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Abstract 

Thai plants ISrowned in the Plant Genetic Conservation Project area under The Royal 

Initiative of Her Royal HilShness Princess Maha Chakri Sirindhorn, Sa mae-San Island, Chonburi 

were collected to screen for their anti-lipid metabolism by measurinlS anti-pancreatic lipase 

activity. In this study, methanol crude extract of 49 plants (54 samples) with 1 mg/mL 

concentration were investigated. The preliminary screening showed that 11 samples 

exhibited anti-pancreatic lipase over 70%. In addition, tannins, which are known to be non­

specific protein precipitating substances, were found in 6 out of 11 samples. The activity 

potency (ICso) of the 11 samples was further examined. It was found that the leaf extract of 

Kun ThonlS Payabat was found to be the most potent sample (ICso 0.14 mlS/mU, followed by 

Cha Makham Pom leaf extract (ICso 0.16 mg/mU, Kade leaf extract (ICso 0.44 mg/mU, Ma Kha 

Tae leaf extract (ICso 0.49 mlS/ mU, Prued leaf extract (ICso 0.53 mg/mU, Tob Tab' Kreu leaf 

extract (IC50 0.54 mlS/mU, Pawa leaf extract (IC50 0.58 mlS/mU, Phad Dok Kaw leaf extract 

(IC50 0.67 mlS/mU, JanIS bark extract (IC50 0.69 mg/mU, Lum Bid Dong (IC50 0.76 mlS/mU, 

and Plong Bai Lek Na leaf extract (IC50 0.92 mlS/mU. 

Keywords: metabolism, anti-pancreatic lipase, medicinal plants 
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b~e:J~1Il-;;]lmAj';i~';il'lJ1'11~"1 ~VI:J bfllnLC1l1C1l';i ~~VI'1(71'11~'\J1 (tl~.?fD.) ~iJfI'Vl~tJ'\Je~be:J'U1'1liibb'VIJ'UA1btl Mn1i,l

'U ,0I 

bUC1 b~m tJ'UbL 'U1Vll~1'Ufll';i;;1~ bC1~lI nl ';i1oVC1l1'U1~';i b~tl'lll tJi,lm~v1'\J1'UdJ'U1'Ub~ tl(71 1'1 tl1ul'Ue:J'UlA(9l, 
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bfl l~tJ1 fl'U llJl'll'Uufi6/hJl1~ mlJl'll'Uufin"BtllmlJ (meta bolic syndrome) l~tln~lJbfl~ 


tI~~ n€l'Utii'ltJ fl11lJ~l'lti n (;l ~iln~'U11lJ fltl1tii'lln B1tl fl'l~'l fl11lJl?i'tllfl~I'l?l'l ~~\91'UJ11'l1fl1tll~ €ll'l?l\l llfl~ 

, 'U 'U 

~l1thVl€l\l llfl~ill6\tl ~u'UlmlntllnrusYIlJll'l~:tiltl ~~\91'U HDL ~1 ll~il LDL llfl~ 1mn~l'lJ€lhr?l ?I'l 
~ 'U 

nlllnrusYIrlll1tll'l tlumn n.Qn\l~yh1Vlilu\l~m~tJ'l~\l~ l~tlbfl~l~tJ1.uu'l~1'l1~lJEJ l~tl bfll'U1l111tl 

'iJUI'l~ 2 blfld~fll1flul'll~ul'loX1hllfl~l1flul'll~€l1'l (\l'l'I1lJru, 2539) U\l~EJl1~'l~vh1V1lnl'lfl1l~B1tl ~€l, 

tI~~l[lVl1'iJiltl~'l~ltl1l1rlJu~1tl~tl11'l~n~l'lJ€lhr?ltl~~lJlru 90% llfl~ 1'Uiltl~tl1 tI~~lJlru 10% 

nJ~'Ultlm~llJm'U€l~'lllJ'U€J\ll 'Ulitl (li pid metabolism) l~lJ~tll~u1 'Ulitl l.u1~11\lmEJ11'lEJ m~'U~l[lflll~l 

J1 8€lEJ\l ~ t1nl1i'l €le.l nlJl lyj uvh m~8uEJ1l1'1ti11'Uiltl~il 'Utl11'l l~ nfl'lll'l EJ l€ltl1'1lJJl1l;1n 1 tl m~ lnl'l llJl'll'U€l~'IllJ 
'U 

'U€l\l1'Uiltl Am€ltl1'1llJlm tI?I\ll n(i)'UDutl l11m1EJ nl1l€ltl1'1lJJ II~tl fl~ lU(;l n1mtI?I (pa ncreatic li pase) ~\l\l ~ 

Ei€ltJ11'l~n~l'll€lhr?l1l1'1tii'l~tl n~l'llmu(1 (glycerol) llfl~ml'll'Uiltl (fatty acid) ~\l\l~t1nl'll'l'lllJl.ul1t11tl 
'U 'U 

~1l1~'U ~J1bb~tlU\l~LJtl~UEJlJ1.ufl1'l1'Uiltl~mittlill1fllCJ n~lJ ~'l~ltl1l1rlJ b'LJtlmfll'l~~\91'U1 'UlItl1 tl 

l~€ll'l mill A€l m l l1'f1 1.Q\l~ €lunllVl~rl1~1'll11u(1l'ltl~lJlru1'Uiltl~ ~ltl m~'Ultlm~Ei€lCJ\llnVll\l l~tl €l1l111 

llfl~!.lnl'll'l'lllJl';hm~llm~e:Jl'lll~l l~tl statins, fibric acid derivatives, niacin, bile acid bindino 
" 'U ::, 

resins ll(1~ probucol (lVlEJl Y'111'l1lJllbfl~flru~, 2544) ~ltlCJ1~fll'll11€llihtlm~I'lI'l'lllJ1'UlItll.ul~ 
'U 'U 

lipstatin ~ltii'\llnn1~Al'lme:J'lme:J'lllVl~Vll'l~hm~'Ue:J'll~ml'Uflvh~CJ Streptomyces toxytricini 

(Hochuli et al., 1987; Weibel et al., 1987; Ballinger and Peikin, 2002) nfl1nm~€l8nllVl~'U8'1 

orlistat AmJ'UJ'ln1~vh'lltl'U€J\lle:J'U1'1lJJlb~tlfl1 b8(;ln1mtI?lll 'U'U1JJtJe:Jtln~'U ~'lvh1VI triglyceride 1JJt1n 
'U 

http:ltlCJ1~fll'll11�llihtlm~I'lI'l'lllJ1'UlItll.ul
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iJ'lTU1-.;JtFiJ1mh'Ul'UVl~'l'lfflJ11?llJ6'!n~\lln~'(j~'I"J'U1'U'll':i ~ lYlI"11'Vl tJVlrll tJ'ilU~iJ[;.JflcJ'U e'lnlJ 

Vll'l1'U'1JEl'llEl'U1'1l:Wll'I"J'Ufl~leJ~n1f1l'\.J?I l'll'U VlUVl&J (Punico granatum) (Lei et al., 2007; Jurenka, 

" 
2008), &J~J~~'Un (Momordica charantia) (Oishi et al., 2007), 'ill (Camellia sinensis) (Nakai et 

" 
al.,2005), l'Uf1!nlti (Quercus injectoria) (Gholamhoseinian et al., 2010) Jl&JVl'liJnlJllflJl~';; 

?llJ~lAf1!1'U?llJ?ln~\lln~'il~iJ[;.Ji.1cJ'Ue'l pancreatic lipase ~ltJ illmh'l?llJl'll'U ?IlJn~&J saponins, 

polyphenolics (McDougall et al., 2009) lli.1~ terpenes (Birari and Bhutani, 2007) 

1 'UnlJl-.;J tJ fl~'lth ~111?llJ?I n~\lln~'il1'U«'U~'1JEl'llAJ 'lnlJeJ'U~n~i'Ui5mJ&J~'il B'Ul~eJ'l\lln, , 

'l"JJ~Jl'(j{ih1i &J1Y1~6'!eJ'U~Yli1 'UnlJcJ'Ue'lleJ'U1'1l:Wll'I"J'UA~leJ~ n1i.1l'\.J?I VllnlflJ'lnlJ-d?ll&J1JflA'U'I"J'U~'lJVl~eJ 

?llj'U1'l"JJ~iJ~'Vli~'ln~11llfl~A'U'I"J'U6'!lJ~lAf1!1'U~'lJ?llj'U1'l"JJ~iJV'1ntJm'I"J1'UnlJL11me.Jf1\PlltJ'UtJ1~eJ1'\.J n 
\l~ltJ'U'\.JJ~ltJ'lJ,jmh'l~'lhHln'U'\.JJ~'lJl'lJ'U1~tJvi'11 '\.J l~eJ'l\llnlElnl?l1'UnlJl.ul~'ltJl~~6'!'l~'Ub'I"JJ1~ btJ'UtJl 

