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fl1'H'lfl~1 f'I flf.J.fl1'\"16l.Je),:j LL 'llfl'Vl L ~lJ'Vl::: LG'l: LL VIG'l-:J6l.Je)-:J?ITrne:Jfl']'V15'V17-:J6ll'J.fl1'Y'lbbG'l:::e.J,Hil,m\J'flL"1'nJel1'V11'a 

1vicJ~1b'W'Ufl11f1vlLLcJflLL'llflviL1cJ1~ 210 ?11cl'W'Ufi'-il1fl'We:J-:Jt11 52 ~18~1-:J \11flVll]Lfl7::: e:J.?i-im '.ij-:JVl1vl 
' 'U 

e:J1~cle:J~'11'U1'U'Lle:Jcl~?lvl1'U wv.:iil1r1<amL~.:!~L'Vl~el.:i RAB56 A-8 Petrosia sp. '11'1..!'J'U 1.1 x 10
5 

1ri1G'l'LI~e:J 
'U ' 

nfl.l LLG'l:::mn~~vi v,Jei.:iil1~i1~,l1(,11m,iEJ1 Spongia sp. "yellow" RAB56 A-19 '11'1..!'J'U 4.58 x 10
7 

1r11G'l'LI~eJ 

nfl.l L~mb 'llflviL1cJV1:::LG'l '11'U1'U 21 o ?11c1-w'U~ mv\'1m1L '1"11:::Lic1-:iLvle:iV1v1?1e:i'llqV1B1 'Ufl11~'ll8-:iLL'llflviL1c1 

'Vlvl?le:J'll1vic115 Disc diffusion Agar Assay Lb'Uflvib1cJffi-U'VlvJ?leJ'll1~LLfl LL'llflviL1c1nfl.l'U'Jflfie:i Bacillus 

subtilis, Staphylococcus aureus, LL'llflviL1c1n-rlJG'l'llfie:i Vibrio alginolyticus, um: Escherichia coli 

'l"l'l.l11 :w-wmJ1:w 38 ?11c1-wu~ ~:wqV1B1'Lifl71~11mtmL'llflviL1c1~V1v1r.'le.J'll LLG'l:::1~v\'1m1?1nviLL'llflviL1c1~ 

e)1~cJe)~fl'U'WeJ-:Jtl1~:we.Je.Jflll'VlB~b.n1'l"l'11'U'J'U \v ?11cl'W'Ufi 1~LLf1r.'11cl'W'Ufi WNAl56 -1 \11fl'We:J-:Jt11vie:i~b'V11 '1 vi 'I 'I 

(Cladocroce sp. "grey") r.'11lJ11t1fJ'llt-:im1L\1~~6l.le.J-:JLb'llflviL1cJfl,rlJ'll'Jfl Staphylococcus aureus 1~ l;'{'J'U 

r.'11cl'W'U5 RAB56 A-28 \11fl'We.J-:Jt11~l11-:i (Petrosia hoeksemai) ?17lJ71t1fJ'Ut-:im1L\l~ru6l.le.J-:JLL'llflviL1c1n-rl.l 
S V 

G'l'll~'Vlvl?le.J'll f. coli 



d 
'U'Vl'VI 1 

0 
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m1~in~1'1J'Vl'IJ1'Vl~ rw.n1-w'lJeMlil'1:ii'V'I /bb ur1vi b1cl'Vlt b'1~'1'1ri'ru1,1t11t'IJ'Ub 11"lu1 'U'Vltb'11 um1e.i~\>l ' 
a11b:W\>11'1Jt11'1~ 11iinmm tlui1-u't1m11~ cl 1 vtl1~'1'1ri'fl) 1 'W'Ulil~U'U(Fa u lkner, 2000) '11 nm1fi'u r1111~cl 

vt'11cl 1 1r11-:im1fl'U'V'IU?t11t1t1 n9V1iV11-:i:ii1.n1'V'lvt1t1a11'lhnt1u br1i1~'ll1au h b ~:w~1u1u:w1 n:ff m~t1cl 1 

(Barsby et al., 2001; Chelossi et al., 2004.; Hardt et al., 2000) 1~mhu1vtqjr111:wauhlilt~-:tb1.J'U~ 

fl111~ cllil;'U'Vl1vJ-:tlil1f1\>lt fltl'U~'U'IJ~b 1U!"ll1cl~-:i bb'1t'Vlt b'1~ f) bb 'Uflvi b1cl'Vlt b'1?11:w11t1e.J~\>l?l11 EJ'IJJ-:im1 
' ., 

blil~qJ'lJeMbb'Uflvib1mb'1t/vt~t1?111V'IJEJ-:ifl11'1-:ibm::;'lJt1-:tb'V'l1m antifouling(Holmstrom and Kjelleberg, 

1999; De Rosa et al., 2000; Egan et al., 2000; Dechsakulwaatana et al, 2002) "li-:i Wilkinson 

( 1978) J-:ia11 bfli'.ibbm:/vt1tl'V11-:J fl1cl.fl1'V'l.fl1cl h1~ t1-:i'11~ b~ t.116Ut1-:i fl'U:w1'1:ii1.fl1'V'l'lJ€l-:i '1;'U'Vl11vmn~-:i 40 
' 

% (Vacelet, 1975; Wilkinson, 1978 a;b; Berthold, et al., 1982) 

lil1flfl11~1il~'U'Vl1EJ~tl1~clt1cii1:wnu U1-:i-w1nt1cit1ci1-:tb?l~:wnu( Benevolent interaction) 
' " " 

'lJWt~ 'IJ1-:J'V'l1fltl1'1€ltjt1ci1-:i~t1i1'Un'U(Antagonistic interaction) ?11'UBflvt'11cl1 'W'Jflt1tjt1ci1-:iaa1t1li 

L~cl1it1-:i nu m1~1il;'W'Vl1vu1-:it1 ci1-:ia1m1t1af 1-:ia11~i1um1b lil~ru"llt1-:ilil;'U'Vl1V'V'l1n~u 6111ii lilt 1-ff , " , I 

e.J~v1JlU!'1~bf1~'11flfl11bb\>lfl'llt1-:iL61l'1~~mmbi1'1'1vtfo1-iflum11t1~:ii1\>l (Gauthier and Flatau 1976) 

'U fl)Vf 1 '11rl fl)'ll tl-:l'U f) bflii e.J \,l Jl Ul'1611:W"ll1 '11 fl'Vl tb'1~1li tl1 '1 'Ufiilli11ii Mi tl'U~:1..11 W'lJ t1-:i b:W\>11 

ut11'1~'11 fl'1\>11'Vlt bm "llu t1-:i'11 ~lilt\>lt1uaum1,1t1m1~w.iu1V11-:i L.fl'1-Um1:w m1Lnu b~cl1'11fl511:w-u1~ 

~b vtije:J'Ulilt?l1'U'Vl1-:Jfl'IJ fl11v'Uf fl~f111:Wvt'11 flvt"1cl'Vl1-:i~1.fl1'V'l 1 'U 11;1 fl'Ulillil'U'U fl11 b 'V'11::; Li cl-:!~ v-:t'11t'J-:ir1-:i 
" ' ' 

tl1~clt1tji1:Wfl'U~e:l-:t'11 b ~tle.J~\>l?l11~i19V1i'Vl1-:i L.fl«'ll zj-:i?l1:W11t1'Vl~ bb 'Vl'Ubb vt~-:i 1 vt:W11i1 bb'1::;?11m1t11fl~1 

'IJ1::;-u1m'llmi'fo-:i1!11 'Wu11:w-u1~1 i11'1 BnJ-:i1 u0mr1\>lr111:wn11vtu1V11.:1 ,~uu1m m11.1.,Je:i.:1 u11 u 
' 

b 'Vlfl 1 'U 1'1v:ii1m'V'l(Nanobiotechnology) li]::;?11:w11t1"1l1 cl 1 i'Vl11'1J~,:j DNA b U'U!,l'J1'1Xacl'1ri'fl) 1 um1 
., 

61-:Jbfl11::;~'V]1-:t:ii1m-w ?l1:W1W'U1?11'U'lJe)-:JtJ'Uii!uci1cl?I DNA 'lJe)-:J Escherichia coli vt~vbb'UflviL~cl 
" 

~'U 111ii bb'1::!?t{ 1-:i bL ur1vi L~cl~a1:w11t1af 1-:ia11e:ie:in9V1iV11-:i~1hm'V'I ~,n!u~-:iiir111:w~1 L tlue:i ci1-:i~-:i~ 

'1::!vle)-:J Pi fl~1LLl;1::;f)'UV!1 f)l;I Lf)'lJe)-:J~;'U'Vl~m 'U fl11?1~1-:i ?l11e)e) n9'Vl'fi:ii1.n1'V'l'lJ e:i-:i~e:i-:i1!1 bbl;l::!'U11 'U~ fl111fll;l'U 

U-:i DNA ~e:i1'1J (Faulkner, et al.,2000) 
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l.J'4~cJ?l1:!J1'af.lvi'<i):::'U1'U'a1n!) m1rudm 1 itl1::: 1mitl ?111tlfl:ii1'U:::vi~~'UV11clt:-l~~t'U 1 'W·ih:ivib~l.J 

VlcJW\fl1';i b '<il1UJ'<il :::iitl1::: 1cJ6lltJ b i"l'a1:::vut-:i n1'a?1{1-:i 1m~m'I-U'U1W\ 1 Vlill'\J1-:J6ll'Uvl 1 'UL eiimn~ ~-:i"lh cJ1'n~1 
, " 'I u 

i"l"'-:i-:i1m111'Uwd-:iH 'UeJn'<il1n-dl110tl11l.lnu'<iJ~'UV11cJ~'U1'W?tm1:::LL1vi~al.lvi~mLLn-:iLLEi-:imV111 ?111via{1-:i "' , 
t'Ud'<iJ:::-d1 cJ rrut-:iVl~eJ'Vl1~1cJ'1~'UV11cJvi0ci10ui1-:iu1-:i61l'Uvl~N 1vi 'lh::: 1cJ6ll'U"UeJ-:JcJ1'U n:ii1'U:::vlvi~m tl"'-:Jl.J1 

, "' ':,.J 

:u1 n?111 bl.l 1u e:i 1~'Vlvi :u 'UV11 ciu 1-:i"lli'l vit:-i ~:fi'Wi1'U :u :::ii m m1 Lb i cJ 1Vl~m U'U eJ'U 11 tJ eJl.l'U~cJ'LI e:ium n . , 
?l1'abl.l~1u01"''Vlb V1'11-d'iitl1::: 1cJ61l'UL 'Wvi1'U~1-:i 'll.l1n:1-J1cJ'~-:i~1m~tl1.nri u11.n ri bb"':::~~?l1V1m1l.l 

1wimui"l1:::0ci1-:i~-:ivi1-:ivi1'Un1'abb i"lV1£JeJ1'11 i1'n~1 hri&ivibttl Vl~eJ1'n~1 b';if\~'U b "li'U Lvhi1'n~1 b'Jrll.J:::b ~-:i 

Vl~eJ L-ifl'U-:J1'U1~cJbi"l'a1tii~~~-:Jbn'UffJ1~'1::: L -ifl 'U11-:Jfl1cJ (l.J1~'U, 2540) 1 'Wn1'at:-J~~U1'Ufl:ii1'U:::vi:u::: 

'U1l.J11mvii1'W '<il1b'U'U~eJ-:Ji1r1ru?ll.JllilVl"'1cJ'1.h:::m1 b"li'U hir111ii~~ hl~n~:::ntJ'Ub'U'a&i'UL'U~{l.J hiv\'11vi 
• 

vin~1'U 'Vl11vinum'afl'UVl1~1cJ1LVll]'l r'r-:ii'1fl11l.J'<il1bU'U tJti1-:ihn~1l.Jfl1';jt:-J~~mtlfl:ii1'U::::u1n~~'UV11cJi'1 

"IJ0~ fltl 1. ?l1l.J1'af.l'U,r'\J'U'a-:J?l1cJ'W'U6'1~'UV11cJvfl m 'Ufl1'at:-l~~ L 'V!?l1l.J1'af.lb ~l.J'U'a:::~Vl5fl1i"lfl1'at:-J~~ L~ 2. 
• • • 

?l1l.J1'af.l'\.J-rutl1-:i?1.n1 bb 1vl~e)l.J 1 'Ufl1'ab'11UJ"Utl-:1'1~'U'Vl~£J 3. ?l1:!J1'af.ltl1'utl1-:i bb"' :::mu f\l.J?lfl11t 1 'Un1'at:-J~~ 'I u , , , 

?l1'a"Utl-:1'1~'UV11£J b'U'U~'U (l.J1~'U, 2540) • 
'<il1 nr111l.lu1?1'U 1 :uV11-:i Lriii Lb"' ::::ii1.nT1"1-u0-:i?111'\ll~ cJ.niJe:i tl1-:iihTt1~1r1ru :uil'UVl~ cJVl::: b~~b thJ-vi , \J CV Cj 

f11~Vl1-:111 '1 t'Vl1Vl'U 1-vi b 'U'U t:-1~~?l1'a~'U11 tl '1 fl1 'a'W ~'U 1 cJ 1~il r'l n cJ fl1i"l'VI~ e) bfl 0-.:iil tl i 1V1-ru m 'a1 cJV11..:J "' "' 

~'UL~'W1 'U"l11-:J'Vll"11<a<a~~ 1960 Lv1mLt1n?l1<atl<a:::nm.Jlv1lJ r111l.J?t'U 1:umnilm<ar'r~bbcJn m<a~1bb't.mbb~:::m<a 

'Vl1 L 'Vl?l1'a'\.J~?lVlii1wru?l1<a:ii1 bfli'1~iJtJ<a~ 1cJ"lltfa~::: L -Utl'a~ 1cJ"ll'U:U1n?l1'a b Vl"1'1'W 1 m~tl..:J6'11?l~fl1i"l"Utl..:J 
• 

l.l'W~tl bb~~ m<a'W~'U1 ~-.:i b~l.l~'U m<aP1 n~1-u0-:it:-1~ \91.fl ru"v'1:u1 nu<a<al.l"ll1M b Vici 1ffi~lJ-:i L 'U'W 1 tl~~ n~ru:::'Vl1-:Jbrii'1 
• • 

"UeJ..:J?l1'a'11n?l1Vl11cJVl:::bmb~:::~~1 macroscopic ~~imlJilm:::~n?l'UVl"'..:J b'Vh:i1vivh-:i1n~n11 3,700 

t:-J~~.flt1.!6Vlfi'a'al.J"ll1m Vll.J L~,r'\.J fl1'a bbcJn'fleJ n:u1 n n~l.lb VI~ 1'i1(,A.s. Ni nawe. 
l IJ' d d V d V ~. -=- QJ 

http://vvww.pharmaasia.com/artide/marine-natural-products; b-U1f.l..:Jbl.Jff'J'UV1 30 n'WcJ1cJ'U 2554) fl1'a1'1cJ 

bb~:::'W~'U1?l1'a~1cJ1'11 n~-:iii:iii~ 1 'UVlt b~ 1wicJ bui"l1:::tfa-:iJ1bb~t'1~'U'Vl1£JVl~b~zj-.:ii'.j bb 'W11 'Ul.J b ~l.J:fi'UL 'U'UG'l1vl'\.J 
• 

.J 
(fl1i"l'Vl 1) 
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Red algae 

5% 

Sponges 
31% 

1% 

Coelenterates 
24% 

I 
// 

6% 

Mollusks 
6% 

Tunicates 
6% 

fl1'Vi~ 1 m1m~'11f.J'lJel-:l~ai;inru'1511lJ'll1&ivi'l~'11n~-:ii1~th,11 'U'Vl~Lai;J1lJO~lJ 1 V'11;1l.l!Ji1-:i 1 ~-:i 1 'U 1 V'li;i'l.l 

V'la-:iJ1't'itJ{am1~ 31 1V'li;i'l.l~iLa'UL'Vlma\;l{af.la~ 24 1a-:ia-:imncil.l'1a'U'Vl~v{af.la~ 17 LLa~i1LL'U1 L'Ul.1~'1~ • • 
'Vitll.11n;1'UL~af.l'l (t1-rut11-:i,nn Blunt et al., 2003,2005) 

!Jiam Xin-Qing Zhao (2011) 1~11f.J-:11'ULLa~iLFl11~~'1-:11'1mrf'l'ULLa~fllnf.lfl1'Vi'lJel-:1'1a'U'Vl~V • 
'Vl~La~~-:i 1 V1qfl 'Um1ioo.i'U1~1 m'11n~-:ii1,ii(;l 1 'U'Vl~La vi11 ~Lii\11n11i~f.l LLa~ LL'11-:iV11~1 m 1 mJ 'l '11n'Vl~La 

..I -fl ' .., ..I • 'I "• I L ' 'VIL u'ULL'Vla-:l'lJel-:1'111(;11f.J1'V1'1~'U1lJ1 ~'11 u1~ f.J'1l'U'V11-:I 

Metabolites Source Activity Clinical status 

Soblidotin(TZT1027) Synthetic derivative of dolastatin 10 Anticanceer Phase Ill 

Peptide Isolated from marine cyanobacterium Symploca sp. 

