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ABSTRACT

Phytochemical studied on the roots of Morinda coreia Hun. (Rubiaceae) has

resulted in the isolation of Morein A, a rare type of pyrano-anthraquinone. Its

structure elucidation and unambiguous NMR spectral assignment were achieved by the

aid of the combination of lD and 2D NMR technique. crude alcoholic extract

exhibited antimicrobial activities against staphylococcus aureus (MIC more than 5.00

Yo wlv) and Trichophyton mentagrophytes (MIC 1.25 vo w/v). Isolated Morein A

exhibited antimicrobial activities against s. aureus (Mrc more than 5.00 o/o wlv) and r.

mentagrophytes (MIC more than 5.00 % wiv).
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AU AI 4
tonGltll[av{-lu?otJil[ngx lJO't

uo fl :tn:Iu (anthraquinone) rfl uol:dr6'nlornl::l116 fi fi narudr6'qrravrirur

1#rl:clufiiorir.rurnnriuuu*.r Inurnnrsodr{0.r1uttqtnfitn::l rdu 1#rflutlr:vrL10 llntul

rirg (laxative or purgative and cathartic) uo1l#luqrJtol 11dqulil: il?orirgr1fintrn

rndolor (galenicat) l#rflutnrrtT'l:nfi:nri,r fiqvrfi'eiodruriolnun;d ,unolnddori''1t11#

rfluidou (dyestuff) ariufiou:rnao1#iorufi6e:toln:y ar:1un{uttoun:rniluu vrl'ld

+''u1rfindrO., nrn:r (frrngi) liltttj Pennicillium islandicum'larnu (lichent 
"a'find'qo

dqnurfluriaulyqi rdu .xd Bignoniaceae, Ericaceae, Euphorbiaceae, Liliaceae,

Leguminosae, Lythraceae, Polygonaceae, Rhamnaceae' Rubiaceae, Saxifi:agaceae,

Scrophulariaceae ttav Verbenaceae

oorldufi ri ru rdnrln i'rd,fl uu'nlr?{d Rubiaceae a':ddfi a, rino qi:Jt3rl11, s00

dqa Genera) 6,000 ufie (species) riaulxtjrflulfimt{rrogou n-:otir.rri#fo'n{urntrriud

uoflo1nfl2flUo (Moindaspp.) ilfir l#rrri nifiu (Cinchona spp.) n][rr'l (Coffba spp') uau

ns viou (M i tr a g, n a sPP)

ru o ut: rniTuu 1 u t : : rL rr6vrlri.rpJ6aarr (glycone) rrargrJtorndoln'[td

(glycoside) 6ofrro{riurirnrn nr:rJ: tnnfrtfildr{llrou11: laeJuutrnvorpiuriin^r{r{ofu

fdlld'rrri oxanthrone, anthranol, anthrone) ttav dianthrone

" - ! "i -q s
tirvfurirnrnfr ur'ill1u ilroqa'ldrrri glucose primeverose ttav rhamnose

o1.lfiu;r,o.ttlour:rniluu rinfifi#,'nl avaralffuririau ttnvrtoanooodt6otr't

}?Harenrirnr:nedou Borntrager's test d{rflua;d1dn:a0fi.lllou1l51n?I1u (Trease

and Evan 1989 : 212,395-397)

q n t'n rl r n a'vivr u r t to ur : rni l u u d fi q r n',fl r o r r r tl rurTn o r rfl u ol r[u {to l 1,8

!;a,
dihydrory anthranol llrtllll1ullouYl:rni]uu6e a:v llnvnodlnlsd d'?firfiugour:rniluu

oaa:v rranlqurilr{orfou Iil0'[uflu1i]nl00uTl0lun l:tn$utln&nl:u1 lrq ll?luYl



do'rnrroongur* Inunr:rf,urr:rfiudato.rndruufsriaufiarirdrlflnqf ri'efirh?qni'q.rno

anthranol trov anthrone (Tyler et al t9B8 : 59)

4lt

6

li
Anthrone

I1a

I
L)

Anthraquinone
H

Anthranol

21t

H otl
Oxa.nthrone Dianthrone

nrflYt 3 nar u#urft'uf, :rnir,roqrt'ud{o.rfl r:uo un:rn?Iuu

1ufl zsrq fiuRvorus (Li et ar. l99l) lril{rr{ildrrlrnurur^.r (Nanjing Municipar
Hospital of rraditional chinese Medicine)'!drirnr:'anar:uourrrniluuornduaorlru
(M. offrcinalis F.C. How : cortex) fiduogiluunuuruvranar.rd.r uay ld:rulrunrrnuar:
ruoun:rniluulrri r rfin 6o 2-methyl-anthraquinone irisrLr nrnisivrqnurnfi 

",rrrrirardaru'orurui'r (china pharrnaceuticar University, Nanjing) Ino ar{uncn v
(Yang et al. rggz) ldrirnr:uanar:rrour:railuu ornaru:rntorduao (M. offrcinatis)
vruRr:uoum:rniluulnri z rfin n'o 1,6-dihydroxy-2,4-dimethoxyanthraquinone rrnv
I,6-dihydroxy-2-methoxyanthraquinone uono1nddo,ld,,unn.,r,,uun:tnTluurrneau

:rntordu Damnacanthus indicus ,^t)etfirroum:rniluu lrri6n t uu-n6o t,4_
dimethoxy-2-hydroryanthraquinone 

.

riruo'r16uefi'ufi"filrrinarn-u pertanian rJ:crrs,rrarfi, rdrirnr:finurnqnurnfi
nu'r'''nuo'ooou (M. eilipticaRidl.) ilufll'rouvr:rnaluu , rfn unvluriruaudrflum-n
lrri t rfia n'o 2-formyl-l -bydroxyanthraquinone (Ismail et al. t997)

