TiUfJf1611')"'n~'V!U1'U 

eJemLiJ'Uri-;I'U"j (fraction) 1~lU1i1Gf1WVl1~ chromatography ua1'1l1lJ1'V11il61t)'Uf)'VI~vn~ 
;j1m~ ri1'U1~iif)'VI~ ';)~111lJ1"'1f1TiuEln611'i~eJ LYleJ1~,j''Uhi1611'i~LLfJf11~J'U ijf)'VI~vn~ 
q CiI II oO:It. 

'tl1m'n~1lJ'VI~eJ~m'i,;)'i~ 

5) 'Il1611'j'U1'1'V1~~UfJn1~lJ1V111i'eJl;!"vn~ spectrophometry Lyjm'l1~~'ilfl'i~!.'1~1~~e:J~611'i~ 
dQJ ~ 1 ~ 

eJeJf1f)'VIlm'UEI'lLeJU "1IlJ a-Glucosidase 


6) eJfiU'i1fJU"~611U~"n11'V1~"eJ~
, 
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1 . t11a1'lan~yj"lla~'U1'Yi'l1iJ1 fl~1J'v111eJ~lf1'l'ffi1'u)'4~mhfu~m'l1Jyj"ll B'ULl1eJ~ 'l1n'Yi'l::'l1"l11>i'1~" ~li()Vl~ 
m'Ufl11~'U8~Lau1"l111 a-~lucosidase 1J1flfr:i1 70% "ii'1'U"l'U 31 ~"lmh'l 23 ;Ju t111J1Vl~aeJ'Ul1lia11 
LLV1'\.J'i'h.Ja~VI~ahi (Ll1a'l'l1na1'lLLV1uU'Ua11J11f.1l'lfll'l:: mJ'U hh~'ULLfI::La'\.J1"l111 ~.:I'Vh1Vi\n~t:.IfI'Udfl4'l"l.:J 
(false positive) 1~ t:.I4'lm'3Vl~aa'U1'l1lJI'l1'il'1~ 1 

~1'i1~vf 1 LLa~'1fi"lla~u1'Yilm~L'llaiL;i'\.Jv1f11'i~'U8~Lau1"l111 a-glucosidase LiJU'U1fl LL4'l~t:.Iflf11'i 
VlVlaaULL'VltJUlJ 

tannin 
%inhibition 

test 

1 Cinnamomum cossia 106.52 + 

Manilkara hexandra (Roxb.) Dub. 105.96 + 

Polyalthia cerasoides (RoxbJ Benth. 104.68 + 

Cratoxylum formosum (Jade) Dyer. 104.1 

Cinnamomum zeylanicum 104.03 

Suregada multiflorum (AJuss.) 8aill. 103.89 

Memecylon edule Roxb. 103.8 + 

Cratoxylum formosum (Jack.) Dyer. 103.4 
a

9 L'tllJ"ll11 ttl Chassalia curvifolia (Wall.)Thw. 103.04 

10 Millettia brandisiana Kurz. 101.18 

11 ttl Cleistanthus gracilis Hook.f. 100.86 

12 DiaUum cochinchinense Pierre 100.51 

13 LLfl LUl'\.1UllJL"ll ttl Madura cochinchinensis (Lour.) Corner 100.35 

14 ttl Polyalthia cerasoides (RoxbJ 8enth. 100.07 

15 ttl Pterospermum littorale Craib 99.96 nla 

16 ttl Memecylon pauciflorum Blume 99.84 

17 ttl Mamecylon plebejum Kurz. var. 99.67 

18 tltlL'II£lU11 ttl Atheralepis pierrei Cost. var. 99.12 

19 ttl Suregada multiflorum (Muss.) BailL 9858 

20 '\.1UllJL~tJ1lri ttl Capparis diffusus Ridl. 97.79 nla 

21 Ochna integerrima Merr. 97.74 

Chaetocmpus costanocarpus (RoxbJ 
22 ~1Lf11 9751 + 

Thwaites 

ttl Cleistanthus gracilis Hook.f. 95.6 

24 

23 

ttl Thespesia populnea (L) Soland.ex Carr. 94.65 

25 ttl Bridelia affinis Craib 93.39 

26 ttl 	 Flacourtia indico (Burm.fJ Merr. 93.3 

Chaetocarpus castanocarpus (RoxbJ 
27 ttl 	 92.61 

Thwaites 

.,j .,

11aa111'Y 

2 ttl 

3 

4 ttl 

5 

6 

7 

8 

http:Soland.ex
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A1'i1{1.;l 1 (fiv) LLG1~.:J-W"llG111'U1vfi'vtt~LtltJ{L;j'U~m'i~u&.:JLr)'ul'ill1 a-glucosidase L'i1'UU1fl LLGl~t:lGlm'j 
Vl~G1tJULLVl'UU'U 

o ... ..I .. ... ... - . tannin 
a1f1tm 1Iila11J'l! ~hmttf 1Iil'm81ff1a~'i %inhibition 

test 

28 iW'!Tl tu Ochno integerrimo Merr. 92.17 ­........ 
29 m::'W~u lu Millettio brondisiono Kurz. 91.77 ­
30 lViVl::La ~a Thespesio populneo (L.) Solond.ex Corr. 90.95 n/a 

31 9iu~.:J lu Getoniojloribunda (Roxb.) Lam. 88.65 ­

+ VllJ1EJii.:J 1"'Claulf11un1'iVlfl~€l1JUVlUUU • 

VIlJ1EJ ii'lbJ1",t:Jamn1unT~Vlfl~€l1JUVlUUU 

n/a Vl1J1EJCi.:JVl'!lvtuJ1.~Clm.hlJ1VlI'l~€l1JUVlUU'U 
~ 

2. ~TeJcil.:J~ij'l't1im'Um'i~U&.:JLtl'Uhl1 a-glucosidase mnnil 90 % LLGl::hjijG11'iLLVl'UU'U 1ii'1'UTU 

19 ~dtJcil.:J 1891'U 111lJ1V11f'h IC50 t~EJ1ifG11'iG1n~Yl"llfl11lJL;JlJ;J'U~1.:Jn'Um.h.:J,j'mJ 4 fl11lJL;JlJ;J'U t:lGl 
.J .J 

nWVI~i.'ItJUl'lllJl'll'il.:JVl 2, 3-1 0 LLGl~.f11ViVl 1 - 8 


oW'!! ~iir11 lCso ~lnl1 10 ~g/ml L1fWiJ1nr11~1~~~ l~LLti 


1 'Yl'UVltl.:JVWltJ1Vl Suregada multiflorum (A.Juss.) Baill. 1u 2.48 

2 L"/JGl.:J VlEJ '" Dialium cochinchinense Pierre Ltlaan 3.28 

3 tlUL"lIElLVlf'\ Cinnamomum zeylanicum Ltlatlnt'U 3.32 

4 nl.:Jtlm Bridelia affinis Craib tu 3.38 
... 
"'''' 1u 3.395 m::Vi~'U Millettia brandisiana Kurz. 