'IJ 

b~eJA~ meJ'l~'1J6'!&J'U1'l"J11'U«'U~'1JEl'llfl1'lnl1eJ'U~miiw5 mJ&J~'1J B'U b~eJ'l~ln'I"JJ~Jl'1J~11i ~iJ , " 

~'VlicJ'U e'l nlJVll'll'U'lJeJ'l beJ'U1'1l:W II'I"J'Ufl1lEl~ n1G-1 b'\.J?I 

http:tJ'U'\.JJ
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I Q ~ Q..I I 

1. '1l1-:Jnmbb(1~i:lm'U'VIbnUl'nmJ1.,:j 

1'U'1h.,:jb~B'U5J'U1A:lJ '\I'U'L 2555 bf'1ulfIl BtJ 1-:J~'1l1 'U~'U~'lJB.,:j1m.,:j nl'~B'U ~n~'W'U1)m'j:lJ~'1l eJ'U, , 

'Vlmm6'l'lJ 

lfI'JeJ~I\l~U 

I Moeruo siomensis 1u Al 1u 

2 Moeruo siomensis 

3 Polyolthio cerasoides lu A21u 

4 Polyolthio cerosoides 

5 Lantana camara u;n A3 

)osminum nobile 1u A41u 

7 

6 

)osminum nobile 
f----+-----~----------~---~ ----- -- - . ---------- --- - ---___+-----+----_1 

v 

8 Vl'Ul:lJ~'j:lJ/ ~'j:lJ / ~bb~A Corissa cochinchinensis 1u , ~,:j A5 
f----_+_-----------~---.---r___-----------_+_----_+_--____j 

9 Oiospyros Jilipendulo A6 

Cleistonthus hirsutulus 1u A7 

Pterospermum littorale 1u A8 

Microcos tomentoso 1u A9 

Phy/lonthus coUinsoe 1u Ale : 
i 

Lepisonthes Jruticoso 1u All i 
f-----+-- - ---------------~------~------___+----_+_---_1 

Connorus semidecondrus 1u A12 ! 

Vitex pinnoto 1u A13 i 

Ochno integerrino 1u A14 i 

10 

11 

12 

13 

14 

15 

16 

17 
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'Vi~ltJb6'l'lJ 

~deJ~l'1~U 

Oiospyros rubro 1u A17 

Cyothostemmo micronthum A18 bm 

Cyothostemmo micronthum 1u A181u 
r-----i--- ------------------ ---------+----- -- -----------------+--------~---- --

22 Oleo solicifolio 1u A19 

'-' 

23 'V'J::;ll/'Vll~/ll1.ll Gorcinio specioso 1u A20 

Oosymascholon 
24 1u A21 

lomentoceum 

25 Memecylon lilocinum A23/A24 

A25 

v 

27 'Vi~l'Vill'U Stevio rebondiono 1u A26 

Clouseno excavate 1u A27 

29 Avicennio marino 1u A28 

30 Gardenia collinsoe 1u A29 

31 !v1orindo coreio 1u A30 

32 Col ubrina asiatica 1u A31 

33 Zolling dongnoiensis A32 

34 Monilkoro hexandro 1u A33 

35 Bridelia ovate A34 
------+------------------------------+-----------------------+---------~-------

Agloio odorota 1u A3536 
~----+-----------------------------~----------------------~---------+---- --­

37 Coccinio glOndis A36 

19 

20 

21 

~----+-----------------------------~----------------------~--------~--------

28 

38 Clerodendrum inerme 1u A37 

!vlemecylon ovotum 1u B439 

40 Memecylon ponciflorum 1u B5 

Logerstroemio bolonsoe 1u B941 , 

http:V'J::;ll/'Vll~/ll1.ll
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v 	 .,o 	 cO d 
6l1W1UVI 	 'lJel6l1aJ'1) 

I 	 ci V I c: 
42 b:lJl bVI~n/'1Jl1 b:lJlbVI~n 

43 	 'V'J~el~1Ub~nVl'l...!1 

44 bb 'ii~lr1 
r ­

46 Umbl'l~ 

a7 	 eJll'1l'1tln'1Jl1 

as dJ:;'V'J~U1m1! 


a9 b'1J~~/Vl8 


50 b'1J~~/Vl8 


51 	 .vUVltl~'V'JtJ1U1V1 

52 dJ :; mh(i)1VI U 

" 


53 dJ:;fl1bb(il
" 

54 ~tl/n:;~tl/n:;~tlVlUldJ 

2. 	 b(il~tJdJl1i'lmh~ 

2.1 	 b(il~ tJdJ (»1 tl~l~1VliJ'1JU1I'1yj'V'JtJbVI:lJl:; 

95%) 

'VImm61 'lJ 
d "" •'lJellV1t11A16WI1 6h'Uffi-u 

11i'1t1th-3~U 

Oiospyros toposia 1u 812 

Memecylon edule 1u 8151 

Megalospis cordyla 1u 8162 
-

Sterculia guttata 1u 819 

Lumninitzero racemosa 1u 820 

Oiospyros malabarico 1u 821 

, 
Oialium cochinchinense bbnu 822 bbr1U 

Oialium cochinchinense 1u 8221LJ 

Suregada multiflorum 1LJ 823 

Abrus precatorius 1LJ 824 

Sindoro siamensis 1LJ 825 

Licuala spinosa 1LJ 826 

vvi tlVl1m1C1 nI'l1'11tJ(»lVl1~:;mt./yj bVI:lJl:;?\dJ (Etha nol 

2.2 'J:;bVI t./C11'JC1 nl'lyjl~Vlbb Vf~ b~m(il~ tJdJVl1m'JVlI'IC1tlLJl1VlB1 U m'J1'11ubdJ(i)1LJtlfi'lldJ'1Jtl~1'1JJJU 

3. m'J(il'J1\lC1tlLJ Tannins hml'JC1nl'l 

'l11C11'JC1 nl'l\ll nY1'll :lJlVlI'IC1tlLJC11'J mldJbbVlUtJU 11'1t./'l11(»ltl~1~:lJl~:;mmJlbb~1 bb Li~(»l b~tlVlI'IC1tlLJ, 

nLJ reagents ~1~1 Atl 

C11'J~:;mt./ Gelatin solution t:.J~LJ1nAmnl'l(il:;ntlU'l1U'1Jl1, 


C11'J~:;mt./ 1% FeCl3 t:.J~mnAtl ~Jlb~'UdJ'U Hydrolysed tannins* 


~b:VtJlbtJ'U Condense tannins** 
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*Hydrolysed tannins bth"'!bb'VI'W1hl~611mJb161f11tJ(ij'11v1~ltJLll bbfl:;611:1J1Jf1~n hydrolyzed ~ltJnJVl 
VI~mtl'W1'1i:W Tannase 1Ii1nJl71bbfl:;J1Mlfl 

**Condense tannins b'lJ'Wbb'VI'W'il'W~61mtJ(ij'lbbfl:;fl:;mtJJ11v1tJ1nnll Hydrolysed tannins b~tl'l'illn1'W 

1f1J'l61h~1:!l~J1Mlfl b~B Condense tannins ~nml71'ilnnl71n1J polymerized 1v1611J~bbl71'l~1:!lfl:;f11tJ 
" , 

'l11~B Phlobaphenesfrannin red 

f)1J~I71~'Wll(ij'lmh'l1171~ Tannins 'il:;I>1B':Hnl71~flmnn'U reagents ~'1bb~ 2 'lJ'iJI71~'W1tl 

4. f)1J'VIVl61B'U ~'VI~1>11'WblJM1'UB~<glJ'lJB'l1'lJiI'W1171tJ1I71f)1JtJ'U8'l f)1JVl1'11'W bD'W1'1i:W l,b 'Y-J'W fI~bB~ n1f1 btl61 

1'Wbiitl'lI>1'WY'll71 b~D n b ~Brll71 b~Bn ~lB ~1'l~611:1J1Jb1tJ'U8'1bB'Wl'1i:Wbb'Y-J'WA1 bB ~ n 1fl b tl611v1bviln'UVI~tl 

mnnll 70 % 1171tJ1-if orlistat bU'W positive control ~'lvhn1J'VII7161tl'U1I71tJ1-if p-nitrophenyllaurate 

bU'W611J~'1I>1'W1 'Wtl5 n~tJ1 bbfl:;-UlJv11 tJbtl'W1'1i:W bb 'Y-J'WA1 btl ~ n1mtl61 VI~B~ f)1J~61lJ611J61n171 (AlllJ beUlJeU'W 