\



(orltd!ila Dp\uow) ttoulo0b@,uuLrut06-upt,tnnlLuLct,tncll

!Ll, bo,rpuu[,rG6ft rrnElnI t unct, uu]ttIe! rt[ui!nt"scttbrur p!t,[rur],plrll nuuuurp

6uL 0,6rurLftsl,[r3!F Blrnd o-ur0nLlt{n]l{ (10€-862 : 00oz ID ra rlv) fmufunurG

(.ttssrrtun urreq4

qog ,ftlsruaqcop(q4 ry ,$ou6oczu.reqd Jo etnlrlsuD gnutrsostuLlrBtnf !F nL&ullonl

r,[LrjururnflLulr]ldr (?I I-1.0t : 9661 lD,2 qpu) 3ruu3ullrarsBu! (Dpory Dwuol D @BaLs

uL0nnlr uL slr]lonluJr.oru 30*rnr 6,clft[ Eucllufi s66l Ent t{trutnLpcutrnjltrp

L



1J1lds
:cl fJU?D?O€'

nr:if,orl:ynoudaont:rir:rnuorl -r (Morinda coreia Ham.) d,rrfl urirylua'rd

Rubiaceae '[ uon e r:uoun: rn:-1uu:.riqvrit n r:irn: rrrin rqn:Ia:reirlt-tqtafi ttovnr:

rd ^ Z" ' .r --nt- ^ X - '\.r
vrnaouqu?druqainri.rluar:arinnururrnsluflr:rrouT:lniIuuu;qmi n'1fi:tonv16ondo'ltJ

u

rl :v trn :ua vn{ilfra o rjt't

t. 6'?otit.rf,srracurmi.r{ilr

rtnBorli r6uotniluinnrqouqi lude.rrn'oufi urnu zs+g ldrirf,aotir{f,r,;ndur

n:'r0floun?r Qndo'rto'rtfinfru{d'udrotir.rurn:gru (herbarium specimen) to'ttlflunflqflu

atanf n:u{h"hi nryr:?{tnue:unyann:ni dnusysoln'r uoyti'lutol:rn 6'ruaqllunrnfi

1,2 a!.9

I ^ al
9t?our' IoEol.,m:g

3 ^^ a
z.t rf;orrunfi rSourn:grufr 1# ldrrri

Staphylococcus aureus ATCC 29213

Ercherichia coli ATCC 25922

Pseudomonas aeruginosa ATCC 27853

Bacillus subtilis ATCC 6633

.! "i."r,", '2.2 rso:l rn:llufl ln lnlln

Candida albicans ATCC 10231

2.

Trichophv ton menta<fophytes. u0no1n{thudo{n{4ff
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lfliBrt
4 4r ca

afl lr lun r: ?og

.io
rn;o{tufi 0fl It n'l0ldniruiil'u (rotary evaporator)

noa'rrriln:rurlnnrril (column chromatography)

rnio.rdan: r'!alorfi n-iarfi o aujnTn:h'llnfirnoi (t-tv-vls llrna v-s30

65d v-soo, JASCo Corporation)

rndors'url:rr:norrlnln:u^rno{ (FT-IR Spectrometer, Quick IR Version 2.0,

Nicolet Instrument Corp,)
_i,

tniorx rqnunoruttn r (Digital Melting Point Apparatus Series IA9200,

Elecuotherrnal)
; - h e d ad

rnio'rri'nn:r'lalsrdq arfrrfin 254 uay 365 urlurruq:

(Ultraviolet cabinet, "[JVP" model C 70 G)

rnio'rfirradufurnrunnr:Ivrruud ooo runyrs-ild (JEoL alpha 600 MlIz)

rnioluraaulalq:firnof lMass-spectrometer, Hitachi M-s0)

ar v .ir yzfiltlfi rtasldolt lE

- n:nrirusdu ro uJofrfiudluroinuoanoaod (HrSO4 10 % in ethyl alcohol)

- snflrl0a 60 ru]ne{r 0.MG0.063 !rJ. uoy 0.063-0.200 ruu. (Silica gel 60, Merck)

- Isrfia!nlan:onlqd ro ujoildud(ro x NaorD

- 6amor:rrqrnnsl:r,loil(CDCL)

- lnnnol:irru(Dichloromethane)

- lnrur'ofor{onlsd@IVISO anhydrous MW 78.13, Sigma)

- lfr ntnil;a'lsrnu (Tetramethylsilane)

- riu ao (Tween to)
t-- lnlaoudlro5 (Petroleum ether)

- Iuunnr6uruIu:lld(rn. Spectra-TechInc.)

- n !auonnoeod (Methyl alcohol AR)

- rruar{rfrraudarrnunrfn (Mc Farland Standard)
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- ov6lnu (Acetone)

- roiaofirnn (Ethyl acetate)

- loiouoaRosod (rtuyt alcohol)

- ranr$u (Hexane)

- ornnqllil6rq (U-bottom microtiter plate)

- rrriudrrio:lntnt Qluul.l fiu1 2.0 tJU. (TLC aluminium sheets silica gel 60 F254

precoated plate, Merck)

- Mueller Hinton Agar (MHA)

- Sabouraud dexuose agar (SDA)

- Trypticase soy agar (TSA)

- Trypticase soy broth (TSB)

AAI o A Av
?rfluuilfl.l:xog

'{, ; - as - lf nButa I R l:SltinuaruEncnluo lltlfl?l Urqntr

rdonduaoih turnq{rl:srrrsr 4-5 ru6t dlnvruorqh?o{:mdl 3-4 fl lnrlnrrl
eaa'

nr{yr1fi2rudvorn a1{6uilavfl.rfrn rn80nfi?odl1fidvoro duh{rfludurf;n1 Inurnrlyotitl6.t
, jaa a u 6i/ , | ' o e a - J .,r

sr{ri?ufriltrilAord'o lCuririruulfion:1n dt'liloilfiqu!{Qtt- 60'$ turlli{flfrl na'ltrnfudtlil
ard J I e as v o I a r t 4d an}il uft{fiutu {'lritil{nilt 2.5 n lnn5il firlnd )ulotnllonno60n 95 lllo:lcrun ulu 3-5 ?u