VP642 

Plinabulin Synthetic analog of halimide isolated from the Anticanceer Phase II 
marine fungus Aspergillus sp. CNC-139 

Bryostatin 1 Identified from bryozoan and also marine symbiotic Anticanceer Phase I 
bacteria Condidotus Endobulugo sertulo Anti-Alzheimer 

Marizomib(salinosporamide A, Marine actinobacteria Solinisporo ornicolo Anticanceer Phase I 

NPl-0052): Beta-lactone-gamma lactam 

Compound 4 (curacin A synthetic Curacin A was isolated from the marine Anticanceer Preclinical 

derivative cyanobacterium Lygbya majuscula 

'11 n m1fi''U F111~-:ilii1 L iJ'U vi a-:ii1 m1 Pi mntJ'VltJ1'Vl'lJ a-:i LL tJf-1vi L~ f.l~~ a i;i '111tl ~,i1'U~~ LLV n 1~'11 n 

~,:iij,ii i;,vfujij m~ (,) n'1'U'Vli;1-:I 1 'U'Vl La LL a ~Fl rutl1~ LEJ'll'U'V11-:I m1 LL 'Vi'Vl ~"llel.:1'111~\Ji avi 1'U'1a'U'V11 ~~~a\Jl L\11 fJ 
'II • • 

LL tJFlviL1f.l~el1fllf.Jel~ t1tJV'la-:itl1\JlaeJ\11'1'ULL tJFlviL1f.J'llti\11~'U ci ~el1fllf.Jelf.J L 'U'Vl~LaL ~el 1m 'Uf111iw.J'U1tJfotJ1-:i ,, I " 1 

vi1Ltl'Um-l'n-rn L 1F11 'Ui'Ua-:i!Jia 1 tl 
" 
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n1';if'in'111'11';ie)e) ntiviBvn~;1flTV'l LLl;l:::e.l~~.flru"flL'1~l.le.11Vt1';i 1 'U'lh:::L Vli'lL Vll:JcJ~iiatjum1mnJ~vi 

'1.h::: L Vli'lL vi cl L tlmL Vt" ~V11'rl cl 1 mvi1 ~Vl :::Lffvi avil.l?tl.l U';itlfa'1 :::uni~ 1:J61l11 \911~61l1 ~'rlcJ 1t11iivl'1::: L i1m , 'U 

v'h m';if'i m111~ cJ 1 'UTU LL uuvh~., '1~LLii'11'1:::L~l.liiw1.bmnu~u~Pi mn 1 uL~mdmJu\.:iLL\91'11ne.1'1 n1';iPim~n 
" I " 

L-da~(;)'tJ6lJeJ~ Kijjoa et al. (2002, 2007) Lb'1:::"1!&\1';i';itUbLl;l:::r1ru:::(2541)'rl'I.J11'Yla~tl161l'Uvtb~cJ1fl'tJvidiu1'tJ 

1.h:::L Vli'lL Vlcl?tm'W~L~cl1fl'WLL\91 bb~ n\911~-d1~b 1"1 Ii]:;: 1 ~?11Tth:::n e)'I.Jbbl;l::: bb Ufl'Vi L~l:J~LL~ n\911~fl'tJ vr~tr'Ulii~r11';i 

~lil:::?tu'I.J'1'4't.!m1f'in'l'!11~cl~1'Ue.l~~.nru"f1u11l.l61l1&i'11nvi::: Ll;l 1 LL1;1:::•1h cJ n'Uf'i ffl'}11~clVtmtJ 1 

Vtt.h cJ~1'UL yjm?t~l.l?tf 1~r111ii b "Ill.ILL ~~Pi' ncJfl1V'l 1 't.! n11 Lb 67J~-u't.!6lleJ ~1.h::: b Vli'lbb'1:::'1~L?l~l.l 1 ~'1.h:::b Vli'lL vm 1~~~V'l1 

~ma~1't.!~1't.!e.1~?11Vtm1iimLL1;1:::e.1~~.nru6f'!Lflffi~mn~mL1;1:::L~1~~~'W'Vl'W\9leJn1';ii~u1'1.h:::LV1i'lb'tJffu1r1~ , 

fi1a1Aty (keywords) "lJe),:j bfl1.:lfl1'a1:5't1 

e.1~~.nru6f'lu11l.161l1~ (natural Products) vla~tl1(sponges) ?l1';ieJeJnqVlBV11~;1.fl1V'l (bioactive 
' ' 

metabolites) lill;l;'rl/lil~'UV11tlvimPi'cJmJ bLUflvib11:JvimPi'1:Ja~(associated bacteria) bLUflviL11:l 
II 'I '\J 'U 

vi:::L1;1(marine bacteria) (]VlBcYut~ ~~'tJVl~tl (antimicrobial) (]Vl'B(;11'tJl.l:::L~~ ( anti-cancer) 

(JV1B(;) 1'tJ e.l'4l,j '1~?11::: (anti-oxidants) ?111/ mtllj;1 'tJ:::( antibiotics) ~.n ru"f1 b?l ~l.l e.11Vt11( food 

supplements) 

activity) lil1nbb'I.JflviL1cJ~e.11PltJeJtjj1iinu vlmtl1vi:::Ll;l 
' ' ., 

2 b~af'in'l'f1(]Vl6Vl1~~hfl1'rl (bioactive metabolites) ?111cJ'I.JcJ~L61!mfii:::L~~ '!l'Llvt\911~1 

lvi1:J?111?1flvtbLUr1vib1uvimPi'1:Ja~n-uvla~J1u1~'!l'Llvi~wuu~L1ru'!l1cl~~vi:::b1;1 
'U 

3 
d 4 4 d d dc11 t::! ..::ii 

L YI e.1 i'1 n'\'!1 t:l~ fl11l.l'Vtl;l1 nVtl;l 1 l:J6ll e)~ bb 'I.J flVl b 1 cJ Vil.I (]Vl6Vl1~'!l1 .fl 1'Yi 

4 b ~aci1tJviavir111iin 'U n11Pim11~~~.n ru6f'lu11l.l61l1&i1il1nvi::: Ll;l 
'U 

O Q,, .ci,,Q.I d .:::=I I d V V I 

- 1il1nm1vi1m't.!m111iltJ1:::1:J:::vi 1 vim't.ll.11 'YiUt:1~i'lntJm'Yin11'Yi~'t.!1f1rur11r111i1VtmnVtm1:Jvi1~ 

;1fl1V'l 6llel~Vl::: bl;\ 1 VltJ ~1'tJ11ij ud~~iililvili~'Vll.111:J 1 'Un1111ij tJ b ~a~111iJVt1?111eJeJnflVJBV11~;1fl1'Yilil1 n'111?1 nvi , , 01 

Vtmu lvicJmPi'tJ m:::u1'UV11~ bfliJLb1;1:::;1 br1ii L 'U::: bb ur1vi b~tJ~mPi'rrn tj nuvla~J1 L 't.!Ji'1'U\,\1~ 1 b "ll'U qviB~1'tJ 

ii:::L~~ (anti-cancer) nviB(;11'UeJ'tJl.ll;l~611::: (anti-oxidant) nviB(;11'Ulil~'UV11tl (antimicrobial) 't.!eJnlil1n-d ul 1 '\J ol 'I 

rr~i~'t.!11 'UJi'1'Ue.l~~.fl ru6f'I b61~l.lel1'Vl1'a~611l.111t:ltl1l.111 "ti'lh::: LtJ'll'ULJi' ~e) mvi 16lllJ'U ;11 ~fl1~ t:l Lvttl 1 'U1:::t1::: , 
2 illil:::ll~b 'U'U n11bfl'I.J~1 e)~1~vl e.1~'11'1.J~ b 1tU'!l1tl ~~Vl::: bl;\ eJ111 Vltl~ el't.!'11~ f11el'I.Jfll;ll.lyf 'U~'U1 b 1tU'll1tl~~ , , 
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'Vltbl;leJ u~nwi-:ivr1v1 um~~u11irn'll bil;l:: 1.ht'<i11'1Jf1~-U'Ufi v11bilum1bnu~1aci1-:rv-lei-:itl1 tb::inw 20 

., • 1 :;'1d - 50 \9l1elc.J1-:! 'Uu'VI 1-3 

- '11'U1'U'llel-:!b:a'mL'Ufl'ViL~tlfl11?111'<iltAvlLLfln\~'1.htit1W 200 - 400 ?l1fl~'Ufi'Vh11in1m'Ulfl1-:Jmi5iv 
• 

- vl1L'U'Un1';i\9l11'<il'V!1')'Vli'Vl1-:i~b.n1-w tl~ 1-3 
., 

0 ,=,,, ~Q.I CV V CV 1,1 -=,. CV tf ,=,,, 

- vl1b'\.J'Un111'<ill:Jbbl;lt'W\.W'U1?l11\9l1c.J1\91-:J~'U bb'i;lttll;l\9l.f1W'flel1'V!11b?l1l.l 

- ~1iti'.JB1i ti bbl;lt~\.W'U1?l11t,11 c.J1~'\.J1?l'U 1 '<ilf1'U bfl~el"ll1t11i tl'llel-:!~'U~rl11l.l b 'U'Ub~ ~'Vl1-:!~1'U 
'IJ 

., .,. 
'U1\9l n';i1l.l'Vl1-:! bfll.l 

- ci1EJ'VleJ~eJ-:J\-1fl11l.l{ bbfl m.b t1-:i1'U1'~bLl;lt.f11fl beJn-U'U~?l'U 1 '<il~1'U m1 nneJ'IJ1l.lbbl;lt~l.ll.l'U11-u1m1 
" "' • I 

n1';i'\111'U qJV!TW b~~bbl;l t1'VI ti 1'U'W'Ufi 

. 
Q O AG.I 

f;l1'U'Vl'Vl1fi1~'J'1l:J 

~eJ-:i'\.Jfim1n11 ?lt11'\J'U1'Vll'J1m?t\9l{'Vl1-:J'Vltbi;'1 l.l'V!11'Vll'J1~t.1~1'W1 

"a::ma 1~1'Vl1n1";i1:ijtl bb~::bbe-J'\.Jn1";i~1 b 'U'\.J-:11'\.J\>l~elvl bfil";i•:in1";i1~1:.1 (l ~1::u.ff '\.J\,lel'UeJci1-:i1;1::bat.1~) 
• 

- 1::t.1::b1mv\'1m11ic.1 b'U'Ub1l;l1 3 tJ b~l.l \91'/;l1fll.J 2555 fi-:i f1'Ul'J1t.l'\.J 2558 
• 
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,::t ""' 'Vlq~~ n'ael'Ubb'U1fl11tlfl~ 

d 
'U'Vl'VI 2 

1i11nm1?1 m.n brim ~161 -d;s.:i b 'U'U~'Vli5Pn?l~{'llm m1 bbcJn bb'1:::t111fl'U'V'fu?1111.h:::m:ru L 'Vl:W~'lh:::?!'U 

fl11ll611b ~lil'lleN 1 'U1bbf11lle.J~ ~Jlruerl bbi;1:::~.:i bb 1viieJll 1 'U'\11::: b'11il1f) m1?1 mnvit!1m~ fl11fl'U'V'l'Uf111llill~'U5 
'\J 

1:::V111.:JbflblleleJL~L'Vl1Ylflbb'Ufl'Vlb~cJ (chemoautotrophic bacteria ) bb'1:::i~1m:iJi1m:::~ni'UVlir.:i 

(Cavanaugh et al., 1981; Felbeck et al, 1981; 1983; Southward et al., 1981) fl11fl'U'V'l'Uffi~t 

'U1~fl11lJ611flf;U'l]e).:Jbb'Ufl'Vlb~!:Jt,)e)?i11eJ1Vl11, fl11bb'V'l1 m:::'11!:J bbG'l:::fl11e.J~~'l]e),:j~.:Ji1;1~ (host '\J ., 

organisms) bbGi:::i.:ifllJ'lleJ.:JlJ'U (Canvanaugh et al., 1983) 1~,111 '\J~m1?in'l;-1~'\lli'iP11?1~{'lleJ.:Jfl11bb!:Jf1 

bm:::n1119'U'V'l'U ?111'\J1::: n eJ'U 1 V1:w~u1:::?1'Ur111lJa1 b ~lil'll a.:i 1 u1bbmlle.i~~.n ru"Yii511ll"t!1~ t1 n~(,),J'U1m~ 
'\J '\J 

lil~'U'Vl~cJ~el1Pl !:Jat] fl'U~.:iiJ;i~ bbGi::: ~,:i bb 1vii€lll L 'U'Vl::: bG'l b~eJ?i f1'1;-1?1111'Vl !:J1'll€l.:J'W€l.:Jt! 1 b ~ll b~ll'V'l'U11 
• '\J 

fl1!:JL'U'U1:::neJ'U~1mb'Ufl'Vlb~cJVl'11cJ"tl'WV1b'U'U'U~lJ1ru~.:i 40 % 'll€l.:J~.:iii;1~~~111il'V'l'U (Vacelet, 1975; 

Wilkinson, 1978 a;b) 

'U'Vl'U1'Vl'lleJ.:Jlil~'Vl1ffi 'U'Vl:::b'1 L 'Ub~eJ.:J'lltl-:Je.J~~.nru"Yilil1f1i511ll"tl1&i1!'UeJ'Uvilil~.:i bb~1 Rosenfeld bbGi::: • 
ZoBell ( 194 7 ) b'U'U~fl'U'Vl'Ub 'U'Ufl?.:i bb 1n--.i1 bb 'Ufl'Vlb~!:Jlil1f)~.:Jbb1VlieJll 1 'U'Vl:::b'1?11ll11(le.J~~?111'\Jfi;1'U::: 

;.:iiiti'VltV'U~.:Jbb 'Ufl'Vlb1!:J~'U Bacillus bb'1::: Micrococcus lil1rn!'W 1~iiii'ni'VlcJ1P11?1~{~nV1mcJvl1'W 1~ 

?l'L!'U?l'W'WPl n cJfl1'V'l'lleJ.:Jbb'\ll6l.:Jvi~.:i 1 Vlill'lleJ.:Jt111e.i~~ bllm'UeJ 11;1 ~lil1n ~.:i bb 1viieJll 1 'W'Vl::: b'1 bbGi::: 1~nmm 'U'U . ., 

fl11bb?l1.:JVl1e.JGi'U1:::1cJ"t!'Ll~'11flqJ~.:i ( Anderson et al., 1974. Baarn, et al., 1966. Buck et al., 

1962; Burkholder et al., 1963, 1966; Krassilnikova, 1961; Skerman et al., 1980) ~.:Jbb'Ufl'Vlb~!:J 

b V1~1'tlt1n~V1e)!:JL 'W?I f)i;l(,11.:J 61 bbi;1::: bb?IVl.:Je.Ji;j \,)e)(;11'UJ.:ibb 'U fl'Vlb~!:J n1'll'U1 f1 bbi;1 :::bb 'U fl'Vlb~!:J nfllG'l'U (Gauthier, 
" " " I 

1966) 

Oka mi ( 1986) 11,1-s10.:i1'Ui:i.:JR'l1lJ?l1lJT'Hl'UeJ•m UflviL~EJn~iiinn 1'Wm-se,i~\,l?l11ul):ihmm'G'l~?111 

aminoglycoside 'll'U\;lh'llJ L~EJffl1 lstamycin 'iil1n~G'l'liYi actinomycete zj,:iLLEJn1vi''i11nLflG'l'U'Vl::LG'l1'U Sagami Bay 

,.h~LVlf'l~~'U 'UeJmnnilv.:i-s10.:i1tJi:i.:i Polysaccharide 6lleJ.:i marine jlavobacterium zj.:iLLEJn 1v1'il1nmV1~1t1V1:iLi:l 

um,1.:ie,i,wieJ!i11'U Sarcoma-180 solid tumor virus (s-180) ~'ltl 

n11?in'l;-11~ cJ~e-l1'Wll1tJ .:i 1~~1 ~b ~'W11'U1.:i?111aa nt1'Vli'Vl1.:i;1.n1'V'I~ LLcJ n 1~'11 n~~i't:iJi1m:::~ rnfo 
V1i1.:i1'W'Vl:::bm-d'WV'lmt11, coelentrates, gorgonians, i.J:::nTf.:iaeJ'UbLGi:::bb~.:i, ?11Vl~1cJ, VlelcJ, Vl~eJ 

V V 

protochordates ll1'-il1ff'iJ~'U'Vl~8 symbiotic b"U'Wl.b'Ufl'Vlb~tl' b;e:J11, ?11Vl~1tl~b;cJ1bbf1ll'l11b~'W, 
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dinoflagellates Vl~eJ haptophytes 
' ., 

n'.ilm1:WV\1-:lbfl~6111'Vll:J1B'U 61 iqJqJ1~eJ"1.11tJi;1'NVlU16/.leJ-:J dictyotacean ?17Vl118 (Spatoglossum 

schmittii) bb?lvi-:i 1 v1\ i1t1ti-:im1:wb 'U'U'W'ef spatol melanoma fl'U:W¾'efl:J LLG,~b•IH;'l~ astrocytomat 1t1 

1\9ll'Uu11:w Stypopodium L'U'U'W11~i1~ntJi11'Wf111e.J~\911~tJ zonale Stypopodium '.il:::th1nn.ffm~e:i 