~I71ViltJAtl lmg/ml) ~I>1B'In1J'VII7161tl'Ubl'VI~~llJ~ltJ ~ 37 tl'l1'11 bUWlfll 2 il1lJ'I ';;nn0'W'l111tlll71f)1J 

'" oJ
VlVlnfl'Wbb61'1'V1 405 nm. 
'U 

5. b ti1tJ'U bVl tJ'UfIlllJ bb J'I'Utl'l ~'VI~1 'W f)1JI>11WlJ 1'11'Utl~<glJ'lJD'I1'lJiI'W 

(ij'lB~1'1~~~'VI~tJ'U8'1btl 'U1'1i:Wbb'Y-J'UA1btl~n1mti61~mnnllV1~mviln'U 70 % ~n'l11:1J1bl'1~tJlJ1Vi~ 

AlllJ beUlJ-if'W~l'1l b~BVllfh IC so 1VltJV;"IJ1Jtul"IJ1 n ml~~ bb61Vl'l fIlllJbeUlJeU'W~VlViltJ1'Wti5n~tJ1 bbfl:; %f)1J 

tJ'U 8'1 n1Jvll'1 1 'W'lJtl'l btl'W1'1i:W bb'Y-J'UA ~ btl (;1 n 1fl b ti61~fIl llJ beUlJeU'W0'W 

6. 1bA Jl:;t-1 ~f1 b~tlrll71 b~tln.w'lJ61~'W1'Y-JJ~~f(ntJ.fn'Y-J'l111tlfl'WVllmJ~lrlt1J1'Uf)1':ltltln~'VI ~tJ'U 8'1 btl'U1'1i:W bb 'Y-J 

'WA1bD~n1mtl61~D1tl 
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~lfl f11'J'V1~?1BU~'V1t~U 8-:1 b'iJ'U1'll~1[mJ?1'1JB-:I?11'J?1 n (i1Vl'1J?1~'lAvr'.i (i(ri) ~ l-:1-;JTUTU 54 v11 'iJ~1-:1 1(i1 tJ 

fll''.iUl?11'J?1n(i1Vl'1Jv11B~l-:1mlmoiJ~oiJ'U 21 m~/mll'U 20% OMSO (Al1~boiJ~oiJ'U~(i1V11tJ 1 mg/ml) m 

'V1(i1?1BU 'j/'jUl1 ?11':i?1n(i1Vl'1J?1~'U1'j/'j".i'1Ji1(i1~l-:1'1 iJAlbtJB4b~'U~f11'JtJu8-:1 (% inhibition) L~BH?11'J?I~mtJ 

m!?l".i)ll'U Orlistat L'LJ'Uv11A1U~dJt:-J[lUlfl (i)-:I!?ll'Jl-:l~ 7 bb[l~ 8 1(i1tJ?11'J?1n(i1Vl'1J?1~'U1'j/'j'J~iJAl % 

inhibition mflfllTvl~mvhnu 70% iJ-;Jl'Ul'U 11 v11B~1-:1 (i),:jbb?1(i1-:11'U!?l1".il,:j~ 2 LL[I~?11".i?1n(i1Vl~?1:IJ'U1'y'J".i, 

~iJAl % inhibition UeltJfll1 70% iJ-;Jl'Ul'U 43 v11B~1,:j (i),:jLL?1(i1,:jl'U!?ll".il,:j~ 3 

n1';j!?l ';j';l~ (;leJU(;ll'nJ';j::neJu bb'VllJ'U'U1'U(;l1 ';j(;l n~l'W'1J(;ldJ'U1vmiheJ ~1~, 

Vl1JltJb6'l'lJ 

Ulm'V1(i1?1flUnU?11".i~Lm~'U~ 4 '1Ji1(i1 AB Gelatin solution, Bromine water, 1% Ferric chloride 

(FeCl) bLm; Lead acetate (Pb(OAc)2) b~B,:j~lfl?1l".itJ".i::::flflUbb'V1'Ui1'U?11m".ifl!?lfl!?l::::nmjhb~'U1~~,:j 

en ~iJ t:-J?lvh1VI Lfl'U1'lld51[1 LtJ?11 'UtJ5 n~ tJ 1 b~ BdJ?1.fl 11AJ1tJ ~,:j1~ t:-J [I fl1 'J'V1 (i1?1 flU ~ LU'U~ [lUl fl[l'J,:j (False 

positive) 

Y11';jl~~ 2 (;l1';j(;ln~l'W'1JmJ'U1'W';j~i1Al % inhibition > 70% bb~::~~n1';j'V1(i1(;leJUbbVl'UiJ'U, 

% inhibition I 

~ ';I 'U~1.u f----------,-- ---j bbVI 'U i1 'U 
average SD 

2 bb~,:j !v1oeruo siomensis btJ~Bn 84.60 3.60 

9 flltl(i1(i1,:j Diospyrosjillpenduio lu 73.56 7.18 

13 il~::::'lJl~{JB~ Phylionthus coliinsae lu 93.71 1.43 + 

15 flBUbLflUbA~B Cannarus semidecandrus lu 89.30 0.55 + 

23 'j/'j::::l1 Garcinia speciosa lu 93.91 0.46 + 
----~------+--------j----+-----~ 

25 'j/'j".il(i1 Memecyion iiiacinum lu 94.10 1.78 + 

bfl(i1 Maniikaro hexandro 'lu 100.14 0.31 +I 

I 43 'j/'j[lmluL~flVl'Ul Memecyion eduie lu 90.41 2.26 
r ----4-------~--------------~----+-----~~----~ 

47 ~1(i1(i1flfl'1Jl1 Lumninitzero rocemosa lu 98.70 1.14 + 

~+-i_'U_'V1__ 5_u_r_eg_a_da m_u_l_t0_io_r_u_m ~__ __~__ ­fl ,:j_'j/'j_tJ_1U_l_V1-+__ ___ __ 1_U 8_4_.4_1---j_4_._48-+_____~ 
, 53 dJ::::A1LLal 5indoro siomensis lu 88.76 1.98 
I 

http:BdJ?1.fl
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~1'n:J~ 3 t:-J61n1<H1\J~'ml'a'Yh'l1'UbeJ'U1"IJlJ161 bU61 bb61::n1'~W:i,;)~'WU611";ju";j::nmJbb'YI'UU'U"lJeJ'l611'a61tlWl 

Vl'll61lJ'U1'W";j~iiri1 % inhibition < 70%, 

'Yi:lJlm61"lJ 

1 


3 


4 


5 


6 


7 

8 


10 


11 

12 


14 


16 


" " 17 '1Jl'l'Ull 

18 

19 

20 

21 

22 

24 

26 b'VtJ~ltJ 

27 Vl~l Stevia 

28 

29 

30 

31 

Moeruo siomensis 


Polyolthio cerasoides 


Polyolthio cerasoides 


Lontono comor 


Josminum nobile 


Josminum nobile 


Corisso cochinchinensis 


Cleistonthus hirsutulus 


Pterospermum littorale 


Microcos tomentoso 


Lepisonthes Jruticoso 


Vitex pinnoto 


Ochno integerrino 


Atolontio monophyllo 


Diospyros rubra 


Cyothostemma micranthum 


Cyathostemma microntilUm 


Oleo solicijolio 


Oosymoscho lon lomentoceum 


Glycosmis pentophyllo 

------- .---.- -----

Stevio rebondiono 


Clouseno excavote 


Avicennio marino 


Gordenio collinsoe 


Morindo coreio 


% inhibition 
~ ';) 'U~1oU r--------- -,---------1 bb'YI'Uil 'U 

averase SO 

1u -77.49 2.41 

1u 11.74 5.87 

63.75 37.17 

bbll -131.89 18.95 

1u -161.23 13.08 

n~ -83.10 10.26 

1U,R'l -319.16 10.34 
'~--+-------+--.---+---..........f 


1u 54.65 3.09 

1u 32.45 7.69 + 

1u -158.20 12.99 

1u -141.77 52.83 

1u -142.34 5.41 

1u 69.43 2.02 + 

1u -133.18 3.61 

1u -182.94 15.94 

bbll -41.78 0.63 + 

1u -28.11 2.24 

1u -59.00 9.85 

1u -91.57 9.19 

1u -4622 892 + 
-~-.-j------f--- ..........f------I 


1u -124.09 17 .98 

1u -96.27 4.37 

1u -127.80 15.18 

1u -114.79 7.42 

1u -99.56 4.60 
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'VllJ1m~'IJ 

% inhibition 
i,'h'U~Hi f-------.-----__'______1 bb V1'UU'U 

average SO 

32 AUVll_.1 Colubrina asiatica 1u -41.56 7.11 

33 ~VlUB'U Zolling dongnaiensis t:_Jft -173.07 12.23 + 

35 :lJ:.ml Bridelia avate t:_Jft 64.83 6.58 + 

36 ul::;tJ_.1f11u1Vlqj Aglaia odorota 1u -185.82 25.55 

37 ~1~_.1 Coccinia grondis btl1 -51.50 7.72 

38 611:lJ::;_.11 Clerodendrum inerme 1u 39.15 7.89 + 

39 'jIIjftB-11u1Vlqj Memecylon ovatum 1u -221.28 32.22 

40 'jIIjftB_.11ub~nU1_.1 Memecylon panciflorum 1u -200.55 7.07 

41 (91nbUmn~tJU Lagerstroemia balansae 1u -83.31 13.11 + 

42 b:lJlbVl~n Diospyros toposia 1u -56.12 14.99 
.----+-------+----------.-~ ..-............f-----__+--_+--. ­