.. 
6 L'VIlJtl~LLtJ Memecylon pauciflorum Blume 1u 4.95 

7 G11lJ'W'U1J11 Cleistanthus gracilis Hook.f. lu 6.79 

.. 
8 L"/JlJ"/Jl1 Chassalia curviflora (Wall.)Thw. lu 8.02 

http:Solond.ex
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f\1~1~;i 2 LL;;'Vl~e.J"fh I(so 'Im~;;'1'mti'Vl-W"l! vii1'l'Vl~m1,Jfl1~~U8'1Le.l'U1'i1l1 a-glucosidase lJ1f1f111 90 % 

LL"~'Wi1;;'1~LL'Vl1,Jij1,J lil11,J11,J 19 ~1tJ~1~ 18 ~1,J 

o u d 
a1f1U'WI 

... ., 
'Uel81l1nJ.. ... - ~ 

'UelnlfJ1fl1i1fl~ ~hmtl.u 
ICso 

(J.lg/mO 

1 iU'Vla~'Vftl1tl'm Suregada multif/orum (Muss.) BailL hI 2.48 

2 
.. 

L'tIfl~ VI£) Diolium cochinchinense Pierre LUaaf1 3.28 

3 aUL'iI£JL'Vl1'l Cinnamomum zeylonicum Luaantu 3.32 

4 n1~tlfll Bridelia ajJinis Craib 1tl 3.38 
". 

5 m::n~u Millettia brandisiana Kurz. ttl 3.39 

6 LVliiac;lUtJ Memecylon pauciflorum Blume tu 4.95 

7 allJWUJ;l1 Cleistanthus gracilis Hook.f. ttl 6.79 

8 
« 

L'tIlJ'Ul1 Chassalia curviflora (WalL)Thw. 1u 8.02 

9 BtlL'iI£JLm Atherolepis pierrei Cost. var. 1u 14.57 

10 LLnLLflVlUll1L'U Madura cochinchinensis (Lour.) Corner ttl 19.78 

11 'VfflB~1tlh,qi Memecylon ovatum J.E.5mith 1tl 21.15 

12 allJW'U9I1 Cleistanthus gracilis Hook.f. 1tl 22.98 

13 'VfflB-3ttl~ Mamecy/on p/ebejum Kurz. var. tu 23.29 
" " 

14 9i1't1U M1 Cratoxylum formosum Uack.) Dyer. 1u 24.23 

15 1'Vf'Vl::~ Thespesia popu/nea (L) Soland.ex Corr. ttl 25.18 

16 
.. 

m::L~fJlJ Po/ya/thia cerasoides (RoxbJ Benth. tu 30.58 

17 -ff1~U11 Ochna integerrima Merr. tu 33.69 

18 ,hom Chaetocarpus castanocarpus (RoxbJ Thwaites tu 37.25 

19 ?l::'IJu"l1 F/acourtia indica (Burm.fJ Merr. 1tl 95..59 

%inh 
0.32 1.6 8 40 200 

1 4.19 35.32 98.01 99.64 95.1 

2 -1.07 33.13 97.28 98.59 99.84 

3 -1.82 33.57 96.32 99.42 100.79 

. ... 
fl1L,UUI 0.43 34.01 96.01 99.22 98.58 

so 3.27 1.16 2.16 0.55 3.05 

I(so 2.48 
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110 T-- I - --. -I--~----
100 t . 1 . , . 	 .52 

90 u' ..~.- . ' -t-- : :-. _ .- ---j.----.-.+--~-	 ... ! ~--. ' , -.1- ---t--.-_..J___ . .. '.--+-:-.~.!--.-.~: 
80 - ! ----+--+-~----r----L--,-I--------.-~--__+ ! "---1 

i . , 1.1. . ; ' 1 I ------.J . , I 

. .--t- ' -.. 	 . .'f=--~l!-, 
. 1 

-i~ --' --._-L,- I . '-+ - .-r-~~+-=--- · . -=r--=~ .~.
5 50 	 -,.J---~-·--t----.-l---~+ '-"':"""- ' I ., , '- .. ' 

I 
- --~-	 . ,

:t! ' , I ' .	 ' ! . I ", · I
.A 40 ---t----l-- , ---,------,----- - -----. , ~--

~ 30 , . ·
~Ql_t----------Lc--_+~4~~--+----~-~-----~--.--L...:...--- i-- ---j 
I *20 - ------t'- - : ' 1-;----'----.+-----r---- '-± 'j~j-i-~.---LI---- =tt.-- '.	 -1=-.--t-.-=1

10 -C--, , - I .-:-- t---'---: ----~~-t--___;___c_t----I-·-' --.. i .- - ~,.-
o -0:4-3--+-------1---·- --'--'+---+ . i ---+----, --- ­

o 	 20 40 60 80 100 120 140 160 180 200 
fllU.II';)J';lIq~n~UJ (p.g1ml) 

1l1'rfii 1 	 LLa~~frl1mrlJl,lJlh::,.,.h:j LUe.r:iLlItJ~fl1'JVlJ&~Ltl'U1'ijll AGH LLa::f'l11lJL;;lJ;;tJiltJ'Vm~ntl1Ul'Vl 
(Suregada mUltfftorum (AJussJ 8ailU -- 1lJ 

0.32 1.6 8 40 200 

1 16.19 20040 79045 99.24 100.93 

2 10.55 25.36 91.22 98.99 99.87 

3 10.3 22.99 84.75 100.60 100.74 . ..;
fl1LuatJ 12.35 22.92 85.14 99.94 10051 

so 3.33 , 2048 5.89 0.97 0.57 

ICso 3.28 

o 20 40 60 80 100" 1.20 140 160 180 200 
fllllJl'II1J1uqvnnu (pglmI) 

LLa~~f'l11lJi;rlJ'~,tJfi'i::vrhutle)'h;jtJ~m'iEi'lJcr~LeltJ1'till AGH LLa::fl11lJL'IllJim"iJa~ (Dialium 

cochinchinense Pierre) -- Ltlaelfl 
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%inh 
0.32 1.6 8 ~ 200 