~tJ t-:ir111:wL~tJVlltJ'11m 61lG1G'1:W:::b ~-:i ~-:i11'U'.il~t1'Vl1tJ1 t1'Vl:::bG'l L 'U'U\>11bb vt'U"l.leJ-:J bb vici-:ivt1'·vm1 m~~1ri'rubbG1::: h11~ ' ., 

Hf 1;11vi-r'U6'111e:JeJ rnyv1B'Vl1-:i~h .fl1'W 1 Vl~(A.S. Nin awe. http://wvvw.pharmaasia.com/article/marine-natural-

products; L.-[1i1-:idhrr'Uvi 30 fl'Ul:J1tl'll 2554) 

ue:imnnd 611~111ru ( Dechsakulwatana, 1994 ) 1~Pln'ei1bWmbtJflvib18 '<il1tl1'Uffh 200 
' 

6'11tl'1'U~ '.il1mbVlci-:i~h-:i 61 b6l1'U '.il7ntJ~m1'-:i tJ:::m1'-:ie:im.J 'V'le:i-:itl1bbG1~ tl1'Vl:::bG1 b'Utl~tl '.il1mm::: lshigaki 

tJ1:::b'Vll"lt1ltlt1 bbG1~bf11:::bb?l:W6'111 1t1e:i111 'Vltl 'U1:W1'Vl~?leJ'U 'WtJbb 'Uflvib1tl 56 ?118'1'U6 bb?lvt-:iem 1 tlf111EJ'U8-:i 
., ' ' 

bb'Uflvib1t1 Vibrio parahaemolyticus LLGl:::/Vl~eJ Staphylococcus aureus t1eJn'oil1nilEi-:i'W'U17vJ~:w6lrn-:i 
., ., 

LbtJflvib1mvici1i1 '<il1'U1'U 10 ?11t1-vr'U~ bbGl::: supernatant "l.lm 12 ?11t1-vr'U~ ?11m1'1EJtJEJ-:im1G1-:Jbf11:::'1m-:i 

\>11e:ieJ'U"lJe)-:Jb'W~tlsi~'U ( rock barnacle) ~n~1t1 bbtJflVMt1'Vl:::bG1ilci1'U1Vlru '1n'<il1bb'Un6llU~eltlb'U?lnG'I Vibrio , 

bbGl::: Alteromonas 

1~m~m ~11 d br1~e:i"ll1t1m111ilti"l.le:i-:1?1mut11'Vl1:J11"11?1\911'Vl1-:i'Vl~bG1 1~bb?l~-:Je.JG11 ~\~'Ui'i-:i~nwn'W 

"1Je)-:Jf111?1{1-:i'U1 \91 m1:W'Vl1-:J bfliie.J~\9l.f1ru"Vl:::11:W6111~'lJe)-:JVJ1''Wt11 m:ii'J.fl1'W 1~t1 bU'W1:::e:ici1-:i~-:i 'V'le:i-:itl1 bbG'I::: 

bbtmviL1t1V1:::rn1'Ue:i111'Vlti m'Vib"li'U Kijjoa bbG1:::1-1ru::: (2007) 1~11t1-:i1t1i1-:i~nt1.n1-w"l.lm?111tJ1:::ne:iu~ 

?1n~"iJ1n'V'le:i-:itlT'il1ffeJ111 'Vlmb?1~-:itJ1:::~'Vl5.fl1'W 1 'Wm1ir'UcY-:i b"IJG'IG'1:W:::b ~-:i 1\91~ bbG'l:::L~m ~11 d 

Watanadilok., R. bbG'l:::flru:::( 2007) fl'U'WtJ'V'le:i-:itl1 2 6ll'W~vibn'U"il1ml11h1mb?l~-:Jt')'VlB1'Uf111~tJ8-:ibte:i11 

bbG'l:::~fo.J'Vl18~t!1~~b6l1'Wn'U 'WeJn"iJ1nd Rungprom bbG'l:::flru::: (2008) 1~11tl-:11'Wt1-:Jf111fl'U'W'U6'1111"1Jr1~n 

btJtJ1~~ 'lfU~1Vl~~?ln~1~'11mbtJflvib1t1'Vl:::bG1 Pseudoalteromonas sp. ~i"l~LWn'.il1n'V'lmtl1 

Holisarca ectoFibrosa ~bfltJ"iJ1ne:i111 'Vlm "lj'U fl'U 'WeJn"iJ1ndr1ru:::mlilt1i;i'-:ibi1t111m1~iim1a'UtJ?l'W'W1 VI 'l' 'IJ ' 

' ' ' q 4 t I di! .di .:::i..cu v 1 .:::i..cv 1 1 .di 

:Wf1111"1 n'ef1eltl1-:l\9l el b 'W el~ b 'Wel f1111"il ti bbG1:::'W\9ll'W1\9le) tJ el~f1111'.il ti el81-:i\9l el b 'W el-:! 

m1Pln'ef1?111e:ie:i n9'VlBV11-:1:S1.n1-w bbG'l:::e.J~\91.n ru"Vi b?1~:wmV1111 'WtJ1:::b 'Vll"11 'Vl ti ir~iie:itj'We:it1mnJ-:ivi 

tJ1::: b 'Vll"11 'Vl ti b 'U'W bb VIG'l-:J'Vl -r-w tl1 m'Vl1-:J'Vl::: bG'lvi e) ~:W?l:W'U'a cl bbG'I :::'U n1-:5' tl"ll11 1~'ll1 &i-w ti 1 t11:wvi"il::: b .-rr1m 
' 'IJ 

'V!1m1fi n'ef11~ t11 'W1tJ bb 'U'U 1-:i 61 i'i-:i bb~11"il::: b~:wiiml1 t1-:i1'U~'U~~ n'ef11 'UL~e:i-:id e:ici'I.J1-:i Lb~"il1mm m1Pl n'ef1 
" I " 

b-de:i-:i~'U"lJeJ-l Kijjoa et al. (2002) bbG'l~"1!~111rubbG'l:::r1ru:::(2541, 2550)'W'U17'V'lmtl1'1lu~b~cJ1n'U~bn'U1'W 

tJ1::: b 'Vll"11 'Vlt1?1m'W~ b~tl'J n'Ubb~ bb\91 n~1~6l11-:! b 1G'l1 "iJ::: 1 Vl6'111tJ1::: n e:JtJbbG'I::: bb tJflvib1tl'v1bb\9l n~1-lfl'W ~-:i,!'Ui;i'-:im1 

vi"il:::a'UtJr;'f'W'Llm1Pl n'ef11~ t1 ~1'We.J~~.n ru"Viu11:W'll1~'.il1 n'Vl::: bGl 1 vf m n~-:i.ff 'W bbG1:::"li1 ti n'WP1 n'ef111ij t1vimt11 
' 

Vl'U18-l1'Wb vle:ib?1~:wa{1-:im1:wb -U:w n tl.fl1'W 1 'W f111bb ~-l'V'U'lJe:J~tJ1:::L 'Vll"lbrn:::ci~b?l~:W 1 vf tb:::b 'Vll"11 'VltJ 1~~~'W1 

~'WbeJ-l 1 'Ll~1'We:J~?l1Vln1';i:W l:J1 bbGl:::e.J~ ~.nru"Vibflfi\91:wl n-fi'LlbbGl::: b ~1t-i-fi'W'Vl'W~ e)f111-vr\9ll'Ll1'U1:::b Vll"11 'Ue:J'W1fl~ 
' 
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,QQ./dd II 
be1naa1';i-31'U11i!E.J'VlbnE.J1"lleJ-3 

~-:Jbb~U r1.f'l. 1960 ~-:iiHi1!?1'11n-v1:m11~nmm U'Ubb 'V!~-:J'IJeJ-:J?ITre:ian')VIBvn-:i~bm'l"I bbr;l~t:-J~\91.flru4i 

Vl1-:JbI1i;i"!lfl'fal.J (Burkholder, 1963 ; 1968 ; Crescitelli and Geisman, 1962 ; Halstead, 1967 ; 

1968 ; Hashimoto, 1979 ; Lane, 1968 ; Nigrelli, 1960 ; Nigrelli et al., 1967 ; Russell, 1957 ; 

Sheuer, 1964 ; Welsh, 1964) 

m1fi'uV11~1cn 1 'Vll.JL~bn~nTm ~-:i-il'U?l-:imn 1~mo'l"l1~J-:icn~a~1'U11-r1;1 bbr;l~~a~11.Jl.J~L~-:i b U'U 
" 

?f1';j~fl'U t-:im1L '1~tlJ L~'U l!?l'IJe)-:J L6/1l;l~zj,:i')VIB'1~~ flb~e)flLQ'l"l1~mli'V11 e)'U\?l';i1 cJ~-:iiHii!?l t!'I.J~1 cJ ~1cJ11 'Vlll'U1-:J 

~1 L V1~1ffi~'11flt:-J~ \?\.fl ru4iu11l.l"!l1~ b 'IJ1'V!l.!1cJ 1 'U"th-:i'Vlmvvim11't'l'~ehu:1.J1 f1eJ ~-:ii1,1i!?l'11flVI~ Lr;l m~ 

L "l1'U vla-:itl1 fll;l'U-:l'Vl1 'tfo m-r-:i 'U'U bbl,lt!'Um'Ufl1~ cJVl1-:J brli1 bbl;l~ bI11;16!l fl';j';jl.J'IJe)-:J(:.J~(?\.fl UJ6Vl6';i';il.J"!l1~1~'1X'Um 

1~r111l.J?l'U1'11,leJvleJ-:itl1 

b ~a-:i'11nvla-:itl11~nm vm b U'U bL 'Vli;'!-:J~d-:i 1 'Vlaj'IJa-:i fl11A'U'l"l'U t:-J~ \?\.fl ru4ibl.J!?l1'UeJ 1m1 m~ b "l1'U m1 
., 

fl'Ufl-:l'J~'I.JVl1~ (Amade et al., 1987 ; Amade et al., 1982 ; Nair & Simidu, 1987 ; Mccaffery & 

Endean, 1985 ; Ravi et al. 1974 ; Thompson et al., 1985), ?1111,leJ~\1'1.Jl.J~b~-:J (Weinheimer 7 

Karns, 1974), ?l1';ieJl;lml;leJcJ~~eJ~1'1.J~~bi1cJ prianosin A (Kobayashi et al., 1987), ?11W . .hJ1!?1~1'Vlli : 

keramamide B-D (Kobayashi et al., 1991) ?1111ue:itl6/1l;l-b'lh.J1\?1~1'Vlli : keramamide-F (ltagaki et 

al., 1992) ?1111611L!?l'Vlel"6rl-b611?1AbVlfff~'I.JeJcJ~: metachromines D-H (Kobayashi et al., 1992) ?1111'1"1~ 

bb611flr111l;l~1'Vlll : theonezolide A (Kobayashi et al., 1993) 

1-u~1 Lm~Pi~ bbl;l~riru~ ( 1994) 1~Pin't'l-1'V'l'U11 40% im-:ivla-:itl1 73 ~1eiv1-:i'11mhtbV1f'l1viv 

Lb?l ~,:J(:.Jl;l f11';jfl'lJ t-:im1 bb ,J,:i b 6/jl;l~'IJe)-:J 1 bll'I.JVlt br;l~t:-Ji;1l.J bb~1 (:.Jl;l fl1';jfi fl't'l-1 fl1';j~ al¾1'1.JJ-:i b tm1 bbl;lt bb 'Urlvi L1cJ 

fi'l"l'U11vleJ-:Jtl1'V!l;l1cJ"!l'U~i1'lJ1~~VlfiI11'1"1~-:Jfl~11 

'I.JeJfl'11fl,d'bbeJflvivlbl.J!?l1'UeJ 1l;l\?i'V!mcJ"!l'U~ ?11:1.J11~mvn 1~'11nvla-:itl1b"li'I.Jt1'U m~L"l1'1.J ?1111611L!?1VleJ 

6/lrl : kabiramide B bbl;lt C, ?111u~,i1'1.Jtbb611 mvia{Yl'I.JeJcJ~ : 6 z Neomanoalide, ?111u~,i1'1.Jt~bV1eJ{-w 

'UelcJ~ : Kalihinol X, ?11w1m~bV1eJYl'I.J'1.JeJcJ~A'Uel'I.J 

'11flfl1';jfifl't'l-1'1Jel-:J Nair bbl;lt Simi du (1987) 'l"l'U11bb'UrlviL1cJ~bbtJfl 1Ji''11f1~1mJ1-:itl1V1tbG'l \?ltflel'I.J 
' d ' Q.I ,dd I d, t 

bb'l"ll;l-:Jfl(?\e)'I.J'l"l"!l bb'1~bb'\l'll;l-:)fl(?le)'I.JM11 Vlbfl'U'11flel11Suruga, Sagami bbG'lt Tokyo i.htb'Vlf'ltlJ~'I.J 11:1.J'Vl-:J 

U~f11,r-:JBEJ'I.Jbbi;1~vlEJ-:itl1~bf1'U'11fl"!l1cJ~-:J'U'a~bVlf'l1~'Vl1'1.J -.S1'1.J1'1.J"a1l.JJ-:ii'I.J 726 ?11cJ~'I.Jl5 1'1.J-.S1'1.J1'1.J,d' • 
37 ?11cJ~'I.J~ bL?1~-:ie-ir;in1"afiut-:ibb'Urlvib1cJdu Vibrio parohaemolyticus ( ATCCl 7802 ) 'V!~el 

Staphylococcus aureus ( P 209 ) briEJ 1l1Mtl~e-l11.Jm Shigemori bbr;l~riru~ ( 1992) 1~eJfi'U1cJ~-:i 

cJVl5f'l1?l\91{~1;1{1-:ifl11fl'I.J'l"l'U?l11 Tetracyclic Alkaloid, Alteramide A '11flbb'Uflvib~tl Alteromonas • 
sp.~el1PltlEJ~fl'UvlEJ-:iJ1 (Halichondria okadai) '11m!'I.J1'1.Jll ri.f'l. 1992 Imamura bbl;l~rlru~ (1993) 

A'U'l"l'U?l1"a'Uij"ll1'U~~~m'1 urauchimycins A,B '11fl Streptomyces sp. zj-:Jbbtlfl 1~1il1flvla-:iJ1 
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djahiMtJviehum Shi-semori bb'1tflrut ( 1992) 1v\'ai5u1cli:i.:i~V151"17'1\91{v1i;,·h~rn';iA'UYlUa1';i 

Tetracyclic Alkaloid, Alteramide A '-i17mb'UflviL1cl Alteromonas sp. vi01~cl0tjn'U'v~m.J1 

(Halichondria okadai) li11nifu1utl fl.I"!. 1992 Imamura bb'1tflrut (1993) 'W'U'17<;i'\.Ji)ihutv1~011 

urauchimycins A, B '-i11f1 Streptomyces sp. zj.:Jbtclf1L~'17f1'V'lem1wii'Lln'U 

u0nlil1ndi1';i1cl.:i1un1<;iPin1s1e,.i~t,1Ji'ru6f15';j';j:i.J"IJ7~'17nvitb'1 a1';i00nqvitvrnihm'W-ffi~li11n 

bb 'UflviL1clv181PlclmJnuvl0.:i'l11t,1,:i bb'1v1'1 L 1b 'U\911';i1.:Jv1 1 
" 

I <di d I Cit.Cit. QJ 1 Cit. ' Q..I IJ' IO Q./ CV 

bb 'V!.:J flel bf11tfl';if1 '1. -Um .. p, Vl~bf11~'1:I.Ji;1'U, Vl~bf11t61';i'UVl';i '1. 'W'1'11 bb'1t'Vl'U1Vl1vlbb:I.J';i1'W.:i '1'1'V!1vl 

';itcJ'eN 'W'U11 '11:I.J1';itlbbcl mb 'Uflvi b1clvini;r n1srut6" ruti7'U1Vlcl1"U0'1 bfl b'1'Llv1bb\91f1\911'1 fl'U 1 u-w0.:iJ1 bb\91'1t"lli1vi "" 
1~';j"J:i.J 468 '17cl'W'Ll5 bb'UflviL1clv11~r.'11u1w;ub'U'Ubb'UflviL1mLmlJ'1'U:1.J1nn11 95 b'IJB{b~'Ll~ bb'1tbb'Uflvib1cl , u 

bbmiiu1n 'U';it&-J1ru 5 L'IJB1b~'Ll~ zj.:ibrim111n7<;i\91';i1'1'1B'Ut")VlB1um';i\910~7'Llb(0 Staphylococcus 

aureus ATCC 25923, Escherichia coli ATCC 25922, Vibrio anguillarum ORI bb'1t Bacillus 

subtilis ATCC 6633 'W'Ub(0vii1fl17:i.J'17l.11';itl1'Llf11';i\910~7'Llb(e:i t,1.:im=h1 20 '17cl~'Ll5 fivibtl'Ll 4.3% bb\91 , 
L:W'W'U17i1bb 'Uflvib1clVltb'1'17cl~'Uiflv1bb'11?1.:iqvit1'Llf11';i\91e:J~l1'Ll'~.:J h Candida albicans bb'1t Pennicillium 

d O Cl.I I I ' I 3 X .da1 
crys ogen Um b:1.J 'e:JV11f11';jlJ1i;1nl?li;11 ';j'e) cl 1 .:JVI cl 1'UV1'1 '11 f1'11'U"U e).:J b 61!'1 i;1 bbi;1 t '11'U"U e).:J 81Vl1';i bi;1 cJ.:i b "1l 'e)Vl:I.J 

fl11:i.J'11l.11';itl'1tmcl1mu.ffu"Ue:J'1 ethyl acetate bbi;1~i;1~i;11cl1~i'Ll"ll0.:Jtl7 'W'U11 r.'11'U"Ue:J'1i;11';ii;1!11?l"U'e:J.:Jb61!'1~ 