44 bb'U-1'1n Megalospis cordyla 1u 3417 5.23 + 

45 'jIIjf1UV1_.1 Diospyros bejaudii 1u -22.70 15.09 

46 '\JmbV1_.1 Sterculia guttata 1u -60.64 6.73 

48 :lJ~'jIIjf1U1Vlqj Diospyros malabarico 1u 20.33 16.15 

49 b'lJft_.1 Diolium cochinchinense bbn'U -88.85 3.71 

50 l'IJft_.1 Dialium cochinchinense 1u -174.45 3.92 
r---+---.----+-------------,----............f-----~--~-__'______1 


52 :lJ~n~lmVl\3 Abrus precotorius 1u -65.79 13.40 


54 n~~B Licuala spinosa 1u -104.35 5.49 


+ Vl:lJltJ~_.11~t:_JftU1n1unllVlV1t'lBUbbVl'UUU 

Vl:lJltJ~_.11~t:_Jr;lftU1'UnlTV1V1t'lBUbbVl'l,l'U'U 

·~l1nn1'JVlV1t'lBUVllril ICso 'lJB_.1t'll'J t'l nV1~'1Jt'l~'U '1 'jIIj'J -;;lTU1'U 11 ~l B cJl_.1~iJ blVlt1'U nl'J tJu 8-1 

bBu'1'1.ru1ftbut'llA:lJ1nnllVl~mvhnu 70 % 1'U1"nl:lJb.u:lJ.u'U'lJB-1t'l1'Jt'lnV1 21 mg/ml (ml:lJb.u:lJ .u'U t'lV1Y11tJ, 

http:Vl:lJltJ~_.11
http:611:lJ::;_.11
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1 mg/ml) LVltJ nl'Jlhwl b~mll\lhlj1vi'fllll.JL.ulJ.u'U~\il'VhtJ~1\l1 bb~~t11lJlVl Vl?1BU 'WUll ?11'j?1nVl~'lJ 

?1:l~'Ul'W'j'lJiJVl~1\l1 :wrh 1(50 1i1\l(?ll'Jl\l~ 4 

.d Q If 

'IJeJ1V1f.J1A16Wl'J 6l1'U~Hi 1(50 (mg/ml) 

2 bb-;U\l Moeruo siomensis bU~Bn 0.69 

9 ~hUVlVl\l Diospyros jilipenduio 1u 0.76 

13 .ullJ~'UllJUBlJ Phylionthus collinsoe 1u 0.16 

15 flBULLflULfl1B Connorus semidecondrus 1u 0.54 

23 'W~11 Gorcinia specioso 1 U 0.58 

! 25 Memecyion !iiocinum 1u 0.53 

34 LnVl Moniikoro hexondra 1u 0.44 
f-----t-------t-------------t- - .-.-+------I 

43 'W~B\l1uL~nVl'Ul Memecyion eduie 1u 0.92 

47 ~lVlVlBn'Ull Lumninitzera racemoso 1u 0.67 

51 oV'UVlB\lY'ltJ1UTVl 5uregodo muitijiorum 0.14 

53 5indora siomensis 0.49 
I 

'VllJltlbVl(?l, 

~6'lnl'aVl1 IC5.Q"lJtl.:l6l1'al.J1I?l'a~1'U Orlistat (Positive control) 

\11nnl'jVlVl?1BU~VI~cJ'U ~\l bB'U1'IJlJ1~ bU?1'1JB\l?11'JlJl(?l'J3i1'U Orl istat ~\l1.ub tJ'U n~l.JfllU~l.J[;J~mn 

(Positive control) LVl tJnl'J'l.h?11'JlJlm]1'U Orlistat l.J l b~B\11\l1mvi'btJ'Ufll1lJ b .ulJ.u'U~1\l1 6~BVllrh 

fllllJ6.ulJ.u'U~VlVlltJ~cJu~\lM 50% (1(50) lvi'[;J~Ii1\l(?ll'jl\l~ 5 

http:fllll.JL
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~ 1 2 3 4 average SO 

fl'J1lJ b -lflJ-lf'L!~~VhV (mg/ml) 

0.00298 56.39 46.37 34.77 38.46 39.87 5.93 

0.00619 65.77 59.80 48.02 45.56 51.13 7.61 

0.01238 74.76 68.03 66.76 54.16 62.98 7.67 

0.02476 77.61 68.59 76.16 63.93 69.56 6.17 

100 
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.;::; 90
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0 0.01 0.02 0 .03 0.04 0.05 

..t: 80t: 
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0 '---. cone. (mg/ml) 

AlllJbilJ-U'L!~~yhtJ'UeJ'l?lTI Orlistat ~?llm"jblt'T'U~'lleJ'L!1'1llJ1mtJ?lH1 50% (1(50) AeJ 0.006 mg/ml 

VI~f1 6 iJg/mL 
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m"iA~m'El':)~'Vl~iJ'IJ~':) b'El'U1'IJ:w1mtl61~lf161l"i61 nV)'~"tI61~'U1'VII"i1 'U 95% b'El'Vll'U'El(l~':)Vl:W(11 54 

vllmh.:)1~off p-nitrophenyl laurate bU'U61l"i~':)~'U1'Utl5n~1'Jl ~.:)1'Uu5n~CJl b'El'U1'IJ:w1(l bu61vhVlUl~ 

bU~CJ'UbbU(l.:) p-nitrophenyl laurate 1'IXbU'U p-nitrophenol bb(l :; laurate ~.:) p-nitrophenol lU'U61l"i 

~iJ~bVl~'El':) u:;t1'U~.:)<vh1'lX61l"irl:;(llCJiJ~ bVl~'Elwii:W~'UB'UbU'U~rl:Wl~lf1U~:Wlru'1J'El':) p-nitrophenol 1'U 

tl5n~CJl bb(l:; p-nitrophenol iJ':)61l:lJl"itl~~f1~'Ubb61.:)1'U'lh':)fldl:WCJllf1~'U 405 nm lvl ~':)61l:lJl"itll~ 

fldl:W61l:lJl"itl1'U m"iiJ'IJ~':) b'El'U1'IJ:w1(l bU61'1J'El':)61l"i 61 n~lvl1~ CJ m"il1l:Wll~fh m"i~~n~'U bb61':)~ bU~ CJ'U bb U(l -·l 
" 

1U~fldl:WCJllf1~'U 405 nm bb(l:;iJm"ifld'IJfI:wm"i"i'IJm'U~ln~'1J'El':)61l"i61n~V;"tI61:W'U1'VII"ivllCJ, , 

1'U m"i'Vl~61'El'IJ ~'Vl~iJ'IJ~':) b'El'U1'IJ:w1rl bu611off61l"i61 n~V;"tI61~'U1'VII"i~flll:W b-U:W-U'U 21 m-S/ml Vl~ 'El 

fldl:W b-U:w-u'U6l~vhCJ 1 m-S/ml ~.:) b U'Uflll:Wb -U:W-U'U~~':) bV;CJ':)'VII'El~~:;61l:lJl"itl'VII'IJ~'Vl~m"iiJ'IJ~':)lvl ~':)bbiJ 
flll:W b-U:W-U'U~b~'Elf11-til'Um"iA~m'El':) b~'El.:)~'U'drl'El'U-Ul':)61':) ll(9] l U'Ufldl:W b -U:W-U'U~61l:lJl"imh 1 'IX IIoJh1vlll~(l

" 
m"i'Vl~61'El'IJ~lU'Url'IJt1'U (% inhibition ~lnll 70) hJ1vlln~~lnm"i~iJu~:lJlru61l"i'El'Elf1~'Vl~lJJl'V1CJ--1'V11'El 

Tannins l U'U61l"iU"i:; neJ'IJ~61l:lJl"itlvh1Vll. U"i~'Ub~ CJ61Jll'Vlllvl ~':)~1'U1Vlqib u'Uu5 n~ CJ lbb 'lJUlJJ 

~l b'VIIl:;l~l:;~':) vl.:)t1'U~.:)iJflll:W lU'U1ulvl~ Tannins 1u61l"i 61n ~eJl~';J:;1 UvllrllCJb 'El'U1'IJ:w1m u?11u 

u5n~CJl ~.:)lvlvllm"i'Vl~61eJ'lJVll61l"iu"i:;neJun~:w lb'Vl'UU'U1'U61l"i61 n~V;"tI61~'U1'VII"ivll mh':)vll CJ 1~CJV!~?1 €JU 

vllCJ61l"i1leJl';J'Uvl 4 "tIU~ fieJ -Selat in solution, bromine water, 1 %FeCl3 lb(l:; Pb(OAc)2 bl(l:;H 

-sallie aeid lU'Uvllfld'IJf):W~(l'\J1n 

~.:)~ ~eJ.:) f1TU.:)f).:) €) nu"i:; m "ifi eJ flll:W b -u:w-u'U'1JeJ':) vllv1l (l :;(ll CJ 61l "i61 n ~ n eJ'Ul1l1 U'Vl~ rl eJ ':)Vll 'IV! ~ 

iJ'IJ~.:)m"ivll':)l'U'1J€J':)leJ'Ul'IJl111'Vll'Ufl1leJ~nlmU61 l~eJ':)';JlniJm"iH DMSO lU'Uvllv1l(l:;(llCJ ~'l DMSO 

Vlln 1 m'UU~:lJlru61':)';J::;iJ~(lvll(ll CJ~11:w l(l n(l 1~CJ61l"i61 n~V;"tI61:W'U1'VII"i~1'iJ'Vl~61 eJ'IJ';J :;iJfldl:W b -u:w-u'U61~vh lJ 
'U 'I 'I ~ 

'1J'El--1 DMSO LJ'ElCJnll 1% ~--1lu'Ufldl:lJl-u:w-u'U~lJJneJ1'IX ln~~~1'Ul'IJrl~'1JeJ.:)~.:)iJ~l(;l lb(l:;iJm"ifll'IJf):W 

61f1l'Vll1'U nl"i'Vl~ 61eJ'IJ~'Vl~~'U 11'IXlVl:W l:; 61:W lb(l:;1nflbA CJ.:) n'IJu 5 n~ CJl~ bn~~'U1'U b'IJ (l ~~.:)iJ~l (;lvll CJ 1~ lb n 

mTu:wu5n~I'Jl~~ruVlJJ:W 37"C bbrl:;m"ifld'IJf):W pH '1JeJ.:)u5n~1'Jl hm1'iJ Tris buffer 

';Jln~(lm"i'Vl ~ 61'El'IJ~'Vl~iJ'IJ~':)beJ'U1'IJ :w1mu?1'U'El':)61l"i61n~flll:Wb.u:w.u'U6l~ VflCJ 1 m-s/m l 'Vl, ~Vl"tl 
61:W'U1 'VII "i vll eJ ~ l':) 1 'U~'U~1f1 "i --1 nl"i eJ'U l'n~Yr'ULi m "i:wVl"tl B'U b~eJ':):lJl';Jl n'VII"i :;"il"tl vh ~ 61:W l~ ';J 'VII "i:; l'Vl'\I'J, , , 

1'(i1'L1"jl"tl61~l"1 61CJl:wmml"tln:lJl1 'IJ~blruVlJJlm:;ll61:W61l"i ~--1Vll~"tIrlU1 ~l'Ul'U 49 ~'U 54 vlleJ~l--1 
'I .. 'U 'I 

'VIIUll61l"i61 n~';Jl nV;"tI~'Ub~ CJl n'U lb(9] 61 n~:Wl';J l n~l'U'VeJ--1~'U~ (9]l':) n'UeJl';J 1 ~~(l nl"i'Vl ~61eJ'IJ'I'Vl~~ bb(;l n<'i l':) 
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n'UhJlv'{ b'li'U l'l'Ubb'.\J'I (Moeruo inhibition 

fl1':iflnVl~fl1':i'lh~ ne),\J~'U~?I1:lJI'H1~VI n~'Ubbfl'l1 'U'li1'1fl11:lJ tJ11 fl~'U 405 nm 1v'{ b'li'Ub~ en nu p­

nitrophenol ~l:lJnUml:lJflmVlbfl~B'U1 'Unl':iVhnlWIVlf1B'I Vl~B m'.\J~nl':ib~B:lJflmtJ'1JB'Ifl1':ibf1m 'Ufll':i 

fl nVi ~1U~1'l \ii'lvh 1 VftJ1:lJlru'1JB'Ifll':itJ':i~nBU~'1 n~111 'U n~:lJfl1Ufl:lJ btJ~ lJU bVl tJU (Blan k) ~:lJl n nell 1 'U, , 

n1':iVl1fh IC so b~uvh nl ':i btJ~ tJu l Vl tJUfll1:lJ bb ':i'l1'U nl':i iJu ~'1 bB'U1'IJ:lJ1f1 btJ6'f ~Ul1 ~1 IC 50 '1Ju'lfll':ifl nVl~'U 

flJ-j'U1~':i~'1 11 ~lu~1'lu~1'U'lil'1 0.1-1.0 mg/ml lbf1~b~tJ'I~lvlU(>Jl:lJfl11:lJ 6b ':i'l1'Unl':iiJu~'1 bU'U1'IJ:lJ1f1 b tJfl 

'.\J1nuBtJltJ:lJ1nlli1 vl'l11 ~f1u'I1Ul~nVl'Ul (lu) 0.92 mg/ml, ~l'UVlVl'l (lU) 0.76 mg/ml, bb'.\J'I (btJ~un) 

0.69 mg/ml, BJ1VlVlBn'1Jl1 (lU) 0.67 mg/ml, 'V'lnl (lU) 0.58 mg/ml, flUUbbflUbfl~u (lU) 0.54 

mg/ml, 'V1':i1V1 (lU) 0.53 mg/ml, :lJ~r11lll'l (lU) 0.49 mg/ml, bnVl (lU) 0.44 mg/ml, i1:lJ~'1Jl:lJUu:lJ 

(lU) 0.16 mg/ml b6f1~'iJ''UVlB'I'V'ltJl'\JlVl (lU) 0.14 mg/ml ~'1r11 IC50 '1JB'I6'f1':if1~mtJ:lJlVl':i]1'U orlistat ~ 

mg/ml 

fl1':i~1f1~1'U~'1J~uBn~V1~vl':Jn~llviultJ lVltJ n1':ivh bioassay-guided fractionation '.\Jlm1'U~'1'\1l~1'U 

fraction ~V1 VI fl UUl1i111~ ~V1~1 'U f1l ':i iJu e'llu '\.J1 'IJ:lJ1f1 btJ fl:lJ 1 fl n VI fl1 ':i1 Vf1(i1 b~ 'U 6'f 1 ':i U1~V1~~5J ~V1 ~V11'1 

~lf1l'V1viB1 tJ 
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18 

bb~-:J Moeruo siomensis 1U 33.25 25.14 

bb~-:J Moeruo siomensis bu~un 48.51 29.93 

m~b~tJ'U Polyolthio cerasoides 1u 22.21 30.66 

m~b~tJ'U Polyolthio cerosoides m 51.95 28.82 

~nlmu-:J Lontono comon'" bm 17.29 23.21 

:lJ~~1~~(9)-:J Josminum nobile 1u 54.57 45.56 

:lJ~~1~~(9)-:J Josminum nobile n-:J 111.62 17.13 

VI'Ul:lJ'V-J''J:lJ Corisso cochinchinensis 1u , ~-:J 31.99 29.33 

~lU(9)(9)-:J Diospyras Jilipendulo 1u 15.22 17.2 
~------+-----------+----------------------+-----+--------4-------~ 

nl-:Jum Cieistonthus hirsutulus 1u 22.37 27.71 

'<ill1.J bb'lJn Pterospermum littorale 1u 33.14 38.53 

'\'Il~u'\'Ilm Microcos tomentoso 1u 22.26 22.01 

oVl:lJ~'1Jl:lJ{Ju:lJ Phyllonthus coUinsoe 1u 21.35 30.30 

'll'l:lJ~b~tJ-:Jth Lepisonthes Jruticos0 1u 25.63 26.69 

mJUbbflUbfl1u Connorus semidecondrus I 1u 175.74 5990 

{;11u-:J~'U'Un Vitex pinnoto I 1u 19.31 32.94 

oVl-:Jl1l1 Ochno integerrino 1U 25.46 40.54 

:lJ~'Ull~ Atolontio monophyUo 1u 22.40 21.74 

:lJ~bn~unl Diospyros rubra 1u 16.02 32.67 
f----- - _. -j------------j- ---------------------+------+---------+---------j 

'U:lJbb:lJl'lh Cyothostemmo micronthum bm 81.30 27.10 

U:lJbbmth Cyothostemmo micronthum 1u 10.99 17.54 

mnnu Oleo solicijolio 1u 32.50 34.95 

Garcinia speciosa 1u 93.50 48.88 
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t QJ 11 ~ IV 

'U1V1'UnbbWl 'U1Vl'Uml1':i 

(g) 6'lnVlbbVl-:J (g) 

24 Oosymoscholon lomentoceum 1U 16.65 26.94 
~------1-----------+----------------------~----~--------+_----'---

25 "I'J':Jl\?l Memecylon lilacinum 1u 45.60 31.51 

26 b'1JtJV11tJ Glycosmis pentaphylla 1u 34.18 44.95 

27 VI~l Stevia Stevia rebandiana 1u 41.60 23.20 

28 VlUe:J1Je)tJ Clausena excavate 1u 41.98 32.00 
_. ------~------~--j----------------------+---- - +----------+----------1 

29 U?llI Avicennia marina 1u 75.95 49.62 

30 '1leW~'U Gardenia collinsae 1u 53.94 48.85 

31 tJerlh Morinda coreia 1u 101.27 45.56 

32 rl'UVl':J-:J Colubrina asiatica 1u 43.74 48.56 

33 ~VI'U€J'U Zolling dongnaiensis t:-m 19.00 31.59 

34 bn\?l Manilkara hexandro 1u 105.45 80.38 

35 lI~m Bridelia ovate t:-m 145.91 66.33 

36 'lh~tJ'lfl1u1V1qj Aglaia odorota 1u 120.37 42.43 

37 ~l~-:J Coccinia grondis btn 324.91 86.80 
r-------r----------~--------------------_+----_+--------_r------__. 

38 Gill1~-:Jl Clerodendrum inerme 1u 57.90 40.38 

39 vW€J'l1u1V1qj Memecylon ovatum 1u 53.99 26.58 

40 "I'JG1€J-:J1Ub~nUl-:J Memecylon paniflorum 1u 30.91 29.99 

41 V1~bbumn~tJU Lagerstroemia balansae 1u 12.01 19.57 
I------- ----j----- - - -----j.---- -----------------t - ----+---------1----------1 

42 bl.JlbVl~n Oiospyros toposia 1u 22.20 42.34 

43 "I'JG1m1Ub~nVl'Ul Memecylon edule 1u 407.62 205.91 

44 bb'if-:J1ri Megalaspis cordy/a 1u 20.39 38.81 

45 Oiospyros bejoudii 1U 271 0 29.94 
r------4-----------+----------------------+-----+---------~------~' 

46 Sterculia guttata 1u 86.62 56.20 

47 Lumninitzero rocemosa 1u 231.98 80.75 

48 Diospyros malabarica 1U 38.99 30.59 

49 Oialium cochinchinense 12750 39.93 
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':;' .... 

'Ul'Vl'Uml1~ 

Hi (g) &ln~bb~':) (s) 

50 l'1J61.:J Dialium cochinchinense b'\J 24.73 34.76 
~----~-----------+----------------------+-------------~--------~ 

51 oU'W'I(] f).:) 'V'JEJ l'Ul 'I(] 5uregada multiflorum b'\J 440.37 116.34 

52 :w::;mh,nVl'lcl Abrus precatorius b'\J 7.40 15.07 

53 5indoro siamensis b'\J 74.60 36.36 

54 Licuala spinosa b'\J 59.30 65.02 
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, d n1';iVl~nBU Tannins 
m'WVI 

Gelatin Bromine 
1%FeCl3 Pb(OAc)2 nTU,

solution water 

1 1u 
2 + 

3 1u + 

4 + 

+ 

1u + 

8 Vl'WllJ'V'J1lJ 1U ,~,:j + 

+ 

10 rhnJm 1u + 
f---------1-----_+__----+-- ----+----------1r--- -- - -- --+-- ­

11 '~hlh~'1Jn 1u + + + + 

12 'V'J;;ru'V'Jm 1U 
----+------~---r-----r-----+_---~---_r--~ 

13 i{llJ~'1JllJ,jBlJ 1U + + + + 

14 

15 1u + + + 

16 1u 
17 1u + + + 

1u18 

1u 


20 


19 

+ + + 

1u 
22 mnnB 1u 

23 'V'J~ll 1u + + + 

21 

------~---.--+----+-------+------~- -------~-----~-----

24 hJ~.:j~l 1u 
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m';j'V1\9l~B'\.J Tannins 

Gelatin Bromine 
10/0FeCl3 Pb(OAc)2 ~~tJ I 

solution water 

25 1u + + + 

26 1u + + + 

27 ~~1 Stevia 1u + 
.., 

28 ~dJ€l'U€ltJ 1u + 

29 1u 

30 
 1u + 

31 1u + 

32 1u 

33 + + + + 

34 1u + + + + 

35 + + + + 

36 1u + 


37 

f-----__j--------l~ ---t-----+-- - ...----- -- -- -------­

38 ~ldJ~_:jl 1u + 
-

+ 
--~ 

+ + 
~.---f--------~--+_---__j-----~---_+---__j-~ 

39 Y'J!;j€l-:j1u1~t1i 1u 

41 (?1~bbumn1tJu 1u + + + + 

42 bdJ1b~~n 1u 

+ 

+ + + 

45 Y'J~U(i1_:j 1U 
~---+------4---+-------r-----r---- - --r---~-~ 

46 tJmb(i1_:j 1u 


47 
 1u + + + 

48 1u 


49 
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n1';j'V1~H1BU Tannins 

Gelatin Bromine 

solution water 
1 %FeCl3 Pb(OAch mtJ, 

50 6'U(;1~ 1'U 

51 1J'UVleN~tJl'U1Vi 1'U 

53 :lJ~~166~ 1'U + 
f -------r-----------~-----~-~------_r--------~------------- ----+---~ 

54 n~~eJ 1'U 

Control Gallic acid + + + + 

+ 	 Vl:lJltJ~~ 1tX~(;1'U1nlunl'~VlVll:1eJ'U 


Vl:wltJ~~1tX~(;1(;1'U1'UnlJVlVll:1eJ'U 


mJI:1Jtl~(;1,.I:1Jtll1:W1:11JtlJ~neJ'U mi:w. 66 VI'U'U'U 6deJ1\91~'fl'Udn1'UnlJVlVl?leJ'U:lJlnnl1Vl1eJ6viln'U 2 

1'U 3 'VeJ~nlJVlVlI:1e:l'U lVltJ(i)Vl~(;1nlJVlVlI:1e:l'U\91dtJ Bromine water eJeJn 6~eJ~~lnhj~'UnlJ6 n VlmJ 

6tl~tJ'U66tl(;1~'Um Reagent 66i1~~6'li'U Gallic acid ~6'li'U Positive control 

~(;1'U1n'UeJ~nl''.iVlVll:1eJ'U\91dtJ Gelatin solution A€l 6nVl(9)~ne:l'U~'Uld 


r,m'U1n'Ue:l~mJVlVlI:1€l'U\91dtJ Bromine water AeJ 6nVl(9)~n€l'U~ 6Vl~€l~eie:l'U 


" ~(;1'Udn'Ue:l~nlJVlVlI:1€l'U\91dtJ 1 % FeCl3 A€l 6nVlI:11J(;1~m8 Vl1e:l(9)~n€l'U~ 6:Um Vl1mh6~'U 

~'fl'U1n'U€l~nlJVlVlI:1e:l'U\91dtJ Pb(OAc)2 A€l 6nVl(9) ~ n€l'U~'Uld 
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(:.Jafl1'W'~6'1Cl'UVl1fi1 IC2.Q "lJe:J~6'11';j6'1n~'rl"ll6'1~'Ulw';j 