,, ! vuro .rcr e v t- a ! u? !
n:a'rn2uflllt'l t1ll.r nluln:B'10{hilr rirhjn:o.rdrunrv6lun:o.rlirtuoi t rfirLritn:ol'li riru

nrnrirtjnrindrd:o lo!-nnoanotod ss rdoir{ud 6n :-+ nir outirn:o'rfirr,rdo{01{ rfiut?tl

:rrurirn:ol'rir}J:rruolfilui'rfiqoril0uil:vultu s0oq drornfo{:crl,tuf,r:n101dff?116u ovlC

rfl uar:46'araru (crude extract)

uri.rd'r:ari6 0lu du#'rrrdarfluao{riau rirufi t rir}Juunh?riavrileol#tvrnrinvrr.:

In:lrInn:rfl rirufi z rir'hJnnaouqnr^'nr:*irrdoqnin

fll:flfinilururi?ufi r rirhlusnl#ilirvri'drsrvrnu'nvrttln:lrlnn:tfl lnsl#nr:afin

l,ruruflr-':nv :crJlm l0 fl:-rJ rirurrirunoo-urifiUfi],00 ,0.**0.*3 u.u.) tura a x 30 tu. ld

flIn:rdsru6rrof, roGaofirnn o'n:rdru a :t rflud':ryv (eluent) :ru:ard?unundl{1 (fi'actions)
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"i 4 .l9 14 s d
frrfiu=ourtulrirdzunu lnfll{rflnuflt,0'rtnnlntlQ rlJlj'l { avlnto{?flt1J0aofrt1l? tolan 254 ul

Iuurn: raolunrr nfl ou (anl:tidru n:nri 1uv0'u t o rrJo{r#udluroinrronno cod) dtlrldru
- tAa I o,' ^^,, d .

nodulfrtdna{ (r ln 2.2 x 20,ru.) 0n nr01n5{ lf H.tsa n ltonflu tola n a{ (0.063-0.200 uu.)

ril6oufirrvrflu lnnnsI:firtu , flIn:rfio16rtoi: l00r.m (8:2:l ) ouldrr:uiqvrtr

vl
1U91O1fi1 2 nt:mOdOUlOnAnUU flOld Uglll-l{nl0Rl UAfll1{m UO{

dl:uou?rflfleluu rj3dfli

z.t nr:n:?01r100r.rooiltfin?c?0rnio.rElectrothernal : IA9200

2.2 nr:n:?o lriunna"urrcl qr qn (maximum absorbance) daurnio.rdn

n:r'hiorHn-ifirfin aujnlnrlrllnfrrnoi 1{ruinrronnoao&fludrrirnsaro,,ordlrildro
jj

fi?lu8trnnufl 250 0.1 450 ul lulrnt

23 nr: n: ?0u lrirqnnfiuu erduil: u:n daornio.r6ur{: rr:nar:Jnln:n^rnoi

lilruyr arfi ol Tu: Iruddad uavd'rrirda.rndufi 4.000-400 ls Ar n: - 1

2.4 nr:n:aonrrilmrinfu rnrla datrrnf olrrruaar nTn::r^rnof (errnls) d zo

eV (probe)

2.5 nr:rnaouls{ur:rrnof(BorntragerTest) 16!et:asntalu6ur,'la

nronlsd ro nJofrdud nqluuaonrnao.:drrrqa',roro.,uto':6'aodrrlunaol:r{oiu rrtir uny

- -i^ J " J
d.unndrlnnru lurulo{ rqrnoulan:onIgd

i,),fun oum= 3 n r :Tra lr#fl 'r qn lI n ts alx to l ar :uo ur :rn:^f uu

3.1 n:aoaorfiarn6oirrunrunnr:IryrruudauJnniru(Nun) r,o{IrJ:6ou

('H) ntfuou (''C) HMeC uar HMBC daornio.rrjan6ufurunrun'nr:Iryuuud aujnIn:firnof

(JEOL alpha 600 vfitz) 1#fiarnor:yrrnynoolrlloiu (CDCU rfl u6'?riracntu 1#rnq:rurrnlv

rou (TMS) rilurrn:grunrolu (intemal standard) riunoR 'H NIvfR rrns 
t'C 

NMR ar:lnnil

d 600 ,,ortso rilnvrard nr:riur'nrioXn chemical shift (6) riun'nrirrflu riauludruaau

(ppm scale)
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#usroru6 o o',ro"uurqrduY.,uqa6ntosattan-axultt

X ,, qra^.
n l:yrorloulfio{efu: 'l {Ji Agar diffirsion

4. l. 1 n 1:to?c,tJd?otirsar:ao-o

4.1

rirar:afi'nntrrufildtaufi z rlitrflud1:ayntu to rilo{ldud dru o.r rrlofrdud vriu

go ri r1#rr: ava ruil: rsornrdo Insn:oltilun:vnrun:o'rfifignirululo 0'45 l atou
t4