1uiu"Ue:i.:i.J1 bb'1t'17<;i'1f1vl"lle:J.:JG11'Ll61Je:J.:J'e:J1'V!7';ibicl.:ib(e:i 1uiu ethyl acetate 61Je:J.:Jb(e:imcl~'Ll~ IMS 7-1, 

IMS 11-2, bb'1v1.:iqvitlt1m';i1'Lln7';i\91'e:J~1'Ub(e:i 5. aureus ATCC 25923 G11'Ll'11cli'Ll~ IMS 24-1, IMS 
"" ,!1 ' ., 1 tld d d 0 25-2, bb'1t IMS 34-1 l.lt")Vl5 'Llf11';i\91'e:J\911'U 8. subtilis ATCC 6633 bb'1t 1/. anguillarum vll?l 'MblJ'e:J'Ll1 

'17<;i'1flvl"lle:J'1'118~'U5 IMS 24-1, IMS 25-2, bb'1t IMS 34-1 l.11'Vl1f11<;ibbtlmbvl<;ifli'Ll~18 Silica Column 
' 

Chromatography 'V!~e:J Thin Layer Chromatography bb'1t HPLC li11nifu;s.:i'l111'1Jibfl';i7ti~1mfl~e:J.:J 
<di I .::Jq .:( d 4 

GC-MS bbG'lt NMR Spectrometer (Varian 200 'V!';ie:J 500 MHz 'W'U11'11';iVllJt")Vl5Vl1'1"1l1.f11'Wfle:J Cyclo-

tyr- Val, Pentabromopseudiline bbG'lt lsatin \911itl;l7~'U 

De Rosa bb'1tflrut(2003) 1~';i78'17'Llbb'UflviL18VltbG'lv1mPltJB~n'Uvle:i.:iJ1 b'U'Llbb'Vl~'161Je:J'1161lfl~m,J'IJ 
" 

1\91~ bv18L~r11?lbbtlnbb'UflviL18 2 "1l'Ul?l'-i17nvle:i.:i.J11rcinia variabillis '17ff071 Naples 'U';itbVl\"18\911~ 
d ., 

'Vl1f11';ii;1f1(?1 Fatty acid bbG'lt cyclic dipeptide '-i11f1bb'Uflvib1clVlb'W1~b~8'1 

f11';j~f1'1s7?17';i'U!]ihutlil7 mb 'UflviL1tivi~~'J';j';iru bbG'ltflrut (2541, 2550) 1~Pin1s11 ii, 'UG11'Ll61Je:J.:J 

G11';ie.J~\91.11ru6f15'j';i&-J"ll1~vi b 'U'Ll 1 'Ll rnfo61Je:i.:ie,.i~t,1Ji' ru6f1fi';j';j&-J"1J1~1viti 1 -umt'U1'Ll n7';iVl7.:i Lfli11~ A'Ll'W'U a1';i'1'1ri'ru 
' u 

'11fl bb 'Uflvi b18Vlt bG'lv1mPI 8 'e) tj nu vle:i.:itl1'V!G'l18"1li11?1vii1qvitV11.:i:1h.n1'W 1 'U n1';icJ'U t.:i~~'UV11 ~~'U qVlt1 'Un7';i 

~7'Ub61!G'l~:I.Jtb~'11~VIG'l18"1l'Ul?l bbG'ltcJ-:ti1~ntl.fl1'W1 'Un7';ii;1~1'16'11';i~(';i-:tfl1\91tl;1.fl1'W) b'll'U 6'11';i Violacein(~ 
' 

l-J1-:i) bbG'lt 6'171 Prodigiosin(~bbvl-:t) bb'1t'17f1f1111~8"tl'e:J'1 Thawornwiriyanun., et al. (2009) 1m~tl'W'U 

bb 'UflVh~t!Vlt bG'lvieJ1~e) nuvle:i-:iJ1vibn'lJ'11nri111 Vltl 6'11 tli'Ll~ Methylobacterium mesophilicum 

MAKB 08-4 ?1i1-:t';i.:Jfl1\91t1;1.fl7'W Astaxanthin b'U'U{Pl1Vli;rn1'Ll Carotenoids v1i1~bVl~eJ-:tiii~i1tJii1iL'U'U~ 
' 
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a1m'HlV'Ut~bb'Urlvib~cJ~tfo1 ~bnvi 1 ·rn 1 'l..lr1'Ubrn:::"\,11tl11~~~ Bacillus subtilis, Staphylococcus 

aureus, Pseudomonas aeruginosa, Micrococcus luteus, bbl;'l::: Vibrio anguilarum ~~·111~'1:::1vii1 

n1w1 \9ll;'l eNa nvi a11 bbl;'l::: m:::'U 1'1..1 m 1'Vl 191'1el'Ua11~1~vi cJ15'V11~~h br1i1r11'Ur1n'l..l 1tlfl'Un11Pin-111~tl1w.11 
'IJ 

~1cJ zj~bU'I.Jtn11i16fl11'1flvl~bb(,)ml1~fl'I..I b~el1m~a11nci111 'VllJ~bU'I.J 1 tl1~'1.J'l,'1~el1nl;'l lrl 1tl1~'1..1 bbi1 , 
'Vl\91'1el'Ufl11eleln')'VliV'U t~'l~'l..l'Vl~ffi\9lcJ 1 "ijbb 'Urlvib~cJlJ1\,l)l1'Ubbl;'l:::bb 'Urlvi b~cJ~vh 1 ~bflvl 11r1 e)'I.J"<iJ:::v'h 1 mvi 

iel11 "1 'VllJ'Vl~el a11tl n:S1'1..1:::"ll"U 1911 V1lJ~i1tl1:::~vii .n 1'Y'I a ~~'l..l'Vl;eli1ri rua11u~1 '1..1 n11elel n nvi i v'U t~ Lb(,) n~h~ 'U 6.J 'U , vi 

., ""' ' "<iJ1n'llellll;'l'Vlt:-11'1..1111 
'IJ 

zj~bi1Bb~1 'l d Rungprom bbl;'l:::riru::: (2008) 1vi'11m1'1..15~m1f1'U'Y'l'UG111 cyclic peptide "ll'Uvl 

1V1lJ"<iJ1mmr1vib~cJ'Vl:::bl;'l Pseudoalteromonas sp. ~~\9lbbcJn"<iJ1n'V'lel~tl1'1Jel~1vic.1 Halisarca 

ectofibrosa 

1r11~m1d"<il::: b tl'I..I m111ijc.J'1.h::: cJ n~V11a11~1m 1'VllJ1~a11,~1Y1'Ubbl;'l:::1l11tlm1iw.i'l..!1m{n"M111r1 , 
bbl;'l:::t:J~(,).flt\J6v1La111mV111~1~ 61 ~i1r11111b U'I..I 1~a~ b U'I..I m1ai1~11l;'lr11 b ~111 ~fl'U'Vl{'Y'lt11m:S1.n1'Y'l'11nvi:::bl;'l 

I 'IJ " 

~i1el cJL '1..1'\.h::: b 'Vlf'l 'Ueln"<il1 ndv~tfo 1 bfl\9lrl1111fl11Vl'U1'V11~1'VlcJ1fl111 miel~ m1Pi n"M1 t:J~(,).fl ru6v15111l"ll1~ 
'IJ 

vi1~vi:::bl;'lelci1~n11~"1.111~ 0m~~?i~La1111~i1m1~'1.Jr111~1m{n"M111r1 bbl;'l:::t:-i~(,).fltU6v1La111mV1111 V1lJ 'l 
el ci1~'11~1ij~ bbl;'l:::8~61!1 cJ~w.J'U1 brl;el6l11cJ r11111i111i1 el~el~'I.Jlj'I.W1 m11 'U fl11'Vlvl'1el'U 'J'Vlt'lJel~cJ1 bbl;'l::: 

t:J~(,).flt\J6v1'V11~b.fli;1'lJ1'VlcJ1 'l..leln"<il1nda11an191 a11u1avii bbi;'l:::"<iJ~'l..l'Vl~V~bbc.Jn 1~"<il1n 1r11~m1d"<il:::rin1l11'1.J , , 'IJ 

viviael'U'J'Vli~m "1m'111::: b t1vii1Y11'l..lama'U t1vii1Y11'l..lel'4lJ"aa1::: bbl;l:::t:J~(,).fl ru6v1 La111mV111 b 'U'l..!~'1..1 zj~m"<il 

1111 'IJ?lm1iw.i'l..l1~1t11{n"M111r1 b tlmb '1..11'V11~?1 m1bbfl'U ruV11~~1~ru~1'l..la'lJ.n1'Y'I bbl;'l:::?l~t:-il;'l~ela~r111a11~i1 
'U 'U QI QI 'I 

t1viivi1~:S1mTI~il1a'l..l 1 "<il b V1ci1d"<il :::~ n1l11 '1.Jviviael'U'V11~ b.fl a"ll1vim~1'l..l~"M1'Vl m b el b 'U'l..lbb '1..11'V11~ 1 '1..1 m1 

iw.1'1..11b tl'l..la11~1 m,~IYl'I..I bbl;'l:::t:-i~ (,).fl ru6v1 ba111mV1111 '1..11::: ti:::~ el 1 tl 
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m-a1-1J~ 1 a1-aeivnqV1ivn:i,hmV1~1~;i1mLu f'lvi L7£i'!lil twh:i .,~ R' LLan 1~ ;i1nwei-:itl1 t ,mvi~.:i ~h.:i., 

'!l'U~/ntj11"1.lei.:iuuf'lviL7V ()'Vl5'Vl1./l;i1mV1 a1-a'l.l-a::nvu LL'Vl~.:i~'Vl\J eJ1.:iB.:i 

'!l'U~'!lv.:iwv.:i'l11 u,mu 

Bacteria 

Pseudoolteromanas sp. antimicrobial Cyclic peptide Harisacar ectojibrosa Gulf of Thailand Rungprom et al, in pres 

Micrococcus sp. diketopiperazines Tedania ignis Bermudian Stierle, 1988 

benzothiazoles 

Vibrio sp. brominated diphenyl Oysidea sp. Eastern Samoa Elyakok, 1991 

Alteromonas sp. cytotoxic macrocyclic lactam alteramide A Halikondria okadai Kanagawa Bay Japan Shigemori, 1992 

Pseudomonas sp. C50-corotenoid,okada-xanthin Halikondria okadai Suruga Bay Japan Miki 1994 

Vibrio sp. antimicrobial 7, 7-bis (3-indoly) p-cresol Hyattella sp. Oclarit 1994 

Pseudomonas aen,1ginosa antimicrobial diketopiperazines lsodictya setifera Jayatilake, 1996 

Pseudomonas/ antimicrobial - Sponges Nair & Simidu, 1987 

Alteromonas 

Purple-pigment, antimicrobial o-aminophenol Adocia sp. Nichinan-Ooshima Island, Oslarit, 1994 
Gram negative bacteria Japan 
Alcaligenies sp. antimicrobial Cyclo-tyr-val Clathria sp. Similan Island, Thailand Chutiwan, 1998 

Pseudoalteromonas antimicrobial Pentabromopseudilin Rhabderemiaforceppula Surin Island, Thailand Chutiwan, 1998 
luteaviolacea 
Flavobacterium antibacterial lH-lndole-2, 3-dione Niphates sp. Surin Island, Thailand Chutiwan, 1998 

Pseudomonas spp. antibacterial Hytios erecta Krok Island, Similan Thailanc Chutiwan, 1998 

Pseudoalteromonas antibacterial, (Tedania) meandrica Rhin Island, Thailand Dechsakulwatana, et al. 2001 
luteaviolacea anticancer 
Unidentify antibacterial, Dragmacidon australis Samet Island, Thailand Dechsakulwatana, et al. 2001 

anticancer 
Unidentify antibacterial, Oceanapia Rad Island, Thailand Dechsakulwatana, et al. 2001 

anticancer amboinensis 
unidentifv antibacterial.anticancer Raspailia sp.new Chan~ Island, Thailand Dechsakulwatana et al. 200l 
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tl-a::Tu'Yftlvif'l1fl1T'1::1~i'tJ L°li'U nTm.JmLVr:i11.J111?111 '<il~~'Vlfi'\J\911 iG'li LLG'l~v1tl1c.1.:i11.J~tl1ernm11~c.JltJ 

1i'lh~Lc.1"!ltl 

1. v'h 1 vf'Vl11'Ut1.:J'lleJJ.JG'l:mn'W'lleN L.fl~"ll1'Vlc.11LLG'l~fl'VlB'Vl1.:i•1h.n1Vl(bioactive metabolites) '<il1n 
'IJ "' ·1 

LL 'Uf1VJL~£J~m;f mm1'W~mJ11 mh~L'Vll"l1 'V1£J zj,:i,111 'lJcim1'Ww.i'U11?11m.n61"llm1l.l \9leJ 1 'lJ 
'IJ 'IJ 

= "'' '<i!G'l'U'Vl1£J • 
3. vi'11 vfi1-1i'eJJ.JG'l LLG'l~?11m1~ri1£J'VleJ\9lf111J.J{L~£J1 m11 i'lJ1~ L£J"llti'<il1 ne-i~ \91.fl ru4iu11l.l"!l1&i~i1eJ£J 1 'U 

'IJ 'IJ 'IJ 

vfm~mu+um~c.11.J 'W~\91-unf'imn m'<il11tl ,!n1~mLG'l~LmoJ\P11m~?1'Uh 
'IJ 

4. 11?1-if eJ~G'lv1~8-rr'U\P18'Um11~£J611wr'I.Ji111 u1 m 'Um1?1a'U1"!l1Lr1i1 ~hLr1i1 lilG'l-811'Vlcn L.fl61"ll1'Vlcn 

LLG'l~L'Vlfl L'U LG'l~"ij'Jfl1'\'l ';j~~'I.Je)flJ.Jf'imn 
• 

5. 11?1 LL 'U'J'Vl'Vl1.:J?l11~.:J(?)'U?l11'lJ~"/j'J'U~ 'lleJ~ff\ll~eJ6ff 'U\91eJ'U n111~ £1611'\'1,r'IJ,111 'lJt m 'Un111~ £Jl,)eJ£JeJ~ 

1 'W1~~'1.J?1.:J:fi'ULLG'l~'Ww.J'U11 'lJcinT:itl11 'lJ1 i'lJ1~ L£J"ll'UL 'UL;.:J'l'l1ru"!ltl\9leJ 1 u 
'U 'IJ 
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d 
'U'Vl'VI 3 

~1b tJ'lJfl1';jbf1'U ~1el81•rV~el.:Jt11b ~e) bbcl n bb 'U flvib1cJ'<iJ1n'l"l e1.:it11 '<il1n'U1b 1ru\?11.:J 61 ~rn.Jvi f11'Vl'U~ 1 'U 

1m.:im';iiicJvi 1 ~.:in1Y-1vi 1 ~e1 

bf1'U~1el81.:J'l"lmt111'1Jfl1';i1icJtl~ 1- 3 L~clfl1';i~1t11bb'U'U SCUBA DIVING '<il1n'U~b1ru 

61l1cJ~.:i'Vl:mi ei111 'VlcJL 'lJ';j~'lJ'UiJrnwh.:i 61 bb'lJ1'lh~m-r.:i 'Vl1~'Vl';i1cJ 'Vl1~~'\J 'Vl1~ba'lJ bb'1~bb 'Vl~.:JV1~1'Vl~ba 

LiJb"lJ!,J 'U1b1rui.:iwr~ '\Jfl';jf"115';i';i~';i1'1l 'lh~'<il1'Ufi1-u'lJ5 ~';i1'l-J!j{51'U bbl;1~ ~~'W';i ~1b\J'\Jfl1';ibrl'U~1el81.:J 

'l"le1.:it11 th~~1ru 30 - 50 ~1e181.:1 L iJtlvi 1-3 

- '<il1'lJ1'lJ"lJe).:Jbtelbb'Uflvib1cJfl1~11'<il~f\~bbcJn1~'lh~~1UJ 200 - 300 ?11cJi'lJ6vi'l11~11m'lJLfl';i,:Jfl1';i1icJ 
' 

~1el81.:!'l"lv.:it11m~bb\,ll;1~~T'il~bb'U.:JelelnbU'lJ 3 ?11'\J~e) 

- ?11'\Jvi 1 bn'U-rmn H~1cJ1fi'Vl1.:J,11i'VlcJ1b~e) 1m 'Ufl1';i'-il1bb'lJn61ltJ~"llel.:i'l"lel.:Jtl1(Lfl';j,:jfl1';j1icJ vi 1 

- ?11'\Jvi 2 'l111 't.Jvl1fl1';if\~bbclnbb'Uflvib1cJ'<il1n'l"lei.:iJ1 b~el?lf1~?11';i'<iJ1nbb'Uflvib1cJ 

- ?11'\J~ 3 bf1'Ubb'1ibb~.:JbYiv?ln~?l1';i'<il1n\•11el81.:!'l"lel.:!'11(~1btJ'lJ.:!1'lJL'lJLfl';i,:Jfl1';i1icJ 2) 