V11';j1~~ 8 bUe:J~b·lhJ~n1';j~'U~~be:J'Ul'11lJ1abu6'1 bba~fi1 ICso 'UCl~ (2) 6'11';j6'1n~bb~~ - bU~Clfl 

% inhibition 
fl11:wb-lilJ-li'U~~Vi'1tJ (mg/m l) IC so 

1 2 3 average SO 

1 93.42 87.52 94.56 91.83 3.78 

0.9 86.53 96.57 91.43 91.51 5.02 

0.8 	 73.52 74.96 83.45 77.31 5.37 
'- 0.69 

0.7 47.83 52.79 48.32 49.65 2.73 

0.6 22.68 35.41 46.40 34.83 11.87 

0.5 17.68 11.89 24.43 18.00 6.28 

';jU~ 2 m1y.Jbb6'1~~fl11lJ61m,~'wh~VI'h~fl11lJb-u:lJ'if'U6'1~Vi'1tJ'Ue:J~ (2) 6'11';j6'1n~bb~~ - bU~e:Jfl n'U" 	 , 
bUCl ~b6/J'U ~n1';j~'U ~-:l be:J'U1'1IlJ1a b U6'1 

0 0.5 1 1.5 	 2 

c 100 
.g 
:.0 90 
.r:; 
c 

'*­ 80 

70 

60 

50 

40 

30 

20 

10 

0 cone. (mg/ml) 
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., ., ., 
fll1:!J b"lJ:!J "lJ'U 61,WVI1f.J 	 % inhibition 

1(50 
(mg/ml) 1 2 3 4 5 average SD 

1 84.23 80.25 88.69 86.50 93.45 84.92 3.56 

0.9 41.33 72.97 75.06 74.77 80.77 66.03 3.38 

0.8 	 51.73 82.80 48.51 64.13 76.94 61.79 14.24 
. ­

0.760.7 46.16 61.38 42.35 26.91 55.07 44.20 14.10 
1 

0.6 30.81 58.94 18.70 9.21 18.37 29.41 5.39 

0.5 22.92 19.52 -7.36 	 4.60 4.70 
16.70 11.17 

';j't.J~ 3 m1'Y'lbb61V1..:jf111:!J61:!J.w'U~'j~'Vl"h..:jf111:!Jb-ii:!J-ii'U61~Vf1f.J"lJeJ..:j (9) 611'j61nV1~hu~V1..:j - 1u flU 
'U 	 , 

bUB~b."/l'U ~n1'j~U ~..:j beJ'U16/1:!J1f1 bU61 

0 0.5 1 1.5 2 

clOD 
0 ..;; 

:.0 90 
:.c 
c 

'* 
80 

70 

60 

50 

40 

30 

20 

10 

0 cone. (mg/mJ) 
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% inhibition 
fl11~boii~oii'U~IilVf1t1 (mg/ml) ICso 

1 2 3 average SO 

1 96.78 98.54 104.37 99.90 3.97 

0.7 97.24 100.21 98.37 98.61 1.50 
0.16 

0.4 95.93 96.16 91.22 94.44 2.79 

0.1 36.76 34.39 42.51 37.89 4.18 

';jU~ 4 m1v.Jbbalil.:Jfl11~&1~W'U5'.i~'Vl'h:lWJ1~boii~oii'UaIilVf1t1"VB.:J (13) a1'.ianlil-if1~~"V1~UB~ - 1u 
'U • 

nUbuB{bs/J'UI9in1'.iiJu~.:JbB'U16(j~16'1bua 

110 
c 


:f:
0 

100 

:9 
:c 
c 90 


6< 
 80 


70 


60 


50 


40 

30 


20 


10 


0 


99.90 

cone . (mgjml) 

0 0.5 1 1.5 2 
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% inhibition 
fl'J1~b.u~.u'W~~l'Vhtl (ms/ml) 1(50 

1 2 3 averase SD 

1 74.61 84.45 84.93 81.33 5.83 

0.9 78.59 80.84 80.46 79.96 1.20 

0.8 72.47 64.21 76.72 71.13 6.36 
0.54 

0.7 72.02 58.98 63.81 64.94 6.59 

0.6 56.76 45.70 54.34 52.27 5.82 

0.5 25.54 57.81 56.64 46.66 18.30 

'a'lJ~ 5 m1'V'lbb61~,:jfl'J1~;;lUW'W5,;!::;'VI11,:jfl'J1m.u~.u'W61t9l'Vf1t1'lJB,:j (15) 611,;!61n~flB'Ubbfl'Ubfl~B - 1'U v , 

n'U btl fl {b61l'W Dl m';! fJ'U 6,:j bB'W1"lJ~1~btl61 

100 

c 


:~ 90 

.a 81.33
.s::. 
c 80 


;f? 


70 


60 


50 


40 


30 


20 


.i_ __ ._. _.. _.____. .. _ __.__ ______..__..___... _____________ .____,, __ . ___ ___ .__ ._..... .. ___ __ ..
10 


0 
 cone. (mg/ml) 

0 0.5 1 1.5 2 
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% inhibition 
f1'J1:Wb-U:w-U'U~V1Vi1f.J (mg/ml) 1(50, 

1 2 3 average SO 

1 81.52 89.00 96.25 88.93 7.36 

0.9 76.28 84.18 91.24 83.90 7.48 

0.8 57.25 81.24 89.49 75.99 16.75 
0.58 

0.7 51.37 73.99 74.92 66.76 13.34 

0.6 44.44 63.83 50.89 53.05 9.88 

0.5 25.47 39.85 42.89 36.07 9.30 

'.i't.J~ 6 m1y.Jbb~V1\1f1'J1:wr;l:w~'U5';j:;'Vl'h:jfl'J1:Wb-U:w-U'U~V1Vi1f.J"lJB\I (23) m';j~nVl'V"l:;'J1 - 1'U n'U" , 
btl B1b~'U ~n1';jEJ'U ~\I bB'U1SZJ:w16'l bt1~ 

cone. {mg/ml} 

0 0.5 1 1.S 2 

100 
c 
.g 

90 
.0 

..c 
c 80 

_ ____B.l,9.Q______.____.__..._____ _____.. ___ 
"2F­ 75.99 

70 

60 

50 

40 

30 

20 

10 

0 
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fI'Jl:Wbii:w-ihJ~~Y11E.1 (mg/ml) 
1 2 

% inhibition 

3 average SO 
ICso 

1 95.35 101.24 94.60 97.06 3.64 

0.9 90.70 97.97 92.37 93.68 3.81 

0.8 

0.7 

96.99 

91.77 

93.66 

92.02 

91.50 

85.16 

94.05 

89.65 

2.77 

3.89 
0.53 

0.6 68.47 86.74 68.84 74.68 10.45 

0.5 40.01 34.90 44.51 39.81 4.81 

100 - ··· -94 ,05 ··· ·········· .. .... ....... ..... .... ........ . 

t: ........ ____ I 97.06 

0 .... 90:.0 

..t: 
t: 80 
~ 

70 


GO 


50 


40 


30 


20 


10 


o ...--..- .-.---,-....---.....-.-.-.- ...- .---.-......---....--. - cone. (mg/ml) 

o 0.5 1 1.5 2 
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% inhibition 
fl11:1.Jboii:uoii'IJGl~Vf1EJ (mg/ml) 1(50. 

1 2 average 

1 89.53 95.36 92.44 

0.9 96.17 97.85 97.01 

0.8 94.27 97.59 95.93 

0.7 91.23 91 .31 91.27 
0.44 

0.6 81.27 84.60 82.94 

0.5 68.23 69.16 68.70 

0.4 38.96 57.47 48.21 

0.3 32.12 8.35 20.24 

';jtJ~ 8 m1yJbb61~'1f111:l.J6i:l.J·W\.!fh:;'Vl"h'lf111:l.Jb.u:l.J.u'U61~Vf1t1"lJCl'l (34) m';j61n~bn~ - bU nu" , 
btJCl1b6iJ'U~n1';jf1U~'1bCl'U161f:l.J161 btJ61 

100 
c 
0 
:~ 90 
..c
:.c 
.:: 80 
'$. 

70 


60 


.50 


40 


30 
·...--··.·.·-·1···--.-······-.··.···················.-··- .-_........- ._....._ ..- ...... ..- ................... ­

20 ·,-········· ·_·-li1!11··-20:-2·4···-····-_······ -·_···-··_ ··· ···-···_-······_··.. .._ ... ................ ... 