4.1.2 nrflsriur.l9i'totl'l{tsomaao

^ -tdr :lJrxouunflr:utlqdvtruq ututt6tl.:ttuotuorvt: case soy agar

370 or 24 ryru. rfi'rornriutrflnlnlafir6ar + Inlafi ilrrfi'ar1u trypticase soy broth )s

fiafifin: rjl{,i 370 q 23 rl. rJilnarru{u1#1d'rirfr'l 0.s lirro'rdl:nvnrrrurn:grutrrunlltf

ruaudrirLruof t deu TSB firl:ffitrnr$'o dloylirlititurdo tvrurot t.s *t0' InIafi r{ofrufi'r

l^^^
gu0 (CFU) l fiu{ aaan:

tirniur#o Candida albicans ri 1.,-udoruumaon fuornr: Sabouraud dextrose agar

(SDA) ri1fi 300 ry 24 su. N6'rornliu rirrdsuurt:unoglurirrnfio o.s riloflfiud rnormal

satine; dil:raornrdo r.liun:rurjuti'16'rrir6'r 0.5 ryirflo.rffr:asars rfl:g1u ur1n1h{uaud riru

rloi t dlarirrnfiofirl:rgornrfio dautflo Trichophyton mentagropliyte,s ritrurtfioluutaon

luorrr: SDA rjrfi 300ry + iu drrailoi d;u s s5 1ilsf,fiud vriu so fiil:retinrdo :J:-unarru

iu1rtld,ril,i', 0.s trirtolflt:avatfl retsgtu uilndlirlaud firLruol t d?uriu so firl:rsorn

rdo drosl6'rlirui*,#oilrrul* t.s x 108 cFU 1umujlfia66n:

4.1.3 nl:ln;s o1urnlvrdo6i1fi Ymadoil

rirlnaa;aro{uormr: Mueller Hinton Agar (MHA) 25 la. rvrasluorurdo',,du'ut'

r#urirqudnar,rn tulu s ryu. rnio{urr{.rfitrrdl rir1ilou1#ltr{':fi 370 ry I vu. 1#rlaruh'irfi'uairdd

rl:reornrdo ijrun.rlurr:arnruto.rrs%rre{nyryfinfirnitrulhir'rdu riro'nrirurfruloudlrrdttryu
!- e-'e-'.- q Y'i' d -'{-d

a1fl1n:-,tfiuHu-idruluilaoerfifio:yri'u rr:asaru udrrirrLrn rn1#rt'tuurruorfir: 160 r16oil

rqiaruli rArdr : ,,io ,,doruluri.,unri.rriiqrLriu oo o.rm ornriYul#lrrvNquturerduEirgudnar'r

6 utL. dru?u 4 ilqil ritfi;ukiar:nsarsq-aotirlfidolnr:lnaal 3 ilqri tlatilqiln?uqr

(control) I rql
n1:lst: Bu0lut1{lvtYo:1 vl 1lryu Ififllr-lL10lu111 uo 1141: I SDA
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4.r.4 :f;flr:nerdou
- i a aet , I t t d 4.

8Oqdl:Avn'lflto.td'l:dn9Tln:ux li (n?1 ti,tJ{u l0 lll0:t.ruq) ttJlfrt 50

, ; "" J ; d,
kln:fiq:nrluruiarnqrLfirnrrli ri'r : nqr fiqilfi 4 rilu R n?un (control) Isal# o.r

t 4d 4 a a h ra raAA I d
r1j0:r$u9t 1r ru 80.r{ l rnn 0R: r,'1fl1:nluEaYTl

o dd u |, j 0
a{0ln?1'r1lul lrrYoYr{ li q Q rio{ I Ylr. lIlqqlorulunTl: r, l u T 37' si 24Tu.

, .! "u,, i o
d?ur9rfl0.rly0:'n{'r l1ju T 30 fi 48-72 aN.

, .iuqrs i4 u u 4
druaranr:rnnolfr ld lnflinuurnro.r?.r1d (clear zone) 10.rilqilfifi dr: ilrio riur'nHn

s qy 
"i -. j !q, d h,d 4,'it

tnfl lfllfi:0{ 'lu ?n (+) :oau (-) $'rfirJlufl?l ?1 qTr0]uqaa lray tuuilllr9rluqaYtr6"trJ

a10u

-i"o,,^ ,: ; - I 'illrfl dnfrlir1frn-na.rla rirhlnrrirdrqafi irrrur:0frufr'rnr:rnSiyrfrulnrolrf;o

(Minimum Inhibitory Concentration, MIC) ra'otl

4.2 arrfl rrilfl ?I rly duri.rqrriu.r,.rroffu8.rnr:ro?qrfi ulnm{rdo (MIC)

14Ei broth microdilution (Barry 1991, Woods and Washington, 1995;Espinel-

Ingroff and Pfaller, 1995;C.M. Mann and J.L. Markham ISSA) 6.tfi: roayr6and{d

4.2.1 nl:rfl?uild-:odl.116oriruYu?rn:rv#
d ^^ 

j i. "^qaodrusorrunfrrisuayts-o5rfrlflf{rr*u16sad'uiiuTiflrrrodourfo{du (4.1.2) ud?

rirrLrrirh?r6oorqrflu t:too diuai:ayalfld rlflornr#o MHs drnirrdouunfiFu rrayd?fl

SDB eirn :-urfi o : /ry ld:Jil rnr rfi o : yruror I 0u CFU lunu*lfi n o fi n :
z

4.2.2 nt:lsl5uflgi?08J1{dl:dfla6it?tiuarfl ltyli Mtc

leiurrdr:Rsals ro ulofi#ud ro.rd'r:dR-n fl't1r dru o.s rrloft#ud vriu so n:o{l#
rl:rsornr#o ornriurniailcr:ayaradrodr,:h?'ldnarruu?ru{ud,ruai s.00-0.04 ujo{rdud' r1ffi
two fold dilution) 6roar:ayarrrorr4r:rl:tqrrnrdo uffg dtniurdoltunfit3fl nio SDB

dru:-ur6o:r

4.2.3 l^;n lrilfl rty?i M IC

raond'aotirrar:arinucinrarr r{rr{u rjirurn: so 1ruIn:6nr rraaldodlniurul{6n so

'hlnrfinro'rluornnqrLgrJr{'agfirJ: tf,o1nl6o (96-well sterile U-bottom microtiter plate) uci

ayfidu (un? a) riuqiurGnrh-ufiqir6nnf.r (duplicate llfl? B) d{uan{lugrJNr?r ro drriurqtfi
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rflunqtnauqunolrn (positive control) 1?1dar:nsarotorrdefirqisll{ rlirLtn: tm