?11'\Jvi 1 bn'U-rn'l-J1 H~1cl15'Vl1.:J,11ivim1-ul 'Ufl1';i'-il1bb'\Jn'1l'U~"llel.:!'V'lel.:it11 dfl';j,:Jfl1';i1icJvl 1) 

fl1';iG11';i1'<il bb'1~ bn'U ~1e181.:1 'Vl1 fl1';j~1';i1'<il bb'1~bn'U~1e181.:i'l"le1.:itl1V1~ b'1'<il 1 nv1'U~'Vl1 m';ifim.i1 L~cJ 

fl1';i~1tl1?1~bn'U~1el81.:Jbb'U'U SCUBA L'Ub1mnm.:11'\J 'U'lJvinm'W1~t11 'U'lJ'Vinie1~'1?1t11'lJ~ r111~~n 11,1tl 
' 'IJ , 

'<i11bb'\Jn61lti~ L 'U~el.:J'U~'lfelfl1';i\,Jel 1 'U 

fi11'Uvi 2 ·1hl,.M1m':if\WlbbcJnbb'lJflvib°im11nvJe1.:i.J1b~m1nwi~1':ifil1mb\Jfl\1b°icJ 

1) ~1b'W'Lln1':if\WtbbVnbbfi1tb'W1tb~cJ.:ibb'lJflvib°ivfil1n-we1.:iJ1bbfi1tbbVn1~u~q'Vl'ii 1wiv1'6~.:id 

fl1';ibf1'U~1 e) 81-:J'l"lei.:iJ1'<i1~ bn'U L~cl'U n~1.J1 bb 'U'U Scuba Diving '1.:11 'U bf1'U~1e) 81.:i'l"lei.:iJ1 L~cJ~~ 

?!1'U"llel.:!'V'lel.:Jt11 bf1'U Li:l~.:ivitJ~?ltJ'Vl'Wfm.J&i~bbt:-i'U'IJ'lJvin-ueJ\j'1 

1.1 (ll~b -dm~e1'1"le1.:itl1b Yla-B'.:it11V1'Un 1 m~'LJ';j~:lJ1UJ 5-10 n-r~ b1,i1"'1.:i'l"lm'll1b ~an1i~~.:Jb~8'U'lJ 

~1ml1V1tba~'IJ•nP1,nrnta b6!1'\J 1,1:ma'\Jaan 
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1.3 ~v1ci1-wviLth..11.hvi't~'<\11flflT'a'U~ 1 ij"~~l,\';j vi1m1L~tl'<\11.:l\,1Tel~1.:l'<\11!ln1'aU~1 m~rl11l.J 
" 

b-Ul.J"U'U 10-
1
,10-

2
, 10-

3 
bbm: 10-

4
1-u'l11'Vl~b"'V1~1LtiimLi1 ~tl'<\11m!-ut11mLn~mtiia 1~cJvi1L611'Ub~tl1fl'U"Utl 

1.4 ~~ci1-wviL1h..1'l11vtl~'<\11flfl1';ib~tl'<\11.:I 0.1 ij"~~l,\';j 'Vlcl~"1.:l'U'U'<\11'Utl1V11'ablcJ.:ibtiieJ bb~'Jbf)~c) 
" 

1.5 'Ul.JLtii0HviaruV1.fliJ'IX0.:i-u1-w'l.h~mru 5 - 7 1-u l-\11'<\l~e-m . " " 
1.6 tl''U:51-u1-u 1ri 1"i1v1L'<\11qJ~'U 1-uLL~"~'<\11'ULYl1~LlcJ.:i LLrK1r11-u1rufi1L'U'U 1ri fai1~0nfl.J ( CFU/g) 

1. 7 b~e)f) 1ri 1"i1v1iii;i' mm.J~'Vl1.:161 U!;i11...!1'Vltl1bbl-l f)~1.:lfl'U 1 'Wbb~"~'<\11'Ub Yl1~ b tiit16lltl.:I LL~"~\,l'Je)~1.:I ... 

1.8 ,111ri 1"'W~L~eJf1l.J1vi11 iX'U1~viB (Purify) 1~m zjcJ L:St1'<\11f11ri1"i1i1-u".:i'<\11'Uel1Vl11LicJ.:iLtiia 1Vlli 

'Ul.JLtiiavlaruV1.fliJ'!Xm 2 - 3 1'U Lij01~L:ffa'U1~'VlB Ln'U'fo'li1b'U'U stock 1-wVl"eJ~tl1Vl1'abicJ.:iL:ff0 Zobell . " . 
medium 'V1tlfu1.h.:i~l-l'a'V1i}j\..10.3 L tla{b~ti~ b ~el 1m'U~f1'1.i1~1'at:-J~l-\Jlru6Vl5'a'al.J"!J1&\~01 tl . " . 

~OJ a.Ida. J_ 
2) nTan'U'an'\.i1a1avfLI5U'al;l'Vl5 

• • 
vi1m1 bfl'U ~11:J'W'U15LL 'U'U ~.:Jfl11'ab ~t1f f1'1.i1~.fl1Yl~~';j6l)e),:J b61!~~ .rn cl b 'Vlrl'UrlU'a1f'l'<\11 m :ff a 

• 
2.1 'U1Lb'UriviL~cJ'U1~'VlBv1LLl:lf11~'U~~'VlBbb~1 mvi1m'abYl1~LlcJ.:i11...1 Zobell broth vieiruVl.fliJ'IXa.:i 

't 't 'I '\J 

b'U'Ub1'11 11'U 

2.2 1.J1 b tiimb 'U rivi b~cJv11m tl~'Ub VI~ 1:J.:ivtr111l.J b ~TU'a~l.J1ru 
., 

8,000 ';jeJ'lJ/'U1vi '<\11f1'Wtivi1fl1'arK1.:i 

b61!~'1 ~11:J'l11'Vl~b~ LL~1~mV1~1:J.:i0nr1?.:i L 'Vl'l11~1.:iL61!mH1.:i 

2.3 b&il.Jtl1V11'abi1:J.:ib:ff t11 Vl:ilrii.:iVl'd.:i anr1i.:iVl'd.:iL&il.Jf1~b61leJ'ael~ bbrK1tl11 tl bb 611bb ~.:iviaruVl.fliJ . " 

... 
3) n1'a~'a1~aauqVl5l'Un1'aO'UO~~~'UVl~a~1l-l'al1'U 

3.1 n1'abl-l~tl~ Standard test strains L~bbfl 

Gram positive bacteria Gram negitive bacteria 

Staphylococcus aureus ATCC25923 Vibrio alguilarum 

Bacillus subtilis ATCC6633 Escherichia coli ATCC25922 

3.1.1. Li1:J.:ib:ffm111:J'W'Wthn1w;i\i·-11...1 (Standard test strain) L'Uel1V11'al'U Tryptic Soy Agar . ... ' 

medium Vl~eJ Mueller Hinton medium 'Ul.Jbtiit1'V1t1ruV1.fliJ 35 eNf'11b61!m61lcJ~ 'U11...! 24 -a'1hi.:i ci1-u . " 
-w.:i1~1-ff tl1Vl1'a1'U Potato Dextose bbVl'U 

• 
3.1.2 vi1m'aci1mtii0 ~.:i1-wVl~eJ~tl1Vl11bV1m TSB (heavy inoculate) Ul.JL:ff0~ 

eJUJVl.fl" 35 e).:Jf'l1b61l~b;tl~ b'U'Ub'lm 24 -a'11m .fl1tl1'Wfl11b"IJ~11'Ubb'U1'a1U (100 1tl'U~eJ'W1vi) . " 
3.1.3 1~fl1fl1'a~~n~'Ubb~.:iv1r111l.J1:J11rl~'U 600 'U1b'Ubl.Jl-l'a (O.D. vi 600 nm) "!Jt1.:ib:ff0 

" 
Standard test strain 1~cJ"il~1ivi1m'aVl~~a.:idfoiifl1 0.0. tl1~l.J1ru 0.5 - 1.0 
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3.1.4. ~~blatFhnm 0.1 il'1~~(,11 'Vll:J~"~1'U Tryptic Soy Agar medium 'Vl~e'l Mueller 

Hinton medium plate bbi;i1bn~mla1iXm~'11cJvi'T-i11'Uel1'Vl11bitmla vhJ1 3 '11'U (trplicates) 

3.2 n11(,1111il?le'l'U']'VlB1'Um1\,le'J~1'Ublmb'Url'VM1:JvlnTVl'U~ (Screening of Antimicrobial 

activity assay) 

m1b(,111:Jl.Jb labb ur1vib1cJvl~~bbtJn 1~'11mfa~J1 (test strain) 

3.2.1. bicJ~bb'Uflvib1cJ'11n'vila~J1bb\,1'1~?11cJ~'U5 (test strain) 'U'Uel1'V1111'U ORI aoar slant , , ::, 

i.J:uvlrn.1.t'Vlflil 25 el~f'l1b615'1b6/lcJ?I 'U1'U 24 i1 b:IN , 'U ., 
3.2.2 vhm1t11l'Jb;e)i;'l~e)1'Vl11b'Vl'11 ORI broth (Heavy inoculate) vlihJ~l..11(,1) 5 il'1~~(,l'j 

vi~a 10-20 ~m i.J:uvimuvinil 25 a~f'l1b615'1b6/lcJ?I 'U1'U 24 i11:u~ n11:J1~mw11~11'Ubb'U111u (100 , 'U 

'je)'lJ~eJ'U1vi) 
d d d V 

3.2.3 1~1-hm1~~n~'Ubb?I~ 'Vlrl11:UcJ11r1'1'U 600 m1m:um (O.D. 'V1 600 nm) bb'1~'W1b~fo 
'U 

viih•h o.o. 1~vi11~ 0.6 - 1.0 :uTvhm1'\11~?1a'U\,1BhJ 

3.2.4. ,11 antibiotic assay disc (AA disc) vl·th1f'llil1mla 61J'U1~ 13 il'1~b:U\,11 11~'U'U 

petri dish vl,h1f'llil1m(a lil1m!'U~~b:ffmb'Urivib1cJvl~~bbcJnlil1n-vla~J1:u1 0.1 il'1~b:um :u1'VlcJ~'1~'U'U 

sterile AA disc ~~H6"nr1i bb~1,l11u11~'U'U'11'Uel1'Vl11bicJ~b:ff avli1L(a standard v1b(,11cJ:UHbb~1'1111 'l.l 
'U 

i.J:uHvlmuvmil 25 a~f'l1b615'1b61lcJ?I 'U1'U 20 - 24 i11:u~ bb'1~r11ur1:um1'Vl~'1a~1~cJ1i standard , 'U , 

antibiotic disc vli1 Oxytetracyclin 30 1:u1r11n-rmb'1~ Streptomycin 10 1:u1r11n-r11 ~a disc 

1~cJ'Vl1nTv1~?1a'UJ1 3 rif (triplicates) 

G'l1'U 10-20 ~(,11 i111'l.l~'Ub'Vl~cJ~bbcJn?l1'U61Je'l~b615'1,fo'1~J1bicJ~ i111'l.l?tfl~~1cl?f11'1~'11cl ethyl 

acetate, chloroform: methanol, ethanol bb~1'Vl1n11i;1~b'Vll'JbbiX~ b~e'llil~'W11'l.l'Vl~?le'l'U']'V1B'V11~~1mi"l 

~~'1~i;11cJ~l1cJ Dimethylsulfo oxide(DMSO) r111mi:u-li'U(,11:Uv1~a~n11 

3.2.5 'V11n11'J~t-J'1 '1'Vlm 'Un11£J'Ut~bb 'Uflvi b1cJ b~cJ n111~61J'U1~61Je'l~'U~b 1ruv1£J'U t~ (inhibition 

zone) 1~cJ6"~bn(,lt-Ji;'l'\lln 24, 48 bb'1~ 72 i11:u~ , 
G11V1fo bb ur1vi b1 cJlil 1 n'l"l a~J 1vli1 ']'V1B1 'Um 1 vu t~ bb u rivi b1 cJ vl n1V1'U '1~,11111'\11~?1 au?t 11 ?In~ 

b -da~~'U 1 tJ.fr'U(,leJ'U(,leJ 1 u 
., ., 

3.3 m-a(,l-a1lil1;1e1'Ui1Jl!1Ja'U~~n'Vlfi11Jn1-aa'Ua.:Jlil~1Jv1~v1111?1-a\i11J "I • 6S 

3.3.1 'V11n11b(,11!:J:Ub(a 5. aureus ATCC 25923, V anguillarum ORI i.b"1:::; 8. subtilis ATCC 

6633 '1~L1.JeJ1V111·lw Tryptic Soy Agar medium Vl~el Mueller Hinton medium 61i~16n111~eJfi'U1cJH 

bb~1L'IJ'Uel 3.11ui1ie:in11b\1111:J:U standard test strains 

3.3.2 Lil:J~bb'Uflvib11:J?l11:J-W1.J~vli1'l'VlBh1m1£J'Ut~bb'Uflvib~cJ'11nm1'Vl~?leJ'UbdeJ~\9l'U'U'IJ ORI agar 

slant i.J11vle:iruV1flil 25 eJ~f'l1b615m~fo?I 'U1'1J 24 i11:u~ 
• 'U 

3.3.3 i1n11ri1m~mN ORI broth (Heavy inoculate) u1mru 10 il"1~~1111 i.J:uvl~ruVIJJil 25 

e:i~f'l1L615m~fo?I u1u 24 i11m fl11:JL\9ln11L"1J~11 'Ubb'IJ111u ( 120 1e:iu~mnvi) 
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3.3.4 'Jvlfl1fl1'jv"\v"\n~'Ubb~.:i'V1r111l.Jtl11rl~'U 600 'U1l'Ubl.J\?l'j (OD~ 600 nm) bbl;'l:::'U1btu~iifi1 
" 

OD 1:::V111.:i 0.6 - 1.0 l.11Vlvl~elU9leJ1'l.l 

3.3.5 'V11fl11tl'Ub'Vl~cJ.:ibzjel~1el~1.:!1\?lt11-u'br1~e1.:i Microcentrifuge Fixed Angle Rotor ~~tl.!VIIJii 
d I d ,::ii 20 el.:!Pl1b6l!l;'lb6/ll:J~ rl11l.lb 111eJU 8000-12,000 10'\J\?lel'U1Vl 'U1'U 10-20 'U1Vl 

3.3.6 'Vl~.:!'11n~'lJb'Vl~cJ.:!Vh1 m~?l1'lJ"l.lel.:!\?l:::ne:im61!l;'I~ bbl;'l:::?11'lJ"l.lel.:!el1'Vl11bimbta (supernatant) 

• a1'U"llel.:lel1'Vl1'Hit1.:ibfe1 'U1 antibiotic assay disc (AA disc) 11.:iuu petri dish 

'll11P1'11mt0 '11m!'Wvivi?i1u1~v11~ 0.1 il"~~m 'VlcJvll;'l.:!U'lJ AA disc v1.:iHinr1-iiuK1tl11'll " " 
11.:!U'lJ'11'lJel1'Vl11blt1.:ib;ff eJ~iib;ff eJ standard ~b\?l;cJl.l lfo~11 'W'llel 1 

• cl1'U"llel.:lb6lf!il~ 'Vl~.:!'11n~iim1tl1?11'lJ"l.lel.:!el1'Vl11bit1.:ib te:ie:ian 1 'llbb~1 '1:::b 'Vl~eJ?l1'lJ"IJe),:j 

\?l:::neJ'lJ'1:::'U1lJ1l;'l:::"1cJ~1cJ ORI broth 1 'lJe)\?l'j1?{1'lJ~b'V11fl'IJ?l1'lJ"l.lel.:!el1'V111bicJ.:ib ta 1 'lJ 

\?lel'lJbb1fl lsia'11m!'lJ'U1~11l;'l:::l;'l1cJ\?l:::nat1ffi~ 0.1 iJl;'l~a\?11 'Vltlv"\l;'l.:i'IJ'W AA disc v1.:iH~nfl'i 
" 

bb~1\J11 'U11.:!U'lJ'11'Uel1'Vl11 Li cJ.:! b tab~ cJ1fl'W fl'IJ?l1'W"l.lel.:! eJ1'Vl11Li cJ.:! b te:i 

• 'V11fl11f\1'\J~l.lfl11Vlvll;'leJ.:!bv1cJL-if standard antibiotic disc ~ii oxytetracyclin 30 

1l.11r11nfl.l, streptomycin 10 1l.11r11nfl.lMeJ disc bv1cJ'V11fl11Vlvll;'leJ.:!6171 3 rif.:i 

(tripicates) 

• 'V11fl111 v"\e.Jl;'I ')VlB1 'lJ m1r'ru 8.:i Lb uriviL; cJ 1vi cJfl111\?l"l.l'W1\?l"l.le:J.:i'IJ~ nru'V1iru ~.:i (inhibition 

zone) b\?ltii.:iLn\?le.Jl;'IVln 24, 48 bbl;'I::: 72 -ti'11l.l.:i 
' I i/ I 

4) ~1 b 'U'U fl116l fl ~ril1 ';iel 1 .:i 'VI tl1'\J '11 n bb 'I.Jfl'Vi b'iti'Vl~blil'Vi ijq'VI 5a'IJ V.:1'1 ~'U'VI 'ia'Vi'Vl ~!il e)'IJ 1~ ti 
' ., 