10 


0 
 cone. {mg/mll 

0 0..5 1 1..5 2 
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% inhibition 
fl11~b.u~.u'U61~Yl1t1 (mg/ml) 1(50 

1 2 3 average SD 

0.95 50.88 61.11 66.25 59.41 7.82 

0.9 43.99 45.22 43.48 44.23 0.89 
0.92 

0.85 29.51 29 .72 37.49 32.24 4.55 

0.8 25.35 14.29 17.29 18.98 5.72 

'auv1 9 f1'a1vJbb61~-3fl11~~~J'W'Wlh::Vl'h~fl11~b.u~.u'U61~Yl1t1'I.JB-3 (43) 611'a61n~'V'HlB-3bUb~nVl'U1 - bU" , 
flU bUB 1bo/J'U ~n1 'aiJu ~-3 bB'Ul"1f~1~ bU61 

100 
c 

:f!
0 

90 
.D 
..r:: 
.!: 80 
*­

70 


60 


50 


40 


30 


20 


10 


0 
 cone. (mgjml) 

J-. .................... ........ .. ......... .. .............................................. .... .. . . 

0 0.5 1 1.5 2 
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% inhibition 
f111:Wboif:W'lhj~~l'vh£J (ms/ml) 1(50 

1 2 3 averase SD 

1 85.82 93.97 94.50 91.43 4.87 

0.9 81.01 85.05 90.11 85.39 4.56 

0.8 70.04 80.00 73.72 74.58 5.04 
0.67 

0.7 56.59 66.23 69.69 64.17 6.79 

0.6 34.09 46.58 41.34 40.67 6.27 

0.5 16.27 23.13 7.36 15.59 7.91 

':iuvi 10 m1y.Jbb6'1~\lf111:wa:w-W'I.J5':i::'Vl'h:jf111:Wboif:woif'I.J6'1~l'vh£J"1JB\l (47) 6'11':i6'1fl~~1~~Bn"1J11 - 1u" , 
flU bUB1 bsiJ'I.J~n1 ':itlU t\lbB'I.J1"1l:wl&l bU6'1 

100 
c 
0 ')0..;; 

:0 
..c 80
oS 
;f< 

70 

60 

50 

40 

30 

20 

10 ., .... ..... .......... .... ......... ........ .. ............ . ............... ....... ... ....... . 

0 conc. (mg/ml) 

0 0.5 1 1.5 2 
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% inhibition 
fld1:!Jb-u:!J-u'U~WlVf1~ (mg/ml) 1(50 

1 2 3 average SD 

1 77.97 78.51 81.10 79.19 1.68 

0.2 56.44 64.81 68.49 63.25 6.18 

0.04 23.11 29.09 40.79 30.99 8.99 0.14 

0.008 15.27 30.43 32.16 25.96 9.29 

0.0016 3.83 32.88 22.50 19.74 14.72 

Tt..l~ 11 m1'V'lbb~WI.:jfl"J1:!J61:!J'W'Ui:i1~Vl"h.:jwn:!Jb-U:!J-U'U~WlVf1~'lJB.:j (51) m'j~nWl-U'U'VlB.:j'VW1UTVl ­" , 
bU nUb'l.lB{b.zl'Uvin1'jvu~.:jbB'Ul"ll:!J16lb'l.l~ 

10 --_...--...---...- -- --.-..- -...- ...........-- ...-...-- ...---.---.-..--..-----.-....---.. ...---...... 


a cone. (mgjml) 

o 0.5 1 1.5 2 

100 
c 
0 90'.jj 

:.0 
.L... _....................................................... ............................................I11III ....7"'):1.9 -... . .- ­ .......................- ....................:.c 80c 

?f2. 
70 

60 

50 

40 

30 

20 
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% inhibition 
fl'J11Jl-U1J-U'U6l~l'vhtJ (mg/ml) 1(50 

1 2 3 average SO 

1 86.66 88.83 90.60 88.70 1.97 

0.8 83.11 81.38 82.18 82.22 0.87 

0.6 75.88 63.38 69.08 69.45 6.26 0.49 

0.4 33.64 30.98 33.97 32.86 1.64 

0.2 -12.72 0.88 1.02 -3.61 7.89 

';i"'l.1
v 

12 m1vJtl61\9l'lfl'J11J&i1J~'U~';i"~'Vl';h'lfl'J1m-U1J-U'U61\9lVf1EJ'lJB'I (53) 611';i"61fl\9l1J~fi1ll~ - 1u flU 
, 

t'l.1B{l~'U~rn';i"£JU~'1lB'U1"ll1J16'll'l.161 

100 
c 
o 
:~ 90 + -.. .. ....-.....- .. ......... ...88.70 ·' .. . ... .... ... 

.D 

..s::: 

.S 80 


* 70 +··-····-·····- -···- ········· ··· - IIIIIJ 

60 +.-.. ....--.-...---..•. --/ - .- ... - --....--- .........-.-..---.--.-...---- - ..- - ... .--.-.....­

50 

40 

30 + .. .... . . ....... T '········,,··:::·:··c....c..... 


20 

10 

o +··· ·· ····· 11 cone. (mg!mll 
; ·3.61 

.10 .9_ ...__ .__......_ Q'c5....._._..._.. _ ._.L ...._._.___......... .) ,,'? .. .--- - .-.- .. ~ 

\~ 
" 
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7 .2.1 nl~rl~mtl'lm-j'U1 'W'j1 'V1 8~iJ~'V1Bu nutl'l~ 6S'U6tl l~-runl~?1l1u?11i'U'Jl n 'Vl'U 

~\i),J'Ultll'Jl~c.J1Vl1i 'JV.Jl~'lmru:WVlllVltJl~8 nm'V1'U1'U~1.n6't1n U~~~ltl 2550, , 

7 .2.2 nl~ rl~ mtl'l 6-6tl'l~ 'U 6~ tlVll 6 tl'U hjJJ ~ bM 81 oUtl'l nu ~1 i1'l bfl 'jl ~~'V tl '1m ~ 

renieramycins 'JlnvJmJl'V1~b~~Jlb1'U Xestospongio sp. 1~-ru'Vl'Ul1nl~81vnj 
m~m1'l1'V1tJlm?1(i)<h6~~6'V1fll 'U1~~ U~~~ltl 2551 

7 .2.3 nl~rl~mtl'l~'U?1~'Ul'W~~iJ~'V1~~1'U6:W(i)lUtl~6/l:w'Vm1 'ViT'U 1'Uvr'U~'Utl'llfl~'lnl~ 
tl1i-rn~~'U~n~~:wYi'1J B'U 6~tl'l'Jln'W~~~l'1J~l~i L~8nl~1~~'V1Bnl~iJ'u~'l 6tl'Ul"/JJJ 66 'W 

'Ufl ~ 6 tl ~ n l~ 6 U?1" lJl-ru nl ~?1l1u ?1'U'U'Jl n LA ~'1 nl ~tl'U-rmf~'U 'Bm~iJ ~'1J B'U , " 
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I. 


.. 

7.3 er~l:lJl-;(j'tJ: ~eJ1rrJ.:Jf11'Jl-;(j'tJ
" 
7 .3.1 	f11'JPim~l61lj'W1y.j'J1Vl tJ~lJl]Vl~Ml'W11-r61 1(iWuVl'W'illn~111n.:Jl'W neJ.:JVl'W 

6111u61'W'Wf11'Jl-;(j'tJ u'J:r,hLJ 2548, 

7 .3.2 ~'WcJ r:-.J~ (>l.nru.viD';i';i:lJ'll1(i1~lJl]'VI~Vll.:J~lmy.j'illn~.:JlJ~1(>l1'WVl~ b~ bb~~';ilbu'W11'l 

11tJV'i' 1til-ruVl'W'illn~111n.:Jl'Wflru~m';i:lJm';if11';ieJl'l:lJPimn U';i~~lU 2549, 	 , 

l-;(j'm'llb';iUeJ61 U';i~~lU 2551 

7 .3.4 f11'J~(9)J'W1611'JrI nl'l:lJ1m:til'W'illnrl:lJ'W1y.j'J1'W'Wnl'l'Wl1n:ti 1til-rUVl'W 'ill n~.l11n.:Jl'W 
d.3 q 	 0.9 q 

f1ru~m'J:lJm';il-;(j'mbvi.:J'lll(i1 U'J~~lU 2552 - 2554 

7 .3.5 ]l'Wlb~ b~'W~lJU';i~~Vl6JlT'v'1~'1 b~eJ*b{hv'l1611';i~lJ 1] VliVl1.:JtJ1'il1 n~'ll 
rI:lJ'W1y.j';i" M-ru f11'J6111urI'W'W'illn 'ilVJ1~.:Jm rum'l11 VltJ1f1tJ neJ.:JVl'W-r'lll'llilvl.~n 

q 'I 'I 	 q 

7.4 
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