1 1.47 29.05 75.35 97.95 100.61623 

2 456 21.71 75.78 9859 111.08 

3 4.32 25.09 76.94 97.62 100.38 
• d 

fl1LOiUJ 3.45 25.28 76.02 98.05 104.03 

so 1.72 3.68 0.82 0.49 6.11 

I(so 3.32 

1l1vtf1 3 Ua~~~11lJG1ln'Ulh~'Vrh:jLUe)'h;ju~nl'Hj''Ut1,m)'u1"1f11 AGH Ua~~11lJLilJ-HUel'tJL'lIEJb'YII'l 

(Cinnamomum zeylanicum) - Lua€Jf11u 

%inh 
0.32 1.6 8 ~ 200 

1 14.40 12.52 98.27 100.06 90.16 

2 18.29 9.32 91.12 101.11 100.24 

3 13.04 8.62 102.07 100.42 89,78 

• d 
ft1LOiUJ 15.24 10.15 66.43 100.53 93.39 

so 2.73 2.08 3.19 0.45 5.93 

3.38ICso 



12 

o 	 20 40 60 80 100 120 140 160 180 200 
tllnll'lI~"qA~1tI <ltg/all) 

111'W" 4 I.LI.UI~fl111J~ln'lJihz'W:h~LUe)'fL.iju~n1"St!U&~LeJ'U1"1111 AGH LLaZfl111.1Lil.li'Uf11.:Jlhn 

(Bridelia affinis Craib) - tu 

%inh 
0.32 1.6 8 40 200 

1 16.06 32.76 69.15 88.14 91.79 

2 1857 34.87 68.97 91.40 91.76 

3 15.31 34.67 66.81 89.73 91.77 . .,; 
fl1LtliUJ 25.47 34.1 68.31 89.75 91.77 

so 1.71 1.16 1.30 1.63 0.02 

ICso 3.39 

110 -,-----.-.--.---------,--' -~---- '-- .-.-- .. - ..---..- ...----.-..... --- -T·--·- --··----··- -·---··--..--: 
! i 	 ! i j 

1: r=_=:= ~=_--·- --- ·r-- ===·=======_=_!=~~===~=::=~=I ---=~--=-==--=~=-~=~i 96.23 
I t· 	 I ! . I 

!~ r~:~=-=~~t~~~-~-I{~~~=;i{0-Z=~~ 

;~ E== -~:::--==:J=-: -===-E==-=--~E~= - :::--=l 


o 	 50 .. 100 150 200 
tlllllt..II"'U!RtllfJ <ltg/mI) 

.~-----

1l1'Wt1 5 LL'WI.:Jfl111Jr;11J'ti'Uti';j::'\IIi1~ L UeJ1L;lUl'ln1':it!u&.:J LeJ'Uhill AGH LLaZfl111J L il.l-n'Un 'lZ~~'U 
(Millettia brandisiana Kurz.) - lu 
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%inh 
0.32 1.6 8 40 200 

1 1.84 18.69 60.71 100.01 99.48 

2 10.67 27.73 56.31 99.08 100.0186 

3 6.08 35.13 59.62 98.16 100.0252 
. .. 

A1LQaa 6.20 27.18 58.88 99.09 99.84 

so 4.42 14.20 2.29 0.93 0.31 

IC50 4.95 

o 20 40 60 80 100 120 140 160 180 200 

l_______ _ 
ll1'Wii 6 	 u.a VI ~ fl11lJalJ~'wh·::vrh ~LtIerh;l'U ~ fI THi'U8·:mJ'whill AGH u.(;i:: fl11lJLii lJ-U'ULviiiB VI LL B 

(Memecylon pauciflorum Blume) - 1'U 

%inh 
0.32 1.6 8 40 200 

1 0.6 9.02 45.5 98.58 100.3 

2 -2.82 8.87 59.01 97.33 98.62 

3 -3.11 6.74 56.28 99.50 103.66 

-1.77 8.21 53.6 98.47 100.86 

so 2.06 1.28 7.14 1.04 2.57 

6.79 
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.n1'Viii 7 	 LLii1Vl.:Jf'l11lJalJ'"'Ufi'i~vrhutJ8{L;I'U~f11'iau&·m)'u1'fta1 AGH LLa~f'l11lJL;rlJ;r'Un1.:JtJm a1lJ~'U 
\1l1 (Cleistanthu5 gracilis Hook.f.) - lu 

f11'i1.:1i110 LLii1~.:JLtJ81L1i'U~fl1'iau&'lL8'U1'ftai AGH LLa~fh 1(50 "lJm L~lJ"lJ11 - lu 

%inh 
40 2000.32 1.6 

1 1.02 22.36 51.75 99.96 99.56 

2 0.00 26.84 51.93 100.59 98.98 

3 5.66 20.20 48.05 99.27 110.58 . .,.
R1LUafJ 2.23 23.13 50.03 99.94 103.04 

SD 3.02 3.39 2.10 1.93 6.54 

• leso 	 8.02 

'::; f:~~===: = --~~~=~~=~=-=~==~~~===__=~~~ A3l 
80 +- .---...-..--... ---.-.---..-~-...-~-.- .-..---.- ...-..--.--..----.-....;.. ..-- ...-..---..---.--.-.--.-.- .....--......---.-. ---. 
70 +---.-..--.-- .--------~..-..-.------.-.----...--.-..-.---.-..-:......- -..--------~-

I . 

Er~~~==----=-~=:=:-=-==-~===~-:=- --__ -~~-=:::--: .-= 
30 	+.-----.-......-----.-..-.-.--~-..-..-.--...-.......-...."----.---......-......--..-..-.....-...---...:'- '--'-'-'---'.-"-- --.....-_... '-'"'' 

20 i ,13_______.___.___.._ _____.__· -.,.-..-----...--...-.--.- ..-..- --..------ .- ..- ...-----.--.-----­

10 -------------.....---..- ..-------.--.---------- -.- - ..---..- ...- ... ~-----.---.-...---. - -..,..-­
o 	i -22LL.-t___·~__ l_ _~.t' --l...-L--~-t_--.l.. . - ...J-._.J....-_-t-....J-~~-~. .l..-.,-'---~.._--l_~.J-,.!.........~;_~·_~.-.!....-t ·· __ -'-· ·"-~L. _ ; 

0 20 40 60 80 v Po 100" 120 140 160 180 200 
fllltlrn,..\U!wUl1tJ (faglml)I. 

.n1'Viii 8 	 LLii1~'li'l11lJalJ,"'Uib~'Vd1'lLtJ81L.ij'U~fl1'iaU&.:JL8'Ul"1lai AGH LLa::f'l11lJL-UlJ'Ii'U L~lJ"lJ11 
(ChassaUa cuNiflora (Wall.)Thw.) - lu 

8 
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3. \J1nn"ll~" 8 ~'U 111lJ1fl~baBnn"ll~\J~1111J1LLtinanvwiBhJ l~tlvhm~auR'U~BlJG\m'Ivhi~t1"iJf.)"Vi"ll
u ~ 

~1,:j'lLVlcl1ii 'VlU'h~'UilJ'VIf.),:j'VlmU1'V1Sjm'l~n~niitlih1l'J,:j1'Uf'iBlJ~1,:jlJ1n ~,:j~~Laf.)mtlaf.)fl~lJL"1IG\,:jVl~8 

VI~~,:j btJlJn"ll~Sj~ntlfll'VlSjfi1 1(50 ~la'lLtJ'UalJ~U5~lJ1 LL,,:a\J'UYi"ll~a1lJ1'ImnU1~\J1 n~'U~"iJf.)"• 
Lf'l".i'ln1'IB'U1mh~/'Ul)m''.ilJfj''ll, alJb~B,:j~l n'Vl ".i~".il"11~1~" Lm~LLalJa1'I ~,:jVl'r~"II"u~. llJtI~lJ1W~lJln'Vlf.), 
G11V11Um".ian~LLEJna1'I1~ 

4. t11Ltlaf.)n~lJL"iJG\,:j VI~ f.)ULL~,:j U~lVIEJ1ut11V1'1in 5 mG\n1lJ lJ1an~~':w15 maceration hwl-5 

LLBG\nmIB~ 95 btlB{L'lIlJ"LtJlJil1vil~~~1ElalJ'VI~eJ mlJ11Pl".i 15 alPl~ ~1'U1lJ 3 f'lf" 1-5L1G\11'Um".iu,"1idJ'U 

L1al'Ul'Uf'lf,:ja~ 3-51'U \J1mrlJvi1m~mB" t11~,:jan~~mB,,1~t1'I~LVltI~1mf'l~f.),:j Rotary evaporator 

'lI'1LtJ'U~"an~VltllU Ethanol t11V1'11tl 285 tl1lJ \J1tlt1'Ut11~,:jan~VltI1U EthanollJl'vhm".ian~lPif.)t~tltl1".i 
partition nu Ethyl acetate t11al".ian~i'U Ethyl acetate m~lJTnlJn'U t111t1~::LVltI\J'ULL~,:j 'l~LiJ'U~,:j 
an~VltlTU Ethyl acetate t11V1'1in 35.74 ni'lJ :;J1nt1'Utl'l~1'U~LVlatl1t1".i::LVltI~'ULL~,,1~LiJ'U~'Ian~VlCJlu 
Aqueous-ethanol t11V1un 207.49 n1lJ ~"LLa~'I1'ULLt:-J'Ufl1'Vl~ 1 tl'l~"an~~"a1lJlt1'Vl~af.)u(j'Vl~ tl1".i 

ifU~"Lf.)'U1'l111 a-glucosidase 'VlUl1 ~"anIPlVltlTU Ethanol, Ethyl acetate LLa~ Aqueous-ethanol ii 

{mm~'tJf.),:jtl1".iifU~'lLf.)'U'l'lll1LiJ'U 100.51, 99.62, 99.10 IPlllJci'l~U v11m".iLLtlna1".i\Jln~,:jan~VltI1U 
EthyL acetate 

l.uaa'Wlau-M.:J 5 nn. 

- LI.'Yiat1~~1U Ethanol 95 % 3 x 15 L 

-1::L VlU u.~'1 

~.:Jan~Vla1U Ethanol mn 

(285 n1lJ) 


-"::mU~1V 30% Ethanol 

- partition ~1fJ Ethyl acetate 

~.:Jan~VltI1u EtOAc ~.:JailtlVla1U Aqueous--ethanol 
(35.74 g) (207.49 ~.) 

wnAIl1'wih LLa!;Flm".i~,:jan~mh'lVlm'U~1mtlaf.)n~'U'VI8 

tl1".iLLan~.:JI;tli~VltI1U Ethyl acetate (EtOAc) 

t11~"anlil'VItl1U EtOAc J1'V1'1in 30 n1lJ lJ1LLtlnv)"wi5 Quick column chromatography Lliltl 

1-5 Silica gel 60 LiJ'Uill~~.a''U 1-5".i~UUI;hvha~alt1~1'V1i'ULiJ'U~1"11:: L~lJ~'U~hEJ Hexane nu 

Dichloromethane 'ltl\J'Ut:)'I Dichloromethane nu MeOH l~t1fif.)t1'l LfilJ'eJlPl'l1~1'U"lJm~1'vha~a1t1 
MeOH L-rlmfim~~Uf111lJii,r1'tJf.)"~1'vi1a~alU€'ULtJlJcil~'U t1~lJ1m~1U fraction f'lf,:ja~ 1000 

ijaaalPl".i LLtlnl~:ijl'U1'U~,:j~'U 25 fraction ~"LLa~,,1'U1;n".i1"~ 11 

http:LLa~,,1'U1;n".i1
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A1'i1.:J-vil1. f1l'HLtln~~an~VltJ1'lJ EtOAc ~lmtlae)f1vr~ ~1t1 quick column 

., 0 

Fraction 'i::\J1JfInna::tnf:l 

1-2 dichlomethane / Hexane 8:2 

3-4 100% dichlomethane 

5-6 1 % MeOH Idichlomethane 

7-8 2% MeOH I dichlomethane 

9-10 3% MeOH I dichlomethane 

11-12 4% MeOH / dichlomethane 

13-14 5% MeOH I dichlomethane 

15 7% MeOH I dichlomethane 

16 10% MeOH / dichlomethane 

17 15% MeOH / dichlomethane 

18 20% MeOH / dichlomethane 

19 25% MeOH I dichlomethane .. 

20 30% MeOH / dichlomethane 

21-25 40% MeOH / dichlomethane 

~1f1 fraction ~eJtlvr'l 25 fraction ~LLtlf11~"1f1~"an~Vltll'lJ EtOAc 'l.l1lJTVll thin layer 

cliromatography L~eJLt1~tI'lJLVitl'lJeJ"fi't1'jtf18'lJ~iieJ~1'ULL~at fraction LLa111lJ fraction ~ii 
eJ.:Ifltl1~neJ'lJ1f1~\flH~n'UL-rr1~1t1n'U l~'Lu'U 7 fraction lVltY"l ~"LLa~~1'Ul'n11"~ 12 fraction LVI~l.n 
fraction E1 i1~ E71~~ml11t1'V1~aeJ'lJ~'VIi~'lJ&'1LeJ'Ul"11l1~fJ1t1 

A1'il.:J-vi12. Fraction m~~1f1f111LLtlf1~"an~Vltll'lJ EtOAc ~1t1 quick column 

., 
Fraction 'i1:U fraction ,hm1n (nf:u) -ieJtli"i:m1'ia'Ut~LV1Jl'Ul1 

E1 1 0.78 96.88 

E2 2 0.37 96.83 

E3 3-7 1.65 99.94 

E4 8-10 0.54 100.39 

E5 11-14 1.87 -1.88 

E6 15-17 0.39 31.87 

E7 18-25 8.85 96.81 

~lnf1l'n.hFraction vr.:lVllJ~1t1'V1(;laeJ'lJ'l'VIif11'J~'lJ&"LeJ'UL"1Il1 a-glucosidase VI'lJl1 Fraction 

E1, E2, E3, E4, E5, E6, E7 ii1eJtla~"lJeJ"f111~'lJ~"LeJ'Ul"11l1Lu'U~.:I\l1111"~ 12 LLa~l~LaeJf1 Fraction Vl1eJ 

G'11'Uan(;l ~ii1eJtla~"lJ8"f111~'U~~LeJ'Ul"11l1a~ ~~l~LLri Fraction El, E2, E3, E4, E7 111lJ1LLt'.Iflal'J,hflqJ
" 

~eJlt1 
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nl'utnflLWnfl1"i\J~fl'VI~~1mb'Ui1l1f1 E2• 
111l:i1'Uan~ E2 1I1uJ.lf1dJul:i'l'U£im.J'l1~~nl'~~1'U column chromato~raphy1~~li silica gel 

60 LtJ'U~'l~~i''U LL~::'U::~'lE~Tvh~::mE hexane/dichloromethane 8:21~l:i'l'Uan~£iem E2-1 ~" E2-6 

~"LL'Wl,,1'U\Jll~1"~ 13 

"
Fraction 'i111 fraction tiaa '"1J1mJfl (!lfl.) 

E2-1 1-3 4.1 

E2-2 4-6 45.9 

E2-3 7-11 179.8 

E2-t:1­ 12-15 247.2 

E2-5 16-21 97.5 

E2-6 22-25 112.8 

EtOAc extract (30 n1lJ) 

- QCC silica gel 60 

- sol. Hex-CH2G 2-MeOH 

E1 E2 E3 E4 E5 E6 E7 
(0.78 n.) (0.37 n.) (1.65 n.) (0.54 n.) (1.87 n.) (0.39 n.) (8.85 n.) 

- CC silica ~ 60 

- hexaneidichloromethane 2: 8 

E2-1 E2-2 E2-3 E2-4 E2-5 E2-6 
(4.11111.) (45.9 lin.) (179.8 lin.) (247.2 lin.) (97.5 1111.) (112.81111.) 

! 

DC-l 

(13.3 lin.) 

. ~ 

UJ.I'U.fl1'W;i2. LLa(9l"m~l.'In~LL~mn~'U~a'Vl5 DC-1, 

m'lG'lnflLWna1'l'lJ'i,!'Vl~:ij1na'l'Uanfi E3 

l:i·'J'Ui.'1n~ E3 a1lJl~f.)\Jln~~flal)'U'ia'Vl~ DC-2 1~ 31.4 iJ~afl1lJ ~lfllr'U111G'bu~LVI~eJlJ1LL~fl, 
dJ'U~'lu~mJ'l1~tlm)~1'U column chromato~raphy 1~El-&, silica ~el 60 LtJ'U~1~~-i{'U LL~~'YJ~v11~~1 
"'lG'l~~leJ hexane!dichloromethane 1 : 1 1v1l:i1'Uan~£ieJeJ 6 ,huFitl E3-1 ~'1 E3-6 ~'1ua~"l'U\Jll)l'1~ 
14 
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Fraction 1111 fraction sau 
t .,

U1WO (110.) 

E3-1 2-3 87.5 

E3-2 4-8 125.7 

E3-3 9-14 450.1 

E3-4 15-17 242.4 

E3-5 18-20 99.4 

E3-6 21-38 89.4 

a"J'uati~ E3-3 allJl'l(l(;\ne.J~n1~al'l'U~a'V1~ OC-2 LYilJBmlTU1'U 11.3 ll~an~lJ a1'Uati~, 

E3-1 UllJ1LLtJn~tlL~tJ~1'U column chromatographYLvmhi Sephadex LH-20 LtI'U~1~~i'U 10ff 

dichloromethane ti'U methanol LtI'U~1'Vi1~~~1t:J 1'Ut)(;\'na1'U 1:1 u.~~allJl'Hl(;1nt:J~n1~a1'J'U~a'V1~, 
OC-3 ~l'U1'U 4.8lJ~~n~lJ ~'1u.~~'11'Uu.t:J'Umwvi 3 

E3 (1.65 n.) DC-2 (31.4 :un.) 

- CC silica gel 60 

- hexaneldichloromethane 1 : 1 

E3-1 E3-2 E3-3 E3-4 E3-5 E3-6 
(87.5 l.Jfl.) (125.7 l.JnJ (450.1 l.Jfl.) (242.4 l.Jfl.) (99.4 l.Jn.) (89.4 l.Jfl.) 

- Sephadex LH-20 

- methanol: dichloromethane 1: 1 1 
DC-2 

(11.3 l.Jrl.) 

E31-1 E31-2 
(32.8 l.Jfl.) (28.6 lJfl.) 

J3 
(4.8 lJfl.) 

d Cl.I ~ .{ 

Ltll-l'Ufl1'W'V13 LL~~'Im1~n~u.t:Jn~11'U'l'1'V15 DC-2 LL~~ DC-3 

fl1'lWa~ULilmlm~rullel'lal''j-v1uan1~.. 
Ulal1~LWn1~ fitl~11 OC-1, DC-2 LLC;)~ OC-3 u11tlvn-tJtll;!a'V11'1spectrophotometry 1~LLri 

-tJ€llJa proton LLa~carbon NMR (nuclear magnetic resonance) w'U'h a11 DC-1 fi€l~11 friedelin 
• ~ v 

~'ILtI'U~l'm~:u triterpenoid i1'J(;11Lfl'Ha~1'1~'IU 
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21 

22 

28 

o 
:u 

.I1Twli 9 i.'1~'llfl'l~i.'1~1.:j'tl8.:j friedelin 
" 

~1'l1~ 15 1r8l;J'l1 H-NMR spectra "IJ8.:!i.'11TvlLLf.Jf11;J(DC-1) LmmJLVimJflU-U8l;J'l1 H -NMR spectra 

'tiel.:! friedelin 11.Jliterature m;J~Ufl1'j~fhJviLL~1 ii~.:jd 
., ..I ~ ..
'tlil~~it1n1ut1n fI(OC-1) ,jil:U~ friedelin ~Mii:u-w 

v 

carbon 1 H Chemical shift 1 H Chemical shift 

1 1.69(m), L96(m) L69(m), L97(m) 

2 2.31(m), 2.38(m) 231(m), 2.39(m) 

3 - -

4 2.25(m) 2.25(m) 

5 - -

6 1.28(m), 1.75(m) L29(m), 1.75(m) 

7 L38(m), lA8(m) 1.38(m), 1.49(m) 

8 1.4O(m) 1.41(m) 

9 - -

10 1.54(m) 1.55(m) 

11 1.38(m), l.48(m) L38(m), 1.49(m) 

12 L33(2H, m) L34(2H, m) 

13 - -

14 - -

15 L32(m), 1.5O(m) L32(m), 1.51(m) 

16 1.38(m), l.59(m) L39(m), 1.59(m) 

17 - -

18 L55(m) 1.56(m) 

19 1.2O(m), 1.38(m) L21(m), 1.38(m) 

20 - -

21 1.28(m), L42(m) 1.28(m), 1.43(m) 

22 0.94(m), L52(m) 0.95(m), 1.53(m) 

23 0.88(d,7) 0.88(d,7) 

24 O.72(s) 0.73(5) 

25 0.87(s) 0.87(s) 



20 

.d ')"' 1 d 1"' .r.:!....,., 1
~1'l1~\'1 15 (91i1 "lJtJ3J" H-NMR spectra "lJtJ'!;;'l':i\'lU,UO ~(DC-1) Lu'HJtJL'VIatJOtJ"lJtJl;j" H -NMR 

spectra "lJm friedelin l'Uliterature m~1'tJm'i~VhJ'Vlu,a1 ii~'1d 
.. .,j~ .. f _CilIA ~ 'Uell;!a01n1U8fl tt(OC -1) e1~a friedelin fIfI'WU'W 

carbon 1 H Chemical shift 1 H Chemical shift 

26 1.00(5) 1.01(5) 

27 1.05(5) 1.05(5) 

28 1.17(5) 1.18(5) 

29 0.94(5) 0.95(5) 

30 1.00(5) 1.00(5) 

Akihisa U<l::flW::., 1992. 

~1'al~~ 16 -UtJl;j" 13C-NMR spectra "lJB'!?!1 'i~ LLf.Jnl~(DC-1) L'lfiCltJ LViUtJt1tJ-UBl;j"13C-NMR spectra 

"lJtJ.:J friedelin l'Uliterature m~1'tJm'i~VhJ'VlLLa1 ii~.:Jd 

iijuaa1'li1u~Jflltl(OC:-1) itlua friedelin iliiml't1 
" " 

carbon 13C Chemical shift 13C Chemical shift 

1 22.3 22.3 

2 41.5 41.5 

3 213.1 213.2 

4 58.2 58.2 

5 42.1 42.1 

6 41.4 41.3 

7 18.2 18.2 

8 53.1 53.1 

9 37.5 37.4 

10 59.5 59.4 

11 35.6 35.6 

12 30.5 30.5 

13 39.7 39.7 

14 38.3 38.3 

15 32.4 32.4 

16 36.0 36.0 

17 30.0 30.0 

18 42.8 42.8 

19 35.4 35.3 

20 28.1 28.1 

21 32.8 32.7 

22 39.2 39.2 

23 6.8 6.8 

24 14.7 14.6 

25 17.9 17.9 
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... 16 ( ')" l3 ../ 1'" ........" 13
fl1'l1.m flil 'tItllJft C-NMR spectra "lltl.:!~1'l'Y1I.L£Jf1 VI (DC-1) Ll.h£J1JL'Y1£J'Uf1'U"lltllJft C-NMR 
~ ~ 

spectra 'tI8.:! friedelin l'Uliterature m~1''Uf11'l~fjlJ'l~1.L~1 ii~.:!il 
.. ..llo\llUtlnlUlln ~ (IX-1) ';iIlJa friedelin i1ii~Yi 

carbon 13C Chemical shift 13C Chemical shift 

26 20.3 20.2 

27 18.7 18.6 

28 32.1 32.1 

29 35.0 35.0 

30 31.8 31.8 

Akihisa Lm::flru::, 1992 

~Sitosterol ,. 

HO 

1l1'n-ri 10 \,!mlR'l.:!~~1.:!"lltl.:! j3-sitosterol 

(9I1';;1.:!-ri 17 -De.Jl;jft 1 H-NMR spectra "lle.J.:!~1Tvil.L£Jn1~(DC-2) Lmtl'ULVitl'Utl'U-ue.Jl;jft 1 H-NMR spectra 

'fJm j3-sitosteroll'Uliterature m~1'Uf11'l~lilJ~I.L~1 ii~.:!il 
It • .ci.c:llQ. ~ 

". 'tiillJi;ut1':i-rilWnlM(oc-2) 'tItJ~a f!-sitosterol 'VIfI'nlJ'n 

carbon I H-NMR chemical shift IH-NMR chemical shift 

3 3.45 (lH, m) 3.43{lH, m) 

6 5.32 (1H, m) 5.33{1H, m) 

18- CH 3 0.65 (3H, s) 0.66(3H, s) 

19- CH 3 0.98 (3H, s) 0.97(3H, s) 

21- CH 3 0.90 (3H, d, J=6.8Hz) 0.91 (3H, d, J=6.5 Hz) 

26- CH 3 0.78 (3H, d, J 7Hz) 0.80 (3H, d, J 6.8Hz) 

27- CH 3 0.80 (3H, d, J 7 Hz) 0.80 (3H, d, J 6.8Hz) 

29- CH 3 0.82 (3H, t, J=6.8Hz) 0.83 (3H, t, J=6.5 Hz) 

Shameel et al', 1996; Ali Lm::flru::, 1997 
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d ... 	 13 d 1" _~ "" "'... 13Pl1~1{j\ll 18 	"Iltll;la C-NMR spectra "ll'8~a1,)'VILLtJn ~(DC-2) Lu')tlULVlCJuflU"ll'8l;la C-NMR spectra 

"lltl.:l /3-sitosterol l1Jliterature vtl~i'Ufl1'j9ivhn'LLa1 i1~~d 

II' • ~~CIIo I.. coI~ ..'Uil2,;!,UI1n1LWt1 fI{DC-2) ""....lJ....'Ua2,;!~ ~-sltosterol 

carbon Chemical shift Chemical shift 

1 37.2 37.2 

2 31.6 31.6 

3 71.8 71.8 

4 42.2 42.2 

5 140.8 140.7 

6 121.7 121.7 
o' 

7 31.9 31.9 

8 31.9 31.9 

9 50.1 50.1 

10 36.5 36.5 

11 21.1 21.1 

12 39.7 39.7 

13 42.3 42.3 

14 56.8 56.7 

15 24.3 24.3 

16 28.2 28.2 

17 56.1 56.0 

18 11.9 11.8 

19 19.4 19.4 

20 36.1 36.1 

21 18.8 18.8 

22 34.0 33.9 

23 26.1 26.0 

24 45.9 45.8 

25 29.2 29.1 

26 19.8 19.8 

27 19.0 19.0 

28 23.1 23.0 

29 12.0 12.0 

De-Eknamkul and Potduang. 2003. 

o 
II 

HO-C 
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., .,A~.,
'Uil1JiU'l1n1LWn fI(OC-3)

v 

carbon IH-NMR chemical shift 13C-NMR Chemical shift 

1 2.08 (l-OH, br 5) 176«=0) 

2 2.32 (2H, t, J = 2.5, 2.5 Hz) 34{CH2) 

3 1.61 (2H, t, J = 2.2, 2.3 Hz) 32(CH2) 

4 -15 1.23 (24H, 5) 29.6(CH2) 

16- CH 3 0.85 (3H, m) 25(CH3) 

n1~'VIf1aij\Jq'rl~fi'\J~~n1~';1~1'IJ'tJij~LilulIlf11 -glucosidase 

,nnf11)lh.w~~U,fJfl1~ DC-1(friedelin) U,fl::: DC-2 ([3-sitosteroO 1'IJ'VI~~eltJq'VI~atJ8':)f11)'Vhnw 
tiel'! L€lm"1f~ a.-glucosidase 'Yfly;hi1~€lm~:::tlel.:jf11·Hj'u8.:jfl1)v11.:jl'UtltJ.:jLtJ'U1"1fl1LiJlJ 32.5 1.1,,,,::: 76.3 

Vl1lJa1~U a1lJ~1) DC-3 (palmitic acid) i1mlJ1wutlEJ ~'!a'!w1vi\h1'IJ'VI~~tJuq'VI~ 
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iJ11 t'J'I1'Uf)1'l1 ~fJ~ln'VImfJ LL'VI~'1'ntr;hTt"lllJ1 nrr;i1 1200 "lIijVlvi'1L(;lniJ~1'Hr'U~'1 Le:J'Ul'llll a­

glucosidase LiJ'UVl"ll~m::lil1fJe:J~1'U1'1f'11Ji1'1"l1~LLri 1'1f'f Fabaceae, Crassulaceae, Hippocratea­

ceae, Lamiaceae, Myrtaceae, Moraceae LtJ'U~'U LL(;l::a11~1f)li11lJ"lI1~~iJ'l'Vl~ill~LLn G111n~lJ 
alkaloids, stilbenoids (polyphenot), triterpene, organic acids, phytosterol, flavonoids, 

flavonolignans, anthraquinones, xanthones, feruloylglucosides, anthocyanin LL(;l::~1.J"l (Benalla 

u~::mlJ:::, 2010) 

~lnm1'VlU'Vl1'U'I1'U1~t'JihnfJ1'~je:J'In'UL"lI(;l'l'VI~tl'VI~ Dialium cochinchinense Pierre 1'1f'l 

Fabaceae - Caesalpinoidae t'T'IhjiJf)1~1iLtJ'UtI1~'UU11.J 'VI~tliJife:JlJ~'Vl1'1'nqn~nf!iJ 'VI~tlf)1~'VlV)"tlU 
'l'Vl~'V11'1~1.tl1Yf LLIJiVl'tl1'UG1f)(;lL~rnn'U l~un Dialium guineense (Wild) 'VI~tl Velvet tamarind iJ 

'jlt'J'Il'U6'l1~a1flqj n~lJ polyphenols, flavonoids LL(;l::: tannins 6'l1'jf)~lJ saponins "lIijVl triterpenoid 
• I .=f GJoQ. I ~..iv CIt, <tV"! Q.I..::. q ~ 

glycosldes 6'l11.J(j'VIli'Vl1'1LflG1't11'V1t'J1 'W'U11lJ(j'VllimUtltln"llLVl"ll'U 'l'Vlli~lv)6'llJ1'U 1n'li1~1'I6'l1'I1'1'Vl11'j q'Vlli 
v ~ '1 ~ 

uf1'thV) 'l'Vl5 antimicrobial ~VlmUYf1:: antivibrio 'VImt'J6'l1t'Jnu~ LL"::Q'VI5 molluscicidal ulJiiJ'Il11'Wu 

'jlt'J'I1U11iJq'Vl~"VlJ111l1"1'UL~tlV) 'VI~tl~l'ULU1'V111U ~ln f)1'jG1nV) ut'JnG11'ja1flqj~lmtl~eJf)L"lI(;l'l 'VI~tl'VI ~ 
LV) t'J flV) b~tln~1nYl'tl~iJ f11'jfl\1l mtl'ILLiK111tltlf)Q'Vl~iJU~'1f)1T\lll'11'U"lI€l'l L€l'U1'iI~ a-glucosidase ('11'U1~t'J.Q 

Lb(;l:::'11'U1~t'JU~uiK1) lV)t'Jm~m'Vlf!iJfI Bioassay guided fractionation 11l'j1~a€l'U'l'VI~t'T'U~'1f11'jvh'l1'U 
"lItl'lLtl'Ul"ll1l1u"lmhu~LLt'Jn LL(;l::L~tlnLLt'JmU'nl:::ci1'U~iJq'Vl~LVh,r'U 6'l1'jvY'Ia1lJ~bLt'Jnl~fitl friedelin, 13-' 
sitosterol LL(;l:: palmitic acid LiJ1.J6'l1~~'n'U1'Uli'j'jlJ"lI1~ LLt'Jnl~'iJ1nYl'tl'VI"lt'J"lIijl'l ~I'IL{'Jua1'jn~lJ 
Triterpenoid, phytosterol LLm~ml'lhilru 11l1lJ(;\'1~U a1'jL'VI~1.QiJ'j1t'J'I1U'l'Vl~'V11'1~1.tl1'n~'111 

Friedelin 

6'l1'janVl~1f11me.l~iJa1'jf1~lJ Triterpenoids tl1lJ1W~'1 [triterpenoid-rich extract from 

bamboo shavings (EBS)] 'n'U11iiq'Vl~'Vl1'1~b.tl1'n'VI~1t'J(j'Vl~ l~LLn 'l'VI~"l'Il'{JiJ'l.Jl'UL~e:Jv) vY'I~Vl~:::~U 
serum total cholesterol LL"::: total triglyceride 'j1lJvY'I~l'IfI11lJ~ul~i1I1l~'1 6'l1'j friedelin ~'1LU'l.J6'l1'j 
VI~f11'Uf1~lJ Triterpenoids ~LLt'Jnl~~lf1 EBS tl€lml'VI~"lIt'J1t'JVI(;l€lI'lL~tll'l (Jiao LL(;l:::f1W:::, 2007) 'UeJml1f111 

friedelin u~:: friedelan - 3 beta - ol iJ'I€le:Jn(j'VI~911'Un1'jeJmau 'Wulual'janl'l~ln Bidens pilosa 

~'1LuuYl"ll~uu1'U~H1 'Uf11'l1n'li1 LL~a t -n~1'U elnL6'lU ua:::H1.'U1'jf! ~V) L~eJ1'U~:::'UU'VI1'1 L~'l.J eJ1V11 'j 

(Geissberger and Sequin, 1991) 

f3-sitosterol 
" < 

6'l1'j f3-sitosterol taraxasterol LLa:::G11'jn~lJ phytosterol ytLri1ii'l'Vl5Y11'1~1.tl1'W'VImt'J'l'VI5 

l~LLn 'l'Vl~~l'Un1'1ei'ma'U aVlcholesterol 'l'Vl~~11'U~a~YfvY'I9l1'UL~€lLLUf!fiL~fJ LLa::: L05el'n U€ln~lnllt'T'Iii 

q'VI~~l1.JLiltl'l€ln ~l1.JlJ:::L~'1 U'U~~nl'lLnVllJ:::L~'1tU(;\'11aLLa:::lJ:::L~'1L~l'UlJ (Nair LLazflW:::, 1984, Ovesna 
" 

LLazflW:::, 2004) a1'j f3-sitosterol (BSS) LLa::: glycosides (BSSG) eJeJf)'l'VI59ll'Unl'lei'mG1U (;ll'l 

cholesterol "Vlli' t'Tu&'101'1LnAlJZL~'11'U(;\'11a m:::9l'U01'l'VIGt'l"ll€l'l a'l.Jl1a'U "lIeJ'Il!J6'llJ"IJ €l~ f3-sitosterol 

(BSS) LLa::: glycosides (BSSG) €l€ln(j'VI~\J~U1Jij~lJ~'Uh'6'llJV)a 'l1lJfi'lfl~'l'VI~aeJ'U'Vl1'1f1aiJfll'Ufl'l.J1if~iJ 
hfl~~L~m{€l1~ L"li'U1Whf! HIV LLa:::hfl~'U"l·ri'hiLnVl~1flf11'l~I'IL~m"li'U eJ1f11'lLLn rheumatoid arthritis 

LU'U9l'U (Pegel, 1997, Owye, 1988, Raicht LLazflw:::, 1980, Yamamoto LLazflw~, 1991. Gupta LLa~ 

f1w:::, 1980, Yamada LLazflW:::, 1987, Ivorra, D'Ocon, and Paya, 1988, Bouic LLaZflW~, 1980) 
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l;'Il';Jl;'lnVlUJaflllCM Parkia speciosa ~1CJ chloroform afl'l~~uJl~l(;11'UL~tJfI"lltJ'I'VI1J~vh1.lXbtJ'U ... 
LU1'VI11'U~1CJ alloxan 'illnm'lLLCJnl;'ll'il;'lnVlri1'Uviiiql1~'nU11LiJ'UlltJ'I~l;'IlJlltJ'I f3-sitosterol (66%) LL(;I~ 
stigmasterol (34%) ~'ILlltJl1f1l;'1vuql1~aflJl~1(;1,"U11ii'l11~ 83 % ('tJ'U1V1 100 :un.~8nfl.Jl'VI,rfltrl1) 
LllmViCJunuCJ1 glibenclamide fiijql1~ 111 % ('tilJlf1 5 lJfl.~tJnn.Jl'VI;rn~1) Lllmhl;'ll'iLL~a~trI1:Ul 
l1V1atJuY4u'i1hiiiq'VIi nl'ltJvn'll1i~tJ-1tJf,!11.1~L1'l1tJ'I~l;'IlJ ~-1'il~LnVlm'lLa1lJqV1~ (Jamaluddin, 

Mohamed', and Lajis, 1994) 

f3-sitosterol-3- f3 -~lucoside LiJ'Ual'lvitJtJflqn~~1'ULul'V111'U~'1LiJlJal'lviLLCJn1~'illn 
Centaurea seridis L. var. maritima If1f.1tJ8noV1~~tJ f3-cell vi~UfltJ'U m~~'Um'i'VI~'1e'U'ija'U (Ivorra,"I .... 

Paya, a'hd Villar, 1990) al'll;'lnfl~1CJUJ'VIllJtJa'illfl Toumefortia hartwegiana tJtJnq'VI~(;IflJlvnaLLa:: 
~1'ULU1'V111lJ 'illflm'iLLI:Jflal<,i~1f.115 bioassay-guided fractionation allJ1<,it1LLf.lfll;'ll<,i f3-sitosterol, 

stigmasterol, Lupeol, ursolic acid, oleanolic acid, saccharose LLa:: myo--inositoL (Ortiz­

Andrade, Garcia-Jimenez, CastiLLo-Espana, LL(;I::flru~, 2007) 

Palmitic acid 

e:J1V1l'.iviii monounsaturated fatty acids (MUFA) m::~'Um<,i'VI~'1emft:u'U Glucagon-like 

peptide-1 (GLP-1) 1.'U'VIaeJVI'VIfI(;IeJ'I ~'1LtJ'Uemft:u'Uv1aVl'.i~~uJl~la ~1'ULU1V111'U t11lJ'Uvi1-tl1'Ufl1'.i 
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