~1 b 'U'Ufl1';i~.:IU 

4.1 Lit1.:iLtmncJ-vrt1q'V1iiq'VlB1um1\sie1(,11'WbtmLur1viL;cJ~rhV1u\?l1t1 ORI agar slant umta~ 

0ruV1.niJ 25 0.:iP11L61lm61it1~ t11u 24 -ti'113..J.:i 
' " 

mv1~m1L"1.1~11t1LL'l..!111u ( 100 1e1u\sie1u1vi) 

4.3 'V11fl11t17mta~1J{'11fl'LJe) 2 l?f6"1-:J1'1.JeJ7'Vl11btcJ,:lbfa ~'1U11'1(61J'W1\?l 2 a\?11)'V'lm~~fo::: 1 a\?11 , 
'11'W1'W 50 - 100 ~\?11 'Ul.lbteJ~eJt'\JVl.flil 25 eJ.:!1"11b61ll;'lb;cJ~ .fl1cJL~fl1'jb"IJ~1L'Ubb'lJ111U (100 'ieJU9la'U1vi) , " 
1~rn'1::: 16U'V11fl11'Vl\?ll;'le),:j b~eJf'l';i'U b 1m b vhnu~ bf 000nq'Vli1 'lJ n1'1M e)(,11'Ub t0 bb ur1vib;t:J-v1 f11Vl'Wvl 

4.4 tl11'l.l~'Ub'Vl~t:J.:i~1mr1~a-:i High Speed Refrigerated Centrifuge ~1t:Jfl11l.lb~11B'IJ 8000 

10ulsia'U1vi b'U'lJb1"1 10 'U1vi ~mu'Vl.nii 15 mfll1b61ll;'IL;t:J~ , " 
'Vl~.:!'11fl~1'lJfl1'i~'Ub VI~ cJ.:i bb~1'1::: bbtl flelelfl b U'W~eJ.:i?l1'lJ ~.:i-d' 

I d q ct 

f;l1'Ub6lflil!il"llel.:lbb 'Ufl'VI b 'all 

• tl1?i1'U"l.leJWl!l;l~bbUflvib~cJv1'l~m"'1.:i~1cJ Normal saline 0.85% 
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• Vl1fl1'J~'Wb Vl~cJ·W/1'1JL~mnu-vei 4 1 'WLL\Pli;l~Vli;lelvlvfl 'U~t!LLcJflL61li;li;lLv1cJ'U1ci1'U~"ll~ 1~J.:JV!lJvl 1cia.:ilu 

Vfi;je)v) mm 'Wfl1'J~'WL Vl~cJ.:JVli;le)v) 1 Vll1~i.:itl1V1i!fl LLi;l~'IJ'Wvifllfai1 

• i.:ici1'U supernatant i.:i 1tJfl.:JL Vl~mL~ci1mrn.:ib6/j'1'1 Lta~t111 tJi.:itl1V1i!nJ.:i'Vll.lvl Lbi1r11'U1rum 
., 
0 .., ' 'W1Vl'Wfl'llel.:J L 61.!aa 

• vT1m1?1nv1~1m=n-aa~mcJ LffVl51'WeJa, ?111a~mcJe.J?llJ flaeJL'JvleiilJ Lba~blJ'Vl51'WeJa (CH3 : MeOH = 

1 : 2) 'lh~mru 100-300 5Ja~~vi-a 1v1vvT1m1"/l~vl~fleJ'WL61ma1 ~V1av1t1t1ff-il1flfl'W LLi1t11 hJuv1 , 
(homogenized) 1v1v1-ifLfl~eJ.:i biomixer Vl~eJ Ultrazonic 'W1'W 5 'WTVJ 

• L'Vl?l1'Ji;l~i;l1cJmfilci'UmneJi eJ1'Ufl11Vl11 ~L61!i;l'1LLvlfl~1cJLfl~e).:J Ultrazonic 

• Vl1fl1'J~'Wb'Vl~cJ.:JL"U'Wb~cJ1flU"VeJ 4 

• 'U1ci1'U61Jel.:Jvl~flel'WL6/li;l'1ffi~mV11L"U'Wb~cJ1f1U-VeJ 0fl 2 flf.:i Lbi1Vl1fl11i.:itl1V1,!rn;ifv)'V11cJ , 
• 'U1~1el~1.:i~1~m1ci ethylacetate bba~J1 bv1cJ1-if0v111ci1'W 1 : 1 tJ-a~mru 100 ija~~t,11 1cim1cJ 

i1V1-rubLcJfl-5'W'll'W1v1 300 na~~v)j 'V'lfeJlJ~.:Jb'llciTil'W?l1'Jl;l:m1m-V1f1'W bbi1~.:ii.:i Hlil'UbLcJfli'U'llel.:J 

ethylacetate Lba~J1 Lv1cJci1'Wi'WU'Wlil~b'U'Uci1'W~?l1l.111t1a~mcJ 1m'W ehthylacetate ~.:Jlil~'U1l.11 

vT11 Lb ~.:i 1v1v 1-if'V'lm?1r1i1V1-ru evaporate ~i.:itl1V1i!m~cJuf eimLi1 ci1'Wi'W~1.:ili1~ L tl'Ua1'W~i1?111 

anv1~a~mcJ1~m'Wtl11il~'U1l.111a ethylacetate tJ-a~mru 30 ija~~m 'V'l{eJl.l~.:JL61lci11il'W?l11a~mcJ 

b "V1fl'W bbl;11~.:ii.:i Hlil'WLbcJfli'W Vl1b "U'W'illil'Wfl'JtJ 3 flr.:i bbl;11beJ1a1'U61JeJ.:Jt11~1~?1v1Vl1cJ hJvT11 ~bb ~.:i Lbi;l~ , 
' ., ., 

"1!.:J'U1Vli! fl fl tl'W bLi;l ~VI"' .:JVJ 1 fl1'J'Vlv1i;l eJ.:J'VI fl fl ,r .:J , 

rotary vacumm evaporator ., ., 
cl1'Ll"lleJ.:!eJ1V!11b~t1.:ib;el (supernatant) 

• 'U1ci1'U'llel.:Jel1Vl11bicJ.:ibt0~1~l.11?1flv1~1cJ ethyl acetate 1 'WBvJ11a1'W 1 : 4 'l'lft1l.1~.:Jb61Jci11il'W 

?11"ai;l~i;l1cJL"V1f1'U bbl;11~.:ii.:iHlil'WbbcJfli'W61Je).:J ethylacetate bba~J1 LvlcJa1'Wi'UtJ'Wlil~b'U'Uci1'U~ 

a1m1t1a~mcJ1fil 'W ethylacetate ~.:Jlil~'U1l.11Vl11 ~bb~.:JLv1cJ1-ifvlmar1i1V1-ru evaporate L~0t11hJ 

'Vlvl?leJtJ~e) 1 tJ 

• Vl1fl1"a'Vlv1i;lel.:Ji'W~el 1 'll b "U'Ub&imnu~~1b 'U'Ufl1'J 1 'Wvlel'W~'W 
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d 
U'Vl'Vl 4 

4.1 n1'nnui1 el V1{1'We) .:ii11bbf;l:m1'j~ bbtm b (e:i bb \Jflvi b~tl'Vl~bf;l'VleJ1Atl eJ V nuwe:i.:i,11 
'II 

'11nn1'Hf1U~'Jel~1.:l'Wel•:itl1 '11nU~L 1WLmd'.:i'Uan ~,:j'Vf')(,1'1'j1~!]{5TU Lnu~1a~1.:i~a.:iJ1~ 

LL~n11h.:i fl'U LL"t~11J1'jmum L (a LL ur1vi L~EJVlt L" 1 ~u~~Vli L\Pl EJ L~a nLL\Jl"t 1r1 fai1~LL~ n1J11.:in'Utl11J1;\P1 , 
(streak) U'Uel1'Vf1'jL V11J'1~~.:iV11J\P1 221 ~1EJ~'U5 LLflt 1~vi1n1'jL'Vi1tLiEJ.:iLLUflviL~EJ L\PIEJn1'jLn~EJmt'11EJ 

j , 

U'Uel1'Vf1'jLiEJ.:iL(a Modified Zobell ager 

~elL'VIU 

RAB56 A-1 Biemna tubulata 

RAB56 A-2 Xestospongia mammillata 

RAB56 A-3 Petrosia sp. 

RAB56 A-4 Hyatte/la intestinalis 

RAB56 A-6 /otrochota baculifera 

RAB56 A-7 Oceanapia sagittaria 

0 .... 

'11'lJ'J'lJLL UflVI L 'jEJVJtLfl 
., .,I 

l1.:l'Vf1J\PIVl'ViU L 'lJ 

wa.:itl1(CFU/g) 

6 
4.0 X 10 

1.4 X 10
6 

ND 
6 

1.5 X 10 
5 

1.2 X 10 
5 

2.75 X 10 

RAB56 A-8 vhHi11f'l·rnu~~iki1~u~ Petrosia sp. -= 
--+---------- 5 

RAB56 A-9 Ylu~J1~'11L~'U Neopetrosia sp. "blue" 2.1 x 10 

RAB56 A-10 Ylu~i11Lf'l~utJ,.,,t.11~vh Gelliodes petrosioides 9.0 x 10
5 

RAB56 A-11 Ylu~tl7nut.1,,,t.17l.J~~1 Echinodictyum conulosum 

RAB56 A-12 Ylu~tl1,,,t.11l.J~L Vl1 Dysidea sp. "grey• 

RABSG A-13 Ylu~tl1rlfm~t.1,,,t.1111~'ll11 lrcinia mutans 

RAB56 A-14 Spheciospongia vagabunda 

RAB56 A-15 Callyspongia pseudojibrosa 

RAB56 A-18 Pseudoceratina purpurea 

RAB56 A-19 Spongia sp. "yellow· 

20 

6 7.9 X 10 
6 3.4 X 10 
7 1.78 X 10 

8.1 X 105 

3.6 X 106 

7 1.15 X 10 



"' "" °Ue11'VlcJ1fl1a91~ 

RAB56 A-20 Niphates sp. "blue" 

RAB56 A-21 Chalinula sp. "red" 

RAB56 A-22 unidentified 

RAB56 A-23 Gelliodes sp. "purple" 

RAB56 A-24 Hyrtios erectus 

RAB56 A-25 Cacospongia sp. 

RAB56 A-26 Hyrtios erectus 

RAB56 A-27 Cacospongia sp. 

RAB56 A-28 Petrosia hoeksemai 

WNOK56-1 Scopalina australiensis 

WNOK56-2 Chalinula sp. 

WNOK56-3 Gelliodes sp. "blue" 

WNOK56-4 v-Jmt!1b'll~tllJ~thl1\>11mvi~B~ Pseudoceratina purpurea 

WNOK56-6 Dysidea sp. "grey" 

WNOK56-7 Cinachyrella sp. 

WNOK56-8 Paratetilla bacca 

WNOK56-9 Stylissa massa 

Callyspongia pseudofibrosa 

WNOK56-11 Haliclona sp. 

WNOK56 -12 v-lt>~t11~;;\':u Axinyssa sp. "orange" 

lotrochota baculifera 

Spheciospongia vagabunda 

WNOK56 -16 y.JtJ.:itJ1r.BlJ~lh~'ll11 Bubaris sp. "purple" 

Xestospongia sp. "purple" 

WNOK56 -18 v-lt>~tl1ci1u Xestospongia mammillata 

Cacospongia sp. 

WNAl56-1 Cladocroce sp. "grey" 

21 

'11'1..11'1.JlL Ufl'Vi L1 cl'Vl~L~ 

J-:i'Vl3-lvl~~u 1 'U 

l'JeM'l11(CFU/g) 

7 3.12x10 
7 1.7 X 10 
7 2.28 X 10 
7 1.84 X 10 

6 6.7 X 10 
7 2.39 X 10 
7 1.83 X 10 

1.17 X 10
7 

9.4 X 106 

1.12 X 107 

5.0 X 105 

2.5 X 105 

1.2 X 107 

2.4 X 107 

2.07 X 106 

9.7 X 106 

8.97 X 106 

1.25 X 106 

1.84 X 107 

8.1 X 106 

2.25 X 105 

9.66 X 106 

1.75 X 106 

9.8 X 105 

1.53 X 106 

1.19 X 107 

9.7 X 105 



'11'UTULL'Ufl'Vh~EJ'Vl~L6'1 l 
., ' I 

'Vl.:t'V!~~'VlYl'U 1 'U I 
"' "" d "Uel1'Vll:11f'l1'/;l~'j' Yla.:itl1(CFU/g) I 

i 

WNAl56-2 Stylissa massa 

WNAl56-3 Suberea praetensa 

WNAl56-4 Myca le parishii 
., 

WNAl56-5 vJe:i.:iihne:i1..1~1h~'ll11 Axinyssa sp. 

WNAI56-6 Hyattella sp. "brown" 

WNAl56-7 Axinyssa sp. "purple 

WNAl56-8 vJe:i.:itl1Ltl~l'JlJ~~,h,11m'Vl~eJ.:i Pseudoceratina purpurea 

WNAl56-9 

WNAl56 -10 

6 2.43 X 10 
5 3.4 X 10 
6 

3.91 X 10 
5 9.2 X 10 
5 4.8 X 10 
6 2.97 X 10 

5 
9.0 X 10 

5 4.4 X 10 
6 

1.16 X 10 

d tf II • 91 • 

4.2 n1':i~':i'J'1~el'Utl'VI 5n1':i~1'W '}'VI fib ;el bb 'U fl'Vi b~V'VI: b61'VieJ1AVel Ei nu'v'l el.:i'lJ1'Vi':i:v :b 161124 
'll 

I( IJ I I 
-=t iJ d ..:::ii d .0:::, d ..:::ii d cv I QJ 

'11 n nTH'l n~1 n7 'j'(?l 'j''J lil?le:J'U ']Vl5 nTa(?l 1'UL "Ile) LL 'U fl'VI L 'j'l:JV)'\11 ~?le)'lJ"lJe) .:t LL 'U fl VIL 'J fJV181PlfJ a~ n'U 

vla.:ttl1~'j'~fJ~L'J6'11 24 "ll~. '11.:tL'U'UL(mL'Ufl'VlL~fJ~Vl\11'18'\.Jffim'Un7'J(?l'j''JliJ?le:J'Uil~.:ivt~\11 4 "ll'W\11 hfari 

Bacillus subtilis, Staphylococcus aureus, Vibrio alginoliticus um: Escherichia coil 1~EJ16tl Disc 

Diffusion Agar Assay Vll11'18'U'U'Uel1'V!1'JbicJ.:ibta Modified Zobell ager Yl'U11bb'Ufl'Vlb~cJVl~Lffv1bLl:ln 

1~mlil1 nvlmtl1a1m1f;1(,11'Un7'Jblil~qJ"llel.:tb ta bL 'Ufl'Vlb~l:l~Vl\11'18'U1~ '11.:tlil1n'1TU'J'ULb 'Ufl'Vl b~cJVI~ bl;'! 221 

'11l:l~'U~'U1m'\11111'18U'l'Vli1 'Un71E!ut.:iv11cJv11 l:li5 Disc diffusion agar assay L~a'l11~1(?l'J'Jlil'1eJ'U']Vli 

m1EYut.:im1blil1ru"1Ja.:tbbUfl'Vlb~cJ~V1111aau1111t11\11"1J'U1111u1b1ru1?1~1~ vru11 Lb'Ufl'Vlb~cJ 38 '11cJ~'U5 YIU 
V ' 

u1 n t1.!EJU t.:J flT~ b '11qJ"ll a.:i bb Ufl'Vl b~ cJ~Vl\11?1 el'U 1111 cl Lb Ufl'Vl b1 cJVI~ bl;'l?l1~1'j'f;1(,l 1'U n1'J b Ii} 1qi"lla.:t 8. 

subtilis1~ 17'11cJi'U51~bbri WO1-4Y, WO3-1, WO3-1-1, WO3-1-2, WO3-1-3, WO3-1-4, WO3-
' 

3Or-1, WO4-1-2, WO4-3, WO4-8, WO4-11, WO6-6-1, WO6-6-2, WO18-4-1, WO18-4-2, Wl1-

6Y-lbb'1~ WI 1-6Y-2 bb'1~'11m'Jf;1(,11'Un1'Jblil~ru"lla.:t 8. subtilis 1viu1.:t?l'J'U 1vibbfl bbUfl'Vlb~cJ'l'l~bl;'l?l1cJi'U5 
V ' 

WO8-3Or-2, WO8-2 bbl;'!~ CKB1-1BK-4?f'J'U5.aureus~U'l'VlB(,11'UL~mb'Ufl'Vlb~cJ'Vl~bl;'I 17 ,nvi'U~ 1~bbri 

WO1-4Y, WO3-1, WO3-1-1, WO3-1-2, WO3-1-3, WO3-1-4, WO3-3Or-1,WO4-1-2, WO4-3, 

WO4-8, WO6-6-1, WO6-6-2, WO8-2, WO9-4Y-3, WOl 1-2, Wl1-6Y-1, Wl1-6Y-2 bb'1~'11m'Jf;1~1'U 

22 



~.1,1,~t!stu ·e1.liieJ~ ;-i.,m'4~ 20131 

flTml~qJ'lJeJ.:l 5.aureus1~U1.:!'1TU 1~bbfl bbUflvib~tJ'Vl:::b'1'11U'W'U~ WO8-3Or-2, 

!J1c1, P11 

r( b\'1~ 

\.y WO9-6-2 
' 

WOll-3-1, WOll-4-3, WOll-6-1, WO12-1Y-1, WO18-4-2, Wll-1, Wl1-2Y-1, Wl1-14or-3, RlS-

10-1, T3-4Y-2, KE2-2Br-1, KE2-2Br-3, KE2-2Br-4 bb'1::: CK81-18k-4 1.'ITU E.coUi"l'U11C]'Vli~1'ULvltl 

bbUflvib~tJ'Vl:::b'1 19 ?11tl'W'U61~bbfl WO1-4Y, WO3-1, WO3-1-1, WO3-1-2, WO3-1-3, WO3-1-4, • 
WO3-3Or-1, WO8-3Or-2, WO8-2, WO9-4Y-3, WO11-2, WO18-4-1, WO18-4-2, Wll-1, Wl1-2Y-1, 

Wl1-6Y-1, Wl1-6Y-2, RlS-6-1 bbr;l::: R21-1-2 bb'1:::?11m1t1~1'Ufl1'Hlil~qJ'lJeJ,:j E.coli 1~U1.:!~1'U 1~bbfl 

R1-14Y-4~1'U V.algino/iticusi"lUC]'VlB~1'ULvltlbbUflvib~tl 13 ?11tl'W'U~ 1~bbfl WO1-4Y, WO3-1, WO3-1-

1, WO3-1-2, WO3-1-3, WO3-1-4, WO3-3Or-1, WO4-1-2, WO4-3, WO4-8, WO4-11, WO18-4-1 
I q.,:;:,1 <LI f' 

bb'1::: WO18-4-2 lil1fl~'1fl11'Vlv1'1eJ.:li"lU11bbUfl'Vlb1tJ'Vl:::b'1?!1tli"l'Ui5 WO1-4Y, WO3-l, WO3-1-1, WO3-• 
"" .K .c:1.c:,1 d 1-2, WO3-l-3, WO3-l-4, WO3-3Or-1, WO18-4-1 bb'1:::WO18-4-2 '11m1t1\,11'Ub°lleJbbUfl'Vlb1tl'Vl 

'Vlvl?tt1u1Ji'~.:J'Vlilvl 4 "1J'Uv1 1Ji'bbfl 8. subtilis, 5.aureus, \/.alginoliticusbb'1:::E.co/i~.:ibb?lv1.:i11tJr;1:::bBcJvl 1 'U 

1,1111.:i~4-2bb'1:::TU.fl1i"l'lh:::~'Vl5.fl1i"lfl11~1mia Staphylococcus aureus 'lleJ.:l'lJeJ.:lbbUflvib~tl WO1-4Y 
" 

bb'1::: WO3-l ~.:!~bb?lvl-:J b 'U1'U.fl1i"l~bb~'U.fl1i"l 4.1.1 bb'1:::'U1:::~'Vl5.fl1i"lfl11~1'Ub;ff eJ Escherichia coil 'lJeJ.:l 
" 

bbUflvib~tl WOl 1-2 ~.:l~bb?lvl.:Jb 'U1'U.fl1i"l~bb~'U.fl1i"l 4.1.2 
" 

lil1fl~'1fl11'Vlvl'1eJ-:Ji"lU11?feJvlfl'1eJ.:lflU.:!1'U1'.ijtJ'lJeJ.:l Ooky bb'1::: flUJ::: (2007) i"l'U11bbUflvib~tJ'Vl:::b'1 

~eJ1~tlt1tjnu~t1.:ii!1 A.hydrophilabb'1:::?11tl'W'U~1i?i BSP43 ~?11il11t1~1'Ufl11blil~qJ'lJeN 5.aureusbb'1::: 

8.subtiliszj,:i b \J'Ub ia bb Uflvi b~tl'Vlvl?f eJU~1m m 'Ufl11'Vlvl'1eJ.:l~\~ b 'U'Ufl'U 

355566 
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I t{ 1V I I 
.c::11 o::i.. ti di .c::ild d ..:::iid d QJ IV 

~1'n..:l'V1 4-2 l!,Jl;'l"l)e)..:lf11';jm'J'1i:'lelU(l'VlfinTI~1'UL "!f e)bb tJfl'VlL ';jcJ'VJ'Vlvli:'f e)tJ6?Je),:jbb tJ rl'Vlb ';jcJ'V]~Ll;l'V1€17~cJe)~ nu 

vle:i..:i\11 (LLi:'lvi..:i L 'lluri1Lu~ cJ"l.l'\.J1vJL~'\.JeJ1u~uvnm-:ir111:w n11..:i"1JeM'U~L 1ruviiici'VlBL '\.Jf11';j(;l1'\.JL tluiJ"~t:W~';i) 

d ,, fl11:WffJ1..:l"l.lel-:J clear zone(nm) .. 
Vim m" "I.I "lfe)b "lfe) 

BS SA VA EC 

1 WO1-4Y 18.0 24.5 17.0 23.0 

2 WO3-1 20.0 23.0 19.0 25.0 

3 WO3-1-1 19.5 22.5 16.5 23.0 

4 WO3-1-2 16.5 21.5 16.0 25.0 

5 WO3-1-3 18.0 24.5 18.0 27.0 

6 WO3-1-4 17.0 24.5 16.0 25.5 

7 WO3-3Or-1 16.5 23.5 18.0 23.0 

8 WO4-1-2 24.5 25.5 22.0 -

9 WO4-3 25.5 25.2 25.5 -

10 WO4-8 23.0 23.0 23.0 -

11 WO4-11 27.0 21.0 21.5 -

12 WO6-6-1 17.5 23.5 - -

13 WO6-6-2 17.5 16.0 - -

14 WO8-3or-2 +17.5 +19.0 - 26.0 

15 WO8-2 +19.0 29.5 - 35.5 

16 WO9-6-2 - +18.5 - -

17 WO9-4Y-3 - 21.0 - 27.0 

18 WO11-2 - 31.0 - 30.0 

19 WOll-3-1 - +17.5 - -

20 Wol 1-4-3 - +17.5 - -

21 WOll-6-1 - +16.0 - -

22 WO12-1Y-1 - +16.0 - -

23 WO18-4-1 17.5 +23.5 18.0 26.5 

24 WO18-4-2 15.5 +26.5 18.0 22.5 

25 Wll-1 - +19.5 - 22.0 

26 Wll-2Y-1 - +17.5 - 31.0 

24 



d ., fl11~ffl1-:J"lltM clear zone(nm) .. 
'Vlmm~"ll "!1€1L "llel 

BS SA VA EC 

27 Wll-6Y-1 22.0 22.5 - 34.0 

28 Wll-6Y-2 21.5 22.0 - 34.5 

29 Rl-14Y-4 - - - +16.0 

30 R15-6-1 - - - 17.0 

31 R15-10-1 - +17.0 - -

32 R21-1-2 - - - 15.0 

33 T3-4Y-2 - +17.0 - -

34 KE2-2Br-1 - +17.5 - -

35 KE2-2Br-3 - +17.5 - -

36 KE2-2Br-4 - +17.5 - -

37 CKBl-lBr-4 18.5 +19.5 - -

'Vl~1c.Jb'Vl~: 1111c.1V1\11i;'lel'UflUb-ffmL'Ufl'Vlb~c.Jv1Vll11?fel'U 1~Lbfl BS : Bacillus subtilis ,SA : Staphylococcus 

aureus, VA: Vibrio alginoliticus ,EC: Escherichia coli Lr1i0-:i'Vlmc.J; (-) bbl;'l\11-:J'U~b1ru'V1hH':i(lV1BnT';i 

~1iJLL ur1vi L~ c.1v1V1111l;'leJ'IJ, (~1 L~"ll) LLl;'l111-:iu~L 1 ruv1ii(l'Y1B nT~~1iJbL ur1vi L~c.1v1V1111l;'l 0uzj,:i L 'UiJr11 Lu~ c.1v11~m 

1i11nV1111l;'leJ'IJ 2 J1 ii'Vl'u1mtliJiJ~~LiJ~'a 

25 



1\J~ (9) v,Jei-:itl1f'l1f1LL~-:l~L'vl~el-:I RAB56 A-8 Petrosia sp. 
'\J 

.c::i1 .c.::11.:::ii v 10 11 d 5 
'VfU l.J bb 'U !il VI b 1 EJ el1131 EJ elE.Jlil 1 'W 1 'W 'W B EJ VI 61 1. 1 X 10 

'\J ' 

11il 1'1'U~e:inrl.J 

' ., 
1U'Vl sri v,Je:i,:i-J1-..fo~bV11 WNAl56 -1 (Cladocroce sp. 
'\J 

I I ' SJ .:::ii Clld ..c::il.c:il Cl>V V Q 

"grey") Vl'V-l'U bb 'U!ilVl L 1EJVll.Jt)Vl5 EJ'U EJ,:J fl11 b '11qj'V€J,:I 

Staphylococcus aureus 

~t.J~ v,Jei-:iJ1~i1~J1mm;EJ1 RAB56 A-19 Spongia sp. 

"vellow" 'V-l'Ui1bb'U!il'Vlb~EJel1PlEJB~'11'W1'Wl.J1flvi61~ 4.58 x 
'\J ' 

1 o 1 11il 1'1'U~e:inrl.J 

' ., 
1U'Vl <i'. v,Je:i,:itJ1~ll'J,:J RAB56 A-28 (Petrosia 
'\J 

d q .:::ii d.c.::11 J. V t Q 

hoeksemai) Vl'V-l'U bb 'U !ilVI b 1 EJVll.Jt)Vli5EJ'U EJ,:j fl11b '11qj'V e),:I 

Escherichia coli 
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.J .1 ... ... ., .r "" .. 
U~'Ufl1Vi'VI 4.1 U'1~-lu1~'1'Vltifl1Vin11l,'11'UL 'lJelLL Ufl'VIL 'if.I 

fl1Vi~ 4.1.1 lh~~'Vlfi.flTVm11~1'lJL '!Jel Staphylococcus aureus '!Jel-1'111'1n(,lVIU1tJ'!Jel-lLL tJflVMti 

W01-4Y LL"~ W03-1 ~LLE.ln 1~\nnvle1-it11 

fl1Vi~ 4.1.1 U';i~~'Ylfifl1Vin1'j~1'UL ta Escherichia coil 'l.lel-lc111'1n(,lVftl1tJ'!Jel-lLLUflviL~~ WOll-2~ 

Lmn 1~'11nvle1-itl1 
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J. 1, ctir::::a d u d Q.I 4.3 n1';i~';J'J'iila e:iu q'VI on1';i~ 1'Wb "lfeJ bb Ufl'VI b ';Jl:J'Vl'VI ae:iu"l.le:i.:ia1';ja n~vm1uV1a n ~i11'iil1 n 
• II I I 

bbtJflvi{i1:.1'Vie11A'1:.1e:ivnu~e:i.:i'l1Tvib 'J~1 24 ih bil.:I 'II 

c! 1,/ .J{ dd d CV d CV dd 

,nnn1';jl31n'M1(1Vl5n11V11'UL '/Ja bb 'UflVl b 1cJV1Vlv1aau"1.ta-:JITTTI'1 nmm1'UV1'1 nv1m,n mL 'UflVl b 1cJV1~ bfl 

~€11~cla~n'UV'la-:iJ1 38 a1cli'UhlvlcJ~v1L~amn s a1cli'Ufi 1viLLn WO1-4Y, WO3-1, WO4-1-2, 
,, ' ' 

WOl 1-2 Lbfl~ Wl1-6Y-2 facJ~v1L~amnn'U~L1ru~ifo8-:izj,:iij"l.l'U1v1n-Y1-:1LLfl~1'1Xt:-Jfl~iv1L'1'U 1v1cJtl1:w1 

L Vl1 Li cJ -:i LLi-rn tiv1 vi 1 cl ~Tvi 1 fl~ fl 1clvi1cln11 LLcJ n L iJ 'U '11'U "I.I a -:i J 1 Li cl ,:izj -:i an v1 vi1 cl~ 1 vi 1 fl~ m cJ 
V 1J I I IJ 

A A I O "'1i "'1i I CV ,c:1 I.I Q CV O 1,/ i.l I 

baV1f161l bVI vi bbfl ~?f 'J'U'U 1 Lfl cl -:JV] t:-J1'U fl afll.l'UVl'U 11'1 vl'J cl L 161l'U'11 n'U'U'U 1:w1'/J ~fl 1-:J m cJ Ll.lV11'U afl Lbfl ~?f 'J'U"l.la -:J 
' 

L61lfll;l'1f1vlvl'Jcl~'JV11fl~'17cJt:-J'1l.!LlJVl1'Uaa LLfl~flaa 11V'la{l.l(eJm1ci1'U2: 1) LLfl~WL '\l!tl Lb ~-:Jvl'J cl Rotary 

Evaporator '1'U1vl?f11'1flvl'VlcJ1'U LLi1'W13-l1Vlv1'1a'Ufl'Ub(mL'Ufl'VlL';foi-:i 4 'IJ'Uvl Vl'U11'111'1flvl'\llcJ1'U~lv1 

'11nLLUflviL';foVJ~Lai'.iqvii1'Um1~1'UbtaLb'Uflvib1cl~Vlvl'1atJ1vi ~1~~'Ufl11l.lb"Ul.l"U'U 400, 200 LLfl~ 100 

µg LLa~1-u DMSO LiJ'U negative control 611'Ucl1 streptomycin LiJ'U positive control '1~Vl'U11a11 

anv1'V!cJ1'U'11mmr1viL1clV1~Lfl'11cJi'Ufi WO1-4Y via1m1t1~1'Um1L'1~ru"1.ta-:i 8. subtilisLLa~S. aureus ' .., 

1viL iJ'U61'J'U 1 'Vlru bvlcl'111anv1~anv1vi1 cl Ll.lV11'Uaa Lbfl~flaa 1 ';jv-la{l.l L iJ'U61'J'U"l.la-:Ji'Uvi~na'UL61lfll;l LLfl~'1flvl .., 

vi1ma~aa~~hviv1L'U'LI'11'U"l.la-:ii'Utl1ttcl-:i ~r111m-ul.l-U'U 400, 200, LLa~ 100 µg a1m1t11:J'U8-:iL(a 

bb'Ufl'Vlb~cJVlv1'1a'U8. subtilis Lba~ 5.aureus hi 611'U'11';j'1flv1~anv1vi1ml.lV11'LiamLa~r1aahv-lail.l 

a1m1t1cJ'U8-:1L (mL 'Uflvi b1clVlvl'1a'U8. subtilis Lba~ 5.aureus 1vi'U1-:J'11'Ub vhi!'U 611'U'11';j'1flvl'Vlcl1'U'11n 
' ' 

bb'Ufl'Vlb~clVl~bfl'11cli'Liq WO3-1 Vl'1flvl~1tlba~aa~66b\9lvl'Vlfl'J1l.lb"Ul.l"U'U 400, 200, bbfl~ 100 µg '113-J1';jtl 
., ., 

cJ'U cJ-:J b :Sabb 'U flvi b1cJVlvl a a'U8. subtilis bba~ 5.aureus 1~ '11'U'111anv1~anv1~1ml.lV11'Uaabbfl~ 

, V V 

'VlcJ1'U'11nbb 'Uflvi b1cJVl~ bfl'11cJi'Ufi WO4-1-2 a11'1f1vl'\llcl1'Uvianv1~1 ma~aeJ~"ljbV!vl1.'113-l11tlV'UV-:J b =iieJ 
' ' ' ' 

bb'Ufl'Vlb~cJVlv1'1a'U8. subtilis,5.aureus bbfl~ E.Colivi1~~'Ufl11l.lb-Ul.l"U'U 400 µg bbfl~Vlfl11l.lb-Ul.l-U'U'Vl 200 

µg a1m1t1cJ'U8-:ibteJ E.Colibbfl~ fl11l.lb"Ul.l"U'U~ 100 µg a1m1t1!:J'U8-:ibta f.Coli1~'U1-:1611'Ub'Y!1i!'U 611'1.J 
CV c:ld CV' CV d CV 1,1 -Cit, d QJ 

1.'111i;'f flvl'VlcJ1'U'11nbb 'UflVlb 1cJ?f1cJ'Y'l'U6 WOl 1-2 a11anv1'VlcJ1'UVl?fflvlm cJLe)V]r;'je:J~611b\9lvl1.'11:l.11';itlVl';i:::vl'U 
' 

fl11l.lb"Ul.l"U'U 400 µg cJ'Ut-:iLta 8. subtilis 1~'U1-:J'11'Ubbfl~'11l.11W!:J'U8-:ibia E.Coli 1~ '11'Utl1Ltt1-:i~ 

~1'Ur1a~l.l\J'/j~~'-i-:i~1ml-!V11'Uaa~1~~'Um1m-ul.l-U'U~ 400 µg a1m';j'1!:J'Ut-:1Lia E.Coli 1~ LL~v'LJ8,n(a 

bb'Ufl'Vlb1tl 8. subtilis bbfl~ V. alginoliticus 1~'U1-:J'11'U ~1~~'Um1m-ul.l-U'U 200 µg tl1Ltcl-:i~~1'U 

r1a~m1a1m';jt1!:J'U8-:1Lta V. alginoliticus LLa~ E.Coli 1~ LL~!:J'U5-:iL(a 8. subtilis 1viu1-:ici1'U '11'1.Ji.'111 

ativ1~ativ1~1mai1aat61la Lviv1a1m';jt11:J'IJ8-:iL(a8. subtilis 1~u1-:ici1'Ubvhi!'LI ~1t~ur111l.lL <LJl.1-U'U 100 µg 

tl1LicN~~1'Ur1a~l.l'Ll?11m1tJcJ'U8-:1Lia 8. subtilis, V.alginoliticus Lbat f.Col,1~ 61'J'U?111anv1'V!cl1'\J'11n 
' ' ,, 

bb'Ufl'Vlb~cl?f1cli'Ufi WI 1-6Y-2 ?111?f flvl'Vl?f f1vl~'Jtlba~aa~61!bVlvl'Vl1t~'Ufl'J1l.lb "LJl.l"LJ'U 400 µg ?11l.111tl!:J'U!:J-:J 
' 

Lias. subtilis LLat E.Coli 1~ LLvlcJ'U8-:iLta 5.aureus 1~u1-:i~hu LLa~~r111m<LJl.l"LJ'U 200 µg a1m1tJ 
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cru8,u:ffa 8. subtilis 1,1,a~ E.Coli 1~ lil1ntrntl1J'\llVlaeJ,:r'il~L~'U1~-h ?11J?lflVlV!tl1'Uv1?1nV1;,'1ma'Viae1~61! 

Ll,lV161TLi1 Vlaj zj,:i L 'U'U'11'U'lJeJ-:Jtl1tifl-:J?l1l-J1'jf;lcJ'U5-:JL :ff e:i LL 'Ufll1L~flv1'VlVl?leJ'U 1;,'~n11?11'j?iflVlV!c.11'Uvi?I flVl;{'J<J 

Ll.l'\llTtrnaLLa~flaeJ 1 dvle:Jil.lzj-:J L 'U'U'1TU'lJe),:j(,l~neJ'UL"llaci' Lb?!Vl-:J'J1bb 'Ufll1b~m'l~ba 1;,'?11J'U1-:JeJch-:imml.111 'U 

tl1Lifl-:i zj-:JV'l'UtJeJfll.11n 1 'U(,l~ n-v'UL61laci' ~-:J~Vl 1~11?11d-d'L U'U?l1d'V1t;1n-lrue:ie:inl.l1i11fJ'LleJm61la~ 1 'Llmd 
'II 

\,l'j'JliJ?lauq'VlB1 'Utl1Jv11'ULL ur1vi L~ m!'Uii md 1 °Ud~~'UF111m 'lll.l-U'U'V1\Pl 1-:i fl'U zj,:i d~~um 1l.l L 'lll.l'll'Uv1\Pl1-:in'U 

'lJel-:J?l1J?I flVlV! l:J 1u-d'L 'U'U1>1'J:ff 11?11J?I flVlV! l:J 1uv11;,'1i11n LL 'Ufll1 L~ffl'I~ Lm!'U ?11l.11 'jf;lv11'U L :ff a LL 'Ufll1 L~cJvi 

'VlVl?leJ'U 1;,'v1fl11l.lL 'lll.l'll'Ul.11 ni-,~a'Ua 1:J L V'ld1~t:i'11 m 'Ud~~'IJfl11l.lL 'lll.l'll'U'UeJl:J i LLiK1iimdv11'U LL?! V1-:i11q'VlB1 'LI 

n1Jv11'ULL 'IJflvi L~l:J~-:i Iii~ t-u?11J?lflV1'11!1:J1'1J1 'Ud~~'IJm1m 'lll.l'IJ'U'Uel l:J 1 niiq'Vlit 'U n1Jv11'U 1;,bbiK1 b~a 

L'U~l:J'IJLl11:J'IJfl'IJc.11 streptomycin sii-:iL'U'U positive control lil~'Vl11 vff 11?11dvl?lnV11;,'mq'VlB1niK Lfll:J,:jfl'IJ 

m streptomycin~-:J'j11:Ja~L0tlvll 'U1,11'j1-:Jv1 4-3 LLa~i'Uil1V'l'Ud~~'Vl5il1V'lfl1'jv11'UL:ff a Staphylococcus 

aureus 'lJel,:J?l1J?lflVlV!c.11'1J'lJel,:JLL '1Jfll1L~c.l W03-1 ~-:ivl LL?!Vl-:J 1 'Lld'Uil1V'lv1LLe-l'Uil1V'l4.2, 1 LLa~,Jd~~'Vl5il1'V'l 
'II 

fl1'jv11'UL:ffa Escherichia coil 'lJel-:J?f1'j?lflVlV!l:J1'1J'lJel-:JbL'IJfll1b~cJ WOl 1-2 ~-:iviLL?IVl-:Jl 'UitJmV'lviLLe-J'Uil1'V'l 

4.2.2 

li!1ne-iamd'VIVlaeJ-:i'V'l'IJ11?1eJV1fliKa-:inrn1'U1~c.1'lJa-:i kennedy LLa~flru~ (2009) 'V'l'U 

Lb'IJfll1L~cJ'\ll~Lavie111"1cJel~fl'IJYleJ-:itl1?11cJ~'Ufi BC2, SM2, SM4, SM8, SM 18 LLa~ SM 19 vi?t1l.11Jf;lv11'U 'II , 

fl1'jLliJ1qJ'lJeN 8.subtilis LL\PlhJiiqV1Bv11'U E.Coli 1;,' sii-:iLU'Ub:ff eJLL'IJfll1L~cJv1'VlVl?leJ'IJvi1m -if!, 'Ufl1'j'\llV1aa-:id 

1;{L6!1'Ufl'U 

.J .:!1,1 .% q.c:i1 .d Q.J d v .c:i1.c:i1 

\,l1'j1-:J'Vl4-3 e-ia fl1'j'VIVl?leJ'IJq'Vlul,l1'UL 'lielLL 'IJfl'VI L dc.l'Vl'VIVl?lel'IJ'lJel-:J?l1J?I nVlV!c.11'1J'Vl?I nVll.111iJ1 n Lb 'IJfl'VI L 'jcJ'VJ~ La 

vld~~'1Jfl11l.lL'lll.l'll'U 400, 200 LLa~ 100 µg/disdv11ifia-u'U1V1L~'U~1'U~'Ll~nm-:i 6 na~h1J\9J'j) 

Vll.11c.l fl11l.ln'J1-:J'lJel-:J clear zone(nm) 
.,I J{ 

La'lJ "!lelb"!lel 8. subtilis S. aureus V. alginoliticus E.coli 

100 200 400 100 200 400 100 200 400 100 200 400 

1 W01-4Y (D) - - - - - - - - - - - -

2 W01-4Y (S) - - - 15 13 8 - - - - 13 -

3 W01-4Y (MCl) - - +10 - - - - 15 - - - -

4 W01-4Y (MC2) - - +10 +26 +36 +40 35 - - - - -

5 W01-4Y (C) - - - - - - - - - - - -

6 W01-4Y (E) 11 15 18 9 12 15 - - - - - -

7 W03-1 (D) - - - - - - - - - - - -
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fl'J1l.lf1'J1-:J-VeN clear zone (nm) 
., ..; .. 

VllJ1cJ 6!lelL"!leJ 8. subtilis 5. aureus V. alginoliticus E.coli 

Lfl'lJ 100 200 400 100 200 400 100 200 400 100 200 400 

8 WO3-1 (S) - - - 12 13 15 - - - - -

9 WO3-1 (MCl) - - - +20 +22 +36 - - - - -

10 WO3-1 (MC2) - - - +42 +35 +38 - - - - -

11 WO3-1 (C) - - - - - - - - - - -

12 WO3-1 (E) 9 12 20 8 12 12 - - - - -

13 WO4-1-2 {D) - - - - - - - - - - -

14 WO4-1-2 (S) - - - 13 - 12 - - - - -

15 WO4-1-2 (MCl) - - - - - - - - - - -

16 WO4-1-2 (MC2) - - - - - - - - - - -

17 WO4-1-2 (C) - - - - - - - - - - -

18 WO4-1-2 {E) - - 15 - - 19 - - - +11 13 

19 WOll-2 (D) - - - - - - - - - - -

20 WOll-2 (S) - - - 15 14 11 - - - - -

21 WOll-2 (MCl) - - - - - - - - - - -

22 WOl 1-2 (MC2) - - - - - - - - - - -

23 WOll-2 (C) 14 +17 +23 - - - 13 15 +19 13 20 

24 WOll-2 (E) - +11 +11 - - - - - - - -

25 Wll-6Y-2 (D) - - - - - - - - - - -

26 Wll-6Y-2 (S) - - - 13 13 16 - - - - -

27 Wll-6Y-2 (MCl) - - - - - - - - - - -

28 Wll-6Y-2 (MC2) - - - - - - - - - - -

29 Wll-6Y-2 (C) - - - - - - - - - - -

30 Wll-6Y-2 (E) - 13 16 - - +11 - - - - 12 

'Vlmmvi~:'VlvJi;'leJ'U~'Jmnn'lfi'vi 1~LLri D : DMSO, S : streptomycin, MCl : ?l'J'W'llm~:::ne:i'WL6/ll;H'l1'W 

~~·rn1n, MC2 : ?l'J'W'lJeJ-:J~:::f)eJ'Wb61lm'l1 'W~~)~i;'{e)-:J, C : ?l'J'W'lJeJ-:Jll1LicJ-:i~~1'Wflell;iiru, E : ?l'J'W'lJeJ-:Jll1 

LicJ-:i~i;'lfl~~'JcJEthyl acetatebfl~eJ-:J'VllJ1cJ; (-) bbi;'lvl-:J'U~b 1ru~1:iJiJ{l'Vl'Bf111~1'Wbb 'UflviL1cJ~'Vl~i;'leJ'U, ( +) 

bbi;'lvl-:J'U~b 'J ru~iJ{l'Vl'B~1'Wbb 'Uflvi L1cJ 1~'U1-:J?l'J'W, ( ~'J b~'lJ) bbi;'l~-:J'U~ b 'J ru~n{l'Vlt~1'Wbb 'Ufl'Vl L1cJ~'Vl~i;'I eJ'U;-:J b 'U'W 

fl1bU~cJffi~ll1"iil1f1'Vl~i;'{e)'lJ 2 i1 nmJ1mU'UiJfl~bl.1~1 

30 

-

-

-

-

-

-

-

-

-

-

17 

-

-

-

-

25 

15 

-

-

-

-

-
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m-w~ 4.2.1 tli:::~'Vlfi.f11'Wn1i~1'Wb;el Staphylococcus aureus "lleN?l1i?lfl~VlcJ1'1J"lleNbb'Ufl'Vh~cJ 

W03-1 ~bbcJn 1v1'<il1n-vla-3J1 '<il1mm:::1-3'We:in -.5'-3Vl1~~i1'et{]{uTu 

.f11'W~ 4.2.2tl1:::~'Vlfi.f1'1'Wn1i~1'1.Jb"llelfscherichio coil "1Jel-3?11i?lfl~VlcJ1'1J"lleNbb'Uflvib~cJ W011-2 

bbcJn 1~'11n-~a-3J1 '<il1mm:::1-3'1.Jan -.5'-3Vl1~~i1'et{]{uTu 

31 



d 
'U'Vl'VI 5 

'11 fl fl1':i~ ':i11ilr."le:J'U()'VIB'!l a.:i bb 'U fl'Vib~ti'VI~ bG'1vl bbtl fl 1~'11 flv-la.:iJ 11 'Ufl1':ir:lf 1.:ir:11'a:l-.11\911'U fl1':ib lil~t\J 

'l.18.:Jbb'Uflvib~tl~'Vl~r:la'UJ.:i 4 'll'W~ 1~bbfl Bacillus subtilis, Staphylococcus aureus,Vibrio 

alginoliticusu~:: Escherichia co(il.'U'a~tl~b1G'11 24 i1hi.:i ~.:Jlil1ffil1'UTUbb'Uflvib~tl'Vl~bG'1 221 r."11tl~'U5 
' 

~bbtifl1~ 'V'l'U11ijv.Ja.:iJ1ij 38 r:11t1~'U~ 'V1ijq'VIB1 'Ufl1':i\911'Ub:ff abb uflvh~t1'¥1V1~r:1au lil1fle-JG'1 fl1':i'Vl~G'1a.:i 

'V'l'U11 bb uflvi b~tl'Vl~ bG'1'¥1bbtl fl 1~1i11flv-la.:iJ1vlijqV1B1 'U fl1':i\911'Ub :ff a bb u flvi b~ tivl'Vl~r:IB'U r:11:i..n'atwi'1'U m'a b lil~ qi 

"l]e),:j 8.subtilis1~ ijbb'Ufl'Vib~tl'Vl~bi;l'.i11'U1'U 18 r."11tl~'U6 bbi;l~r:11:l-J1';if;1\911'Ufl1'ablil~t1J"lle).:J 8. subtilis 1~ 
' u 

ijbb'Uflvib~tl'Vl~bi;l'.i11'U1'U 18 r."11tl~'U6 bbi;l~r:11:l..11';if;1\911'Ufl1'ablil~t1J'!Je),:j 5. aureus 1~'U1.:J~1'Uij 16 r."11tl 
' u 

~'U~ 1~tir."11tl~'U~ WOl 1-21 '!Xt:-1G'1fl1':i\911'Ull1fl'Y161~ bbG'1~r:11m':if;1\911'Ufl1':iblil~qJ"lleJ.:JV. alginoliticus 1~ ij 

bb'Uflvib~tl'Vl~bi;l'.i11'U1'U 13 r."11tl~'U61~tlr."11tl'W'U6 WO4-3 ijn'VlB1'Ufl1'a\911'Ul.11flvlr:!~ <>'11'U'V1iJn'VlB1'Ufl1'a 
111 , vi , "I 

\911'U E.coli ijbb'Ufl'Vib1tl'Vl~bi;l'.i11'U1'U 19 r:11tl'W'U5bbl;l~r:11l-J1';if;1\911'Ufl1'ablil~ru'!lel.:Jf.coli1~'U1.:Jci1'Uij 1 r:11tl 
' u 

-W'Ufil~tlr."11tl'W'Ufi WI 1-6Y-2 1 iXt:-1G'1 fl1'a\911'Ul-11fl'V1r:!~ bbG'1~'V'l'U11bb 'Uflvib1ti'Vl~bG'1'V1bbtl fl 1~1i11nv.JmJ1ijnviB , 'I 'I vi 

1'Ufl1'a\911'Ub:ffmb'Uflvib1t1vlV1~aauJ.:i 4 'll'W~ ~1'U1'U 7 r:11t1~'U6 a 'a tl 1 1 1 
' ' 

bb 'Uflvi b~ tl'VI~ bi;lvi bbtl fl 1~'11 flv-la.:iJ 1r."11:l-J1';if;\\911'Ub :ff e)bb 'U flvi b1 tiJ.:i bbfl';il-J'U1 fl( gram positive) 'V1'Vl~r:18'U 2 

"ll'U~fia 8. subtilisbbG'1~5. aureusci1'Ubb'UflviL1mbmiJG'1'U (gram negative)2 'llu~1~bbflV. alginoliticus 

bbl;l~f.coli 
' V I ti I 

Cir,_ .., ,di .::::il.:::::I .:::I Q.I Cir,_ 0 .::::il.c::il .:::ii 
. lil1flfl1'a~'a11ilr."18'U()'Vl5fl1'a~1'Ub "limb 'Ufl'Vlb 'atl'Vl'Vl~r:le:J'U'Vl.:J 4 'll'U~ lil1fllil1'U1'Ubb 'Ufl'Vlb 'atl'Vl~ bi;l'Vl 

Lbtl fllil1 fl'V.Ja.:iJ1 38 r:11t1-W'U~ 'V1i1t1V1B1 'U fl1':i\911'Ub:ff mL 'Uflvi L~tivl'Vl ~aau Vl1fl1':i'Vl~l;la.:i ~a 1~tifl1':i 

b'V'l1~Liti.:i'11'U1'U 5 r."11tl'W'Ufi 1~Lbfl WO1-4Y, WO3-1, WO4-1-2, WO11-2 bbi;l~ WI 1-6Y-2 lil1fli1'UVl1 
' 

fl1'ar:I fl~r:11':i 1~ tl bb 'U.:Jci'J'U'!l a.:itl 1 bt tl.:J bbi;l~ b"l!i;l~ "lle:J.:J bb 'Uflvi b1tl'Vl~ LG'1-v1 bbtl fllil 1fl'V.J a.:itl1 1~ tl ci'J'U"ll a.:itl1 bt tl.:J 

t!m't'J'U'Vl~.:Jlil~r:I n~~d tl~T\111i;l~i;l1 tl be)'VJ i;l e)~61J b~ bbl;, ~Bflci1'U'Vl~.:J~1'Ufle:Jam.i1~tl 1 -ff blJ'Vl1'U e)i;l b 'U'U~l"ll~ 

~1.:i ci1'U"1Ja.:i~~na'Ub"l!G'1~t!'Ulil~an~~1miiV11'UeJG'1 bbG'1~flG'1a bvla{ii vl':i~~um1iiL -uiