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Antibacterial Activitv of Xanthones from the Latex of Garcinia cowa Roxb.
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nt:uundr:orriil:ynouornr'-ru-,onrur l (Garcinia cowa Roxb.) ]nui6nr:mrlln:iltlrn:tflttag
nr:nnruf;n dtut:0uufldt:il:srnmuryulmil (Xanthoner) 6.:tfluar:fitnufinr::rfl{tuln:lair.rud': iiruru s ar:

noo Cowagarcinone A (l) 1,3,6-trihydroxy-7-methoxy-2,5-bis(3-methyl-2-butenyl)xanthone (2) Cowanin

(3) Cowaxanthone (4) u0& Cowanol (s) In:.rair.rclorar:urrirdirn:rvrilnutil;uulfiuuqnHaorutua':trav{o4o

vrr.ranjnlm:a]nfl uv IR ude NuR riuar:fi[nufinr::ru.l'ru tttiotitulrar{svtl?{tta&dr:rliavrfi'ilrnqdouqnd

drurrunfiGfl Bacillus cereus Bacillussubfils ttdv Staphylococcu, u*rr, loruldi6 Broth dilution method vlu'jreiru
! 1-"

utst.tyyu?{ucolqnnuuf,rr6io B.cereus B.subtitis uns s.aureus ld dlurir MIC 190 pglmL 390 pglml ttag

780 ltgtmLatilcird'u ar: t 'hioonqvrr^"f,udon',r,d^uifl1o.:rdofi'{ : ryfiq finrrilt{ruflusirn'jr 150 pglmI- dr: 3

4. J I .,ute*e , J 4
rrda{qnfif,uf,{ tfio B.cereus LLdy B.subtilisld6 dtufir MIC 4.68 utaz 9.37 pglmL fltilriret'u ttnsdld'ttfro S.aureus

drufir Narc 37.5 pgtmLdl:4 udq{qilfi?uf,'trfiu B.cereusudvB.subtilisldfi drflfir MIC 18.75 LLaa2.34 pglmL

'riltoi4-Jasl
srrrurird'u ungfril8{rfio s.aureus drurir IMrc 75 pgtmL lutorvfiar: 5 ttdq{qmGUilU{nr:tstulflcJo{tfro B.cereus

rr0r s.aureusulddrorir MIC 18.75 pglmI- ttatSud.rrdo g.ruarrlr;phorir l\atc 9.37 ltglmL

drdr6'iy : uryulmu urrur': qnfi?rurrunfir5fl

' oror:rlarcl.rivrrnfi nrjrui{r,rnfinoilfirrnof niuvirutatnfl{ ilyrivrurfi'ufr'nfior imurnnfinq{ 931l0

' fifisr:s6'lrJ?qqror5 artrirrtnfi ncuvire,rsranf ruutimutd€,finfiiu ivtutttotti'mql l:tto
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Abstract

Isolation of the chemical constituents from the latex of Garcinia cowa Roxb. by chromatographic and

crystallization technique, yield five previously reported xanthones : Cowagarcinone A (1) 1,3,6-trihydroxy-7-

methoxy-2,5-bis(3-methyl-2-butenyl)xanthone (2) Cowanin (3) Cowaxanthone (4) and Cowanol (5). Their structures

were elucidated based on comparison of physical properties and spectroscopic data with the literature. Antibacterial

activity ofthe crude latex and isolated xanthones against Bacillus cereus Bacillus subtuls and Staphylococcus aureus

was determined by the broth-dilution method. The results were found that the crude latex showed weak activities to

inlibit the growth of B.cereus, B.subtilis and S.aureus with MIC values of 190, 390 and 780 pClmL,respectively.

Xanthones 3, 4 and 5 were found to against the growth of B.cereus, B.subtitis and S.aureus. Xanthone

3 showed moderate to inhibit B.cereus, B.subtilis and S.aureuswith MIC values of 4.68,g.37 and37.5pgtmL,
respectively. Xanthone 4 showed the best activity against B.subtilis with MIC values of 2.34 pglmL and showed

moderate to inhibit B.cereus and S.aureus with MIC values of 18.75 and 75.00 pglmL, respectively. Xanthone 5

exhibited moderate activity against B.cereus, B.subtilis and S.aureus with MIC values of 18.75, g.37 and lgJ5pglmL,
respectively. Whereas xanthone I showed no activity to inhibit B.cereus, B.subtilis and S.aureus at 150 us.lmL.

Keywords : Xanthone, Garcinia cowa Roxb., Bacillus cereus, Bacillus subtilis, Staphylococcus aweus,

Antibacterial Activities
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s xi tu (e - r ) u"r ri r u a fi'q d o u fi a u 1 o l r vir r i q vr rr
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6l-l: 1; m.p. 162-164"C. UV Z*".nm (log t) 346(3.78),317(4.34),243(4.48).lRy (cm-r) 3411,

1645. 'H NMR t 13.80 (tH, s, 1-oH), 6.32 (tH, s, H-4), 5.3r-5.34 (2H, br t, J:'7.0 Hz., H-2' and H-2"), 5.?A

(lH,brt,J:6.0Hz,H-2"'),5.01 (1H, mt,J:7.0,1.5 Hz,H-6"'),4.04(2H,brd,J:6.5Hz, H-1"'),3.79 (3H,s,

7-OCH3),3.54(2H,br d,J:7.0H2,H-1"),3.44(2H,br d,J=7.0H2,H-l'),1.90-2.08 (4H,m, H-4"'ltav H-

5"'), 1.89, I .86, 1.84, 1.81, 1.72,1.63, 1 .58 (3H each, s, CH, x 7). (d1: I 6o Cowagarcinone A)

dr:2;m.p. 221-223"C. UV ),^u*n (loe t) : 318(4.23),245(4.49).IR /(cm-r) 3533, 1641. 'H

NMR d 8.44 (tH,s, l-oH), 7.47 (tH,s, H-8), 6.40 (1H, s, H-4), 6.41 (1H, s, 6-oH), 6.20 (1H, s, 3-oH), 5.24-

5.29 (2H, br t, J:7.0 Hz.,H-2'and H-2"), 3.97 (3H, s, 7-OCH,), 3.58 (2H, br d, J:7.0 Hz, H-1"), 3.45 (2H, br

d, J:7.0 Hz, H-1'), 1.86, 1.84, 1.76, 1.66 (3H each, s, CH.x 4). (d1: Z6o t,Z,A-triny,clroxy-7-methoxy-2,5-

bis(3 -methyl-2-butenyl) xanthone)

d1: 3; m.p. 138-139 "C. UV ),^un^ (log t) : 361(4.06), 321(4.37),258(4.51),243(4.56).lR V

1cm-') 3431, r642.tHNMR d 13.78 (lH, s, r-oH), 6.8r (lH, s, H-5), 6.27 (rH,s, H-4), 5.27 (zH, m,H-2' LLd:,

H-2"), 5.00 (lH, br t, J = 7.0 ,1.5 Hz,H-6"),4.07 (2H, br d, J = 7.0 Hz, H-1"), 3.78 (3H, s, 7-OCHr), 3.43 (2H,

brd,J:7.0H2,H-l'),2.01-2.04(2H,m,H-5"), 1.96-1.99(2H,m,H-4"),1.82, 1.80, 1.75,1.60,1.58(3Heach,

s, CH,x 5). (dt: 3 fio Cowanin)

d15 4; m.p. lg7-rgg "C. UV ),^u*n (log t) : 361(3.85), 320(4.27),258(4.41),242(4.45). rR V

(cm'') 3s24,1631. 
rH 

NMR d 13.39 (l H, s, 1-oH), 7 .57 (rH, s, H-8), 6.92 (tH, s, H-5), 6.37 (rH,s, H-4), 5.28

(lH,br t,J:7.0H2,H-2'),5.03 (lH, br t,J:7.0H2, H-6'),3.99 (3H, s, 7-OCH),3.47 (2H,br d,J=7.0H2,

H-l'),2.05-2.15 (4H, m,H-4' ttas H-5'), I .82, L66, 1.56 (3H each, s, CH, x 3). (d'l: 4 floo Cowaxanthone)

?fi: 5; UV 1^u**(log t) :315(4.34),243(4.51).IR /(cm') 33gg,1644. 'H NMR d t:.s: (tH,

s, I-OH),6.79(lH,s,H-5),6.28(lH,s,H-4),5.44(lH,brt,J=7.0Hz,H-2'),5.24(lH,brt,J:7.0Hz,H-2"1,

5.00 (1H, br t, J : 7.0 Hz, H-6"), 4.33 (2H, br s, 4'- CH'O), 4.06 (2H, br d, J : 7.0 Hz, H-1"), 3.78 (3H, s, 7-

OCH3), 3.50 (2H, br d, J = 7 .0 Hz,H-l'), 1.97-2.05 (4H, m, H-4" ttas H-5"), 1.80, 1.76, 1.58, 1.52 (3H each, s,

CH, x 4). (ar: s n^o Cowanol)
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rJ :s fr vrfi nrnlu nr: druuu nfi ri u B.rrr"r"
v

B. subtilis tta u S.aureus I o't fi: u Cfi'a H U tU dt u t,:
oo"

syu'1.: [tavdt:riqilfr nJEutlrfi uufi'u Vancomycin
oi

ttdgt.1 tu9lt:1't1l I

ilicfr ilfr nry{lunr:druuunfi ris B.cereus
t

B. subti li s t [6t & S. aureus t o.t dt u dfi'n il fl t U dt s t { Tv rJ ? {
oo'-Z

rr a 3 fl 'r : ]J : d vt t 11 Li ? I d? U d n A il I I lJ U 1 U'1,1 $3 il',1,1
v9a@A

dltl'l:if UIJtl.l[TO B.cereus B.subtilis lt6tU S.aureus

1d6'rflrir MIC r90 390 uay 780 pgtmL nrlcird'u
I

Y @ a @ | o9r'd
0 1 n fl 0 il a fl 0't fl I : uu u.t fi { fl a I ? r t d9l,l t14 tl.t u 1 1 d'l u dn 9l

14 rJ r u u6'r u r.l r u il'l.t [ [ 6f a { q m r^? r u r do fi n fl a o I 1 d'l u
c)L

:3qun0u11.t9n

rJ:yfrnf; nrnlunr:druuunfi t5u B.cereus

B.subtitis ttay S.aureus flo,ldt:Uid?lt- nu'it at: t
?r9l

tu d n { q m G fl u fr i n 1 : r et^ u Ifl 1 o.r r fr o fi fi n u r lu : y d'l n"r :L r n

lutnryfiar: 3 dtrJt:ofl:Jfl{rfio B.cereus ua& B.sub&?s
ugrlq|' d I
tfitU:39lilflOiltl.lFl 9t'lUn1 MIC 4.68 Lny,9.37 ltglmLv9

Er r ru rit 6'u rra v 6l fl.r rfi o S. au reu s'lpllu : v 6'u rJ ru na r I
yr99
drflrir NaIc 37.50 pgtmL ar: + flufl.rrfro B.subtitis
l49d A c) , o il'[ddnrnfiqo d':0rir Narc 2.34 pgtmL uayffufrlrdo

B.cereus ltd& S.aureur 1d6'':rJri r MIC 18.75 [rny

75.00 pglmL aril6it6'u lurnryfiar: 5 drilt:nfrild,1
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,9U
rdo B.subtitis drorir tr,ttC 9.37 pgtmL uasflufllrdo
.... utgdq ,)dB.cereus tgg Inatnu{fi'urfio S.aureus d'rUfi r

MIC 18.75 pglmL

ior:nirravaqilruanr:fl oaos
y9

lv
d'l u dnqfi u1uu'l ut.l sr lt ?.1 d1lt't : 6t ulJ 8.t

as &
fl'l:t9lU t9110'llS0 B.cereus B.subtilis [[A& S.aureus
qYq , '. s @ 4- J
r9l til : e n il n 0 u I 1,1 9t 1 t9l u dl t d n n t[ d 91.: 6l yt I fl u u.i

n r: lfr u]a to.r utl n fi [5 fl B. cereus dr uri r Nalc D0 pgt mL
299

rrdq{qmt-f,ilfr{rfio B.subtitis drflrir I\atC 390 pgtmL
t,

rtavf,ufrrtfio s.aureus d'rsrir MIC 780 pglmL
Y a t U9r'' J I0rnfl 0ryan{na1? n19 t9?tdt:0{nil:&fl 0lJ
"4

1u u'r s r.r sy il'r { il r 0 y d'r ru r : o udFl.: q m t
zt & aa Aqyt nt A o 'o
fl r u Iu0 [tlJ fi yt t5 u 1l [u til n 1 : m n d 0 u lFl ItJ 0 u I u I u 1 i
syu ?.rrJ'r1lllj: qllr dlil 1: 0 [rfl ndl:il: qmr tft 0lu xu

ai"J5dl:n0enl l234Ltay 5 trt0uld1:11,1 5dl:
f4 fA {9 9 <
lu?tn:r31410UAfllUlilnun UV IR tlag NMR v,tu?l

ar:.Jnnfru uv ,,as rR ro.ldl:d{ s arrfld'nuary
Ar4@
mna10fid.tfl u urt0lJn1:durtavnr:qorndurra.:
j j q y<
?rfi? trJrJ rlndu rnntn u{ nufifi:10{1ulu 21:d]:aTtnr:

I

uo n 0rnfi dril nfl ;il NMR fr,rrJ : rng dry€Urilfi ril
Chemical shift sir.r t ndrufi'uar:il:ynourrryulmu

nr:r{firqmroirurrrnfi6fl{oiciruari'erHuruiirurnsvil?.rrrdvdr:uiavrrrj4rray5
a"t a dqmtnluttUnilt:U ( MIC, pelmL)

dlt9r?0tJ1.l
B.cereus B.subtilis S.aureus

UltJl.lSYu?.1 190 780

efl: I > 150 > 150 > 150

efl:3 4.68 9.37 37.50

d't1 4 18.75 z.J+ 75.00

dl: 5 18.75 9.37 18.75

Vancomycin 0.58 0.58 I.l7
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fi n u1u #l u',0 re il ?'r 6rlrtfi fl I : : I u.l I u to 11{

lu r r : ar: irrn r : il : u n o u fi'r cr: fl ri r q or ?r a o il til a ?

fi 1 n fl rd a .r fi'u ri r fi 16'fi n r : : r u { r u 6 r a r rJ16''i r

dt:160 Cowagarcinone A [5] dl:2 noo

1,3,6 -trihydroxy-7-methoxy-2,5-bis (3-methyl-2-butenyl)

xanthone [3] dl: 3 6o Cowanin [:] al: + n^o

Cowaxanthone[3] ttas d1: 5 6oCowanol[3]
.i

ttdfl{O{nly,lYl I

tnaorfrdr: I3 4 ttae s ltno'auuqru
dlu,du B.cereus B.subtilis uns s.aureus dririrar: z

il I 11 er d o u ru4o r o r n il?il t nr a r : fi lri rfi fl { vI o ) ln u

rrJiuutfiuilfi'il vancomycin uu'j1 d1: 1

(cowagarcinone a) dn rrrLr{ru{u t so pglmr'lrittaor't
1-ljioeY

qvrGf,lf,.rrfiofr frnur dt: 3 (Cowanln) fllf,.rrfio

B.cereus Ltty B.subt;lis 1dlu:16'uniou{rl6
d':urir MIC 4.68 LLav g.37 pglmL qrrldt6'u

vv

ttav 6u8r r6o s. aureus 1d1u: sd'urJru nnt.l

dr€Jrir I\arC 37.50 pglmL d1i 4 (Cowaxanthone)
. J i rny" q 4 y
uiluir.f 0 B.subtilis l9t tu:gfiu9r 9rxunl MIC

tt

2.34 pglmL rtavfluf,.rrfio B.cereus [t6lu S.aureus

16'1u:v6'urJrunnrr 6'rari1 Mtc 18.75 uns
!9

75.00 pglnL srrrucir6'u ttavdt: 5 (Cowanol) fllf,.rrfio
vv

B.subtilis drurir Mlc 9.37 us./mI- ttnvfrlf,ltfio
u9/q

B.cereus [tAv S.aureus [9] tU:vOUlJlUnAl{ n?Un]
Artt

MIC 18.75 pslmL 6.rrJ:vfinfinrvllunr:frl8srfio

B.cereus 1J0.1 d1:U:qil! 3-5 lfi Hadofl n A0 {fl U.llil

ii'tit o I Promgool [s] uns il : v fr ilfi nryrlu n r: frl fr'rrfio

s. au r e u s I o.l d I : il ? 4 n u^" : - s 1ri'H a a o sr n #o.r fi u

:1s.ilu4fi'U1o.l Na Pattalung [3] ttav Promgool [8]
t

o rnil: s frm finrvllu nr: f,u ff{ nr: tGulflcIo.t

ttu n fi t:' tl ttn : il \xfl B. c ereus B. subtili s [[0 & S. aureus
d t 'o -J

0 v nt u'l1d?u dfl9t 1'l ulu u'l u1{ rys il ?.1d1u 1:0 ulj u.t

d'tt I cl1' 2

enl 4

i,
R 1?'r1l I il'r : lJ : s fl OuusulVr U fi vr ulurjl u'l{ ue il ?': (dl :

d'r: 5

1,d1l 2, dlr 3, d]: 4 ua3 d]: 5)



qrr^d'rurrrnfi 6uro{dr:il:ynourrryulnu
rliryrsr^ rn umo': rlas fl fliy

43 ? 1: d1: tJ fi 1 ?Vl UrA U14 nU il
ill1 l4 qililll I iln:tfDJ - uflU]Ult 2554
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