'l1In:fiq: otirl16o I unrvqrufirflufiq1a? qUr,{aa (negative control) 1f,ar:nio1uoltl1t

:i:rsotnrdo MHB rio SDB rliurn: roo llln:6n:otir,u6oa rir}hjrufiqturnfi :zo t zl da

Iu.r drrfuuunfi 6fl uag m0 t4s-7:j?M-frriil.
-!,drur:0f,ufr{n t: roio;r6uInto'rr$o6orir UtC

druflnnr: saosfild Isoinniriniu (turbiditv) riuiinflnlnglfinduurr''o u:n (+)

ronu (-) n{u

Ho- ar:avnralrrlaur:nf,ud'rnr:roitX16llntolriolninldy

fla + ar:avnrurju 1td'oqnf;nfr.rarrur:oroiry16uIn\d1

,fi"ui.ouii 5 nr:naaouqnfdr taf; {o{Gruuouvr:mSluuuBqnd

5.1
A

n 1 tYtgt clo tl [lJ oil9tu

. t 4 - u-.-! i . - ?' - e e,
iinr:leoalttnrnt:drtuun t:tnnB{$ llnutn0 ?nunutunour 4.1 tlRl?uln 1vfl?1'11

nvnrofi 1#avn rodrstir.rar:afla 1#lnrltafavlenlryduruYliu 80

5.2 RtttttRtnautdrr7ueirqoiioDrr:oo'Ufi'.rnr:ro?qGulgluosrie

nt a o in rou l.ld]:flnaT

onr{urnnrs6?li-r, r, I i --
iinr:rnnolttnvnt:dttuunt:Tano{lillx l90lnunul nou?l 4.2

nrn'1ofi 1#nsn10fr-rotirl nt: arin 1#lnrrutofar,lon'lrydrrvruniu ao

n r:druaranr:noaortowit MIC

YZ-
Ol:Yl6dOlJgl?0Ul{dll6lnoflUnll9l lulYo Staph.v loc(Ecus aureus

n:ruu?riurar

nr:ndn (w/v)

positive

cotrtlol

negatlve

control

5.OO
o/o

2.50
o/o

t.25
o/o

o.63
o/o

o.32
o/o

o.16
o/o

o.o4
o/o

o.o8
o/o

0? A + + + + +

llo? B + + + + +

* o.orv, n'on:rlrdududrqnt0{610d1{fluflrinfinrur:nfiud{nr:roitgrnu)ntolrdold

I
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ilYrd 4

,{afl I:?ogttav0n :ltJ9la

A.
6t11{m I n ttflnotmvuunalltttolfil:ln? l u:qYtt

:rnuorlrtfi'! (Moinda coreia Ham.) nrin z.s fiIanir rirlrttuntflue r:afinuuru

(crude extract) ta'iro;alroanoEod'[durinri:cilriu 250 n:- fifinuorcrfluilo'r,,6od.r,rra,
. ".: " a "nrfroerludrirnrndr inynoufirufiorvrorrJuogjdao ru'orirar:cf,ouo1urrlrrsneioIn0lS

rureu^nrr.:In:rurlnn:rfl nu'irfiar:1unq'rrroun:rn?Iuuotiruloo s min lnofiriroriror'l

1Rf value*) fi:.1:rnquuuriu:{nratfi? r.r (thin layer cbromatography) rvirtiu o.:e, o.zo,

i or. .i ia. rn r
0.80, 0.40 llas0.46 lll0 l$?nn nlnlnnouTlllu lnfrAo lsUltu : ln:taflUotlo1 : lUnl$u

(8:2:1) ll0vflllJri0ilunf,rilouyrrrniluuuiqyri'vfie1rrild r vfin n'oalufifiriroriroy.[vir

nU 0.36 (Morein A)

';arvdcl?um 2 Nanrrflgo lonanuiu qiu3mljstml{flrunt uavx r{tnrrlo.t

ar:uoun:rniluuil?qyl;

- ^,i "?Y',r:u: 6YyrIyru 1u19u ?0ryounot duun l{nlanl ltn11| xrofi ldHan''ld

i" .l ,i < 4 o a - l2.1 f,t:lllltlt1fl:?0fltqnfiri0ulfia1l:ul auustnrit a=0.i1dtilut A0{nd'l

n.r fiqarv nfi 1s3-154 
o { rrnriuEriluldourflufirir fiqonrlu l gl - 193 

o s tuiotrrnfinr:anru

6a (decomposed)

2.2 flnnrr?lnao{rrdnrdrnr:nnndurra.ro-an:rhIorfrnq,rqnfi zzo, 340

uov 4r0 urlul nr (n1ilfi l0) rran,r'jrfin:.ifl.rrifuln:fudofdarrur:nqnn6u:-.rd1urir,r

u luo',rodrro.rdnn: r1.lIorf,q-iAtil^o (200-800 u tIuruni) rilu ar:fiiiu'arn6oarfiu

9,10 anthracenedione

{,,,F- ^ ' e a , 4 e
Rt value n00n:1fl?uUo{:yt yyt'l{ n'l fl aiou 0]n!91: 6 0uti.tfluqnt 0.t

'tnnRtntfl a0u nutvBy11l{n1:rfl a0u10.tfl '15fr ?001{ 01n0att!6ulc0?flll
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2.3 ftanltrnno{udorrirnr:qnnduuc'rdulltrr:nfi 3453 ryt-t rtan'rn{

O-H stretching, d tozs ,,0, 1625 w-' ttcnln{ cartonyl stretching

ttnv aromatic vibration fi:vt'it.rt?.r 1605-1515 tl-' (nlnfi t t)

2.4 run',rrr.onlri.,rrinfu rnqn uanlllraF:nriloourvirtiu :zz ro16ug

(M. 322 arnn) draonndor fr'u qn:fu rn q a C reH r4O5

m/z (o/o rclative inteosity) (nrnfi tz)

322 lld-)($), 2s3(s7), 277 (100), 265 (t7), 249 (5), 209 (6), l8l (6), 165 (16),

rs2(15). l19(7), 97 (10)

z.s n r:uaeouuofum: ltfl of (Bomtrager Test)'lCfl mr4rfi adufi duto.t

Iufi uru'lan:onlsd uan.:'irrfl uar:rrouu:roiluu

'Jar6r2uyr 3 fl lt1[nllEfiflrqot lnr{6lt r{r,o{f, r:uor{Yri]n 1luu

lH 
NMR spectrum (nr:r.rd t nrnfi tg)3.1

3,2 "C NMR specrrum (nr:tfi t nrnfi t+)

ornrlorynurrauJaln:alnflrurird 6.rdrrunqn:Ia:{eir'lyrr{rnfir,orar:fiuun'!C

orn:rnuorJr d{rfl uar:rfi n1nrifi fi.r'hirnorJ:rnq1u:ro.nu1e i'.rd Quorein R)

I9tl

4

8a )

43

7

6

H.
5
CHr

H6

nrflfi 4 gn:In:'rair.rfloir Morein A
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ftl:oouuravn rduoufi rrodu{uunru6nr:Iquuudarilnfl Yil

rol Morein a d OOo (tav 150 ! nsr6 tlu CDCI.

sn:r{fi I

Carbon position 5. {nnm) 6n {nn*)

I 160.32 -oH 13.27 (lH, s)

2 114.49

3 1s7.79

4 109.45 7.42 (lH. s)

4a 133.61
*

5 8.26 (lH, m)

6 134.22
** 7.78 (lH, m)

7 114.12
,ct 7.78 (1H. m)

8 8.28 (lH, m)

8a 133.54
*

9 I 87.15

9a I10.86

t0 I 8 1.98

l0a 133.40
*

I 119.77 7.17 (tH, d, J : 9.90 Hz)

2 120.62 5.99 (1H, dd, J = 3.66, 9.90H2)

3 95.61 5.82 (lH, d, J = 3.66H2)

4 4 ba, 64.33
3.73 (lH, q, J = 7.l4Hz)

4.00 (lH, q, L = 7.l4Hz)

5 15.19 1.23 (3H, t, J : 7.l4Hz)

* uas ** o6'usirufiil{n-ulrY

127.34

126.79
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olRdr nni ro.r tH NMR (nr:r'rd t nrnfi t: l3a lrav 13b) uan'r'iri hytlroxy

,i" , i
proton I y{ fiirunri.rfi t chemical shift (61 fiaurrLir (downfield) 13.27 ppn (as broad

singlet) ruiosornfir{uts'lsln:rouriunr,inrfiou^n fiirrrrri.r 9 downfield chemicat shift

ror aromatic methine proton f,itnntrlulC'fi a z.+z 8.26 7.78 7.'18 8-28 ppm rren'r'jlfi

i" , i
aromatic proton 61tl u.tll 4, 5, 6, 7 ttag 8 6l alflu

fi 6 z.tzppm (d, J: e.9oHz) 6 s.sgppm (dd, J = 3.66, e.90Hz) 6 s'82

ppm (d, J : 3.66H2) nen'r'irfiproton I osno!fidrttril{fi t', z' ttnv 3 nrlririu
i^

(ABX system) 1l O 3.73 llny 4.00 ppm (q, J = 7.14 Hr, q, J - 7.l4]grz) rrflq'i'irfi

methylene proton (Hr'a ltov rloo ) fiirrnni'rfi l' ttovfi 6 t.z: ppm (t, J : 7.14H2)

i. ' i '
udn.:?]u methyl proton llglltlllu{Yl 5

ornrr aq:-rso.t "C NMR (nt:tlfi t nrnfi t+) uoniror:r{'rfi'rl:;noldls

nrfi:ou tg n'? otn DEPT (nrnfi ts) nu'irfi quartemary carbon 9 dr methylene carbon

t 6a methine carbon 8 n'? ttas methyl carbon r 6'r {i 6 187.15 ttn, 181.98 ppm tldn{'i'l

- i" ' t a. ' 4-
fi ketone group fiirunri.t g lrav l0 rrnrfro;grorfi 6 too.sz tt enlo-lnriusufritrtttr.i'rfr t

fifin{ nya.o*y

ornar nniuto't HMQC (nrnd to) riaslunr:rir unirtt li.lts.lnrfiloufi

correlate rir p.otoo 1'H -"C correlation) dlovrran.rtitrludaurduldl n'lrranqlunrnfi s

o rnar:lnnirto.: tnrmC (nrnfi t z) rvrye oo'udu6.rnarlf,irt'uf,fi dr6tg:v u'jl'r

Iil:nouuavn.rfuou (long *og. tH -"C correlation) dlovrran.rh{rfudlurdlTd'r 6'r

ruaa'r1univrfi 6

) r i" c -. - 4" -,-iou{ n1:uournlltflu.r 3' fin'nualstilu chiral center methine proton fiilund{ii

ororflu cr nfo B ri'rnnlffi i.o*", tiu'ld z tfin dl,irrfludolinr:inrir optical rotation

rrnvudnlrir specific rotation [cr]o dru rrn'rdo.rornfiraardrriattavnarutingorlrto{rnio.l

' .,.
fi o o-.r'hi lC: ror runnlu eiruii'l{
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a.28

4.26

187.15 110.86

*

t

*

5.99

H 4.oo

o CH3 r.zs

o

rs.27
H 7.19

t19.77

7.74

7.7e
5-a2 H

3.73

nrnd 5 n1ilnr:fitfluasitgnri.r'lala:tou t oit Morein A

7.42

1rt.62

H

1r*u

1l.rz
CHj rs.,r

taJ-61

IJJS'

lrl,ao

.L

't uar't't a#usirunri{ffuld

nrilfi 6 RrilRr:ririluosirufid{nr{uou i,o.r Morein A

././
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4.2 ?{nnltrndou lJ'irrir MIC to'rrfo 's' aureus ulttfiillosnv 5'00

rhvrinlilirm: naz T. mentagrophytes Sooav r.zs rfrnrinlrJirurn: 1or:rlfi a)

ci:ud s nr:maaouqmdrY.tuqaintolo.,ru?qmi Morein A

5.1 n',rru nuuduuduul'jral: atiuro "'r,t muq'i''dudl"iu'iiu

rrrnfiFo (5. aureus) ,,ouiur't (7. mentagrophyrzs) 6'rtten{1unr:r'rfi 4 lnrmueelqm?

nr:eirr#o fiiuan{1unrrfi zo ung zt )

5.2 nanl:llnflo rllla'rrir MIC to'rrdo ,s. aureus u-nnitlouav 5'00

rirtrinnjinrn: rn-- T. mentagrophyres rtng.itfognr S.OO rirtrinlrl?1ln: (fr1:1{fi 5)

Jgt ^ -...:,
Hnnr:rnaouqvrifr ruqaf; n rn'orrjiourfi aufiu:3 j'l'!fl 1: fl f,n otu rrnr er:uiqti

1vrfiud1 fl?r d1r1:o1un'l:drunr:roitXto'r tioz't T. mentagrophyles nnol 
'iud''ouuo1n

-ia '"o.rn rynouytl{ln:J1|roq ludlrdfieyutufirtflulsfialsyue orrfiur.rryfinfidaurailqnf
! r J o .t ^- !, , o ' 4u.r

riu rirb?finarurrt{rfiut'u ri:uqninr:drurfiotrunfrtSotiu rirnttrutt:'tttnltullnnnl{1 ttt

fnrourin dr6lrildulronaru'irluar: afinuorutshifr ar:ojufi ,,oruq,;'d't,,iullunfi 60

oti orto;fi6nrla1dyu'n rriluflt.tRd'rLtiu artnrrirdororrae'rqni'dru6'uro'r6'ld

ciatd 4 nr:vraaouqrdd,uquin'uolcrr:anaflsru

-'- --{' -toof;, 1ns1#rdofirflu6'errnun{u dsdnl:Tndo tl tqTtnll .

staphylococcas aureus ATCC Z9Z t : rfl udrurUrf;O Unfi tSalunriunfuuxn

Escherichia col i ATCC 25922 rfl un'arrturdorrunfi riulunciunilnu

pseudomonas aentginosa ATCC 27853 rfl u6?uiluriouunfi 6trlunriunilnl

Bacillus subtilisATcc 6633 rfl ufiarrvrurdorrlnfi riolun{lafilarlof

Candida albicans ATCC toz:t rflufierrturdo:r

Tichophyton mentagrophytes r#orrrronorn{ilaodo'rn'rr!n

4.r nlsYlnflourdo'rdu'i1d1tf,r1n uliltldn{i}r;'giodluri{'dorruofilEo
1

(5. aureus) tlavlfrotl (7. mentagrophytest 61ttao llunr:l{fi 2 (n1 ltdnuqvrt'n1'*il'do

6'.rucnrlunrnfi t8 ttnv 19)



; :.flrrr{{i 2 qvrGdiuqafintorot:affotorttorn:tnsotlt

nlrr{fr 3 qnGefrutainfloq Morein A
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frf I rr
lur rfYn{qYr t n 1: 91 1u q nt

rurnrdu airgu dna tt ol al1 e (zone)

rurnr#u r,ir6u dnn trotall a (zone)

tumrdudrgu6na'r{ro{?{1d (zone)

turerdurirqudnat.rlo.r?{1d (zone)

= l0- l9 u. (raa'rqvrtlr?ou)

: 20-25 tlrl.

= 25-30 uu.

: >30 u.

+

#

#

i ^ di
t.ro0null:8 fl4fl1:Tnnoq rtoult

Staphl,lococcas aureus ATCC 29213 + (16 uu.) 37o q 24 au.

Escherchia coli ATCC 25922 37o ,fr 24 "fiU.

Pseudomonas aentginosa ATCC 27853 37o $ 24 \N.

Bacillus subtillis ATCC 6633 37o "r 24 \u.

Candidcut lbicans ATCC l023l

Trichop hv ton mentagrophytes ttunstn{tl?0 -H (34 ux.) 3oo fi 48-72 rrl.

rYo1a fl:u ,^ldRl:fl9AO.l r.r'ou"[t

Staphykrcoccus aureus ATCC 29213 + (13 rltt.) 37o \ 24au

Escherchia coli ATCC 25922

Pseudomonas aerugtnosa ATCC 27853 37o ry 24aN

3io q 24 \u.

Candidaa lbicans ATCC 10231 3oo ry 48-72 mr

+ (10 u!.) 30
o $ 48-72 "fu.

]#

3oo I 48-72 ,x.

3io q z4au.

Bacillus subtillis ATCC 6633

Trkhoph.vton mentagrophytes tt0n0tn{il?u



en:t{d 4 rira a rarrTu{#r qoduc"uqrduiluqui,

ro.rar :arYafi stllorn:tnuorh ({o uavimtrYnnJ?il rst:)

,.rr.rufr', rimarurftrduoitqafiuaot'rqtioYruqailt MoreinA

(io uav rirtrYnnJ?u rsr :)

l{0u l1anr:Ylan0'10auYlSu

3io q 24 r;u.>5.00Staphylocrrccus aureus ATCC 29213

3oo ry 72 vl.| .25Trichophyton mentagrophytes rronorn{tJeu

!T8qAU1l:tJ flanrtflnd0.l
.iu
lnau l1l

Staphylococcus aureus ATCC 29213 >5.00 37o q 24 su.

Trichophltton mentagrophytes tranrrn{rJro >5.00 3oo q 72 AN.
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aqilruauar{otcuouuv

dluflaflr:2ou

nr:afiousnar:drdqotn:rnduao ih (Moinda coreia Ham., Rubiaceae) nue r:

vfinlrrilunq'ru pyrano-anthraquinone I lfn 6o Morein A d.rriluru-nvrorn a-nuotstflu

d A A o, v I e iac)
toluirfrrr6or hirnu rnrirnr:mnf,o oiu :rtnoi frlf,nnaauet: nq'uuouvr: rniluu

nr: ado q dxrinvrnronrn rvunr:n:rourqn nortrrn? tudrar:vfindaoru

6rfiqonr4ru^:rxdr.r l9t-r930 s ,r'uorr0flurarilnn:-unt: qnndurra.ro'nn:r'lrlorf,n qrqn

1u:rx'ir,rda{ndu zsotso urlurun: Grut^orronnoaoii'l ldrird z7o,34o uaz 410 urlurun:
,- tL j .i

nr:n:?o r dil{rif,u frnrrruiro.:da.:ndu6ur{rrr:n:vtlit a,oounoo vru-' llnttnat6ou

fu:luri') ornglruruofiu GoH) ii 33e5 qr,-' uav nriuofin (Co) ii rozs uav 1625 m''

runv nr:n:aovrririlrinllrnnndrsrnis'rrrucrvr n Jn:u^rnoi fi z0 6raan: oulanri uu'ir

Morein A fi riirrinlruraqarri'fiu zzz d.raonndesfi'uqn:Iuraqn n'o C,rH,p,

nr: oiurugn:In:.ralx l#lvrnfi n ronl'c' uav nin6 fi ln6triurunrunnr:Isrruud

rtrio rnr:rituun (assignment) i-ururilto.:o;nou'lcln:rtuuovnrfuoulu6n:'ln:.rrir.r

nu iriiqn:In:rafi rdlurn.rlunrn{i + odr'rhifi {oarfiu
4gt t 1e In1ITIfloUtlfltn1uInT 1O'rf, r:dnnllu1lJ01nlr0nnoaon lrfln{q ifi]urao

rrrafi ri s do suphylrcoccas aureu.e (MIC u rn n'irio uay s.oo rirvrinlrl?u rn:; r r o: rio: r

6o Trichophyton mentagrophytes (UfC gouov t.zs riinrinlrJirurnr) fr1:dfin Morein A
4e I -rrenlqnt-irurfio S. aureus (MIC lrnn'irloooy 5.00 rirrfnlrJilrn:) rrny f.

mentagrophytes (MIC lrnn'jrlouay s.oo rirnfnlrlilrn:)

oirJzrsmydorauouuy

1n:.:nr:i,u''od rfl u,rruifrufiugru rilrfiunr:rrordnrrrflrrifi rfl udeqn drniul#

vrisureioludrueir.rl lduri Crurnc'rn::u rrnvqnarrn::ufiflor otir':1:fi6 rruf,nurduuo
,, Ji< - i, r, " tt ., i A euln:{utuutlt0':n1:t:lJflunt:fl1:?00{n:in0u7tl.rrnurluu urtu{lu n?raoiltltn0n0

nr:uoncr:drdty'[nurnrrrodxu^lar:lunriulr0ufl:rniluu dnoosil:rulurdo,rdurrdra'r



ugrhos0^uLBlttlr'rriut0ttslJlt'lJsLun*!'[!'e unlll]0 uuuhrut0l't!tt]@ltwu0u*lt11lts}l
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LPll
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RUBIACEAE

ooilr rfl uhhiudr'his*uduturnn o r r qrlddl t s ru n : r:J6o nduuurii
|^di<.ertdiA'
rqrar ria{ unfllllur0{nnn1 0'l?a19tu nullndlrl- lnlnltn{ nlo0u

nrirdnrfl udnr6ou fi rdourrarlurioufi turirr.lnnquurnn'irlultri 1u

rds:drfi u'roilrildo.r rluu#'rfi riourit.tit) riu.r6'auuun:rrirru fi r11udal

(interpetiolar stipule) z du ;rJarlrudau gtun{r.r 2-5 u.u. ul? 1.5-4

uru. lug:JhindlriolJtorturu lurnlunfil 3-r0 qrr. or? 8-20 qrr.

firuhnnl 01? 1.5-2.5 srt Inulurisaun n{riou{1{u aunio oblique

:larulunfi{fiioliaaununqrarfid.ur ax loululiuu nlrd'r1ufitu
e v.t i , uttoo a Y

dlnu0 1lo'l lu1uquunt0t? R?ln lufln.: lu rllolrnu l u [fino{ll,lJ

nonrfi nfirr:.aonrfl udsrrur head ndranonaorhu oonnrrryonlurfo

rJnrofi.r firudonon0r? l-3 lru. Iru:o{aono?!dlurf,ugrJn:.rnarr
a d r uti , i.i a, { ,
fl ?uonro'u'tu50{n0nr ufl?u:{ t11o{90nd0ul]rr0lJ9nnuruun0u

nnilfiioi rduEirgudnnr.r Jru:o{nonnfi'r z-to qu nondo0 1ilfidru

^:non nffrrds.r 5 n6r frrtuarrnrtra nntiurfluqrJtlao ur? 0.5-l uu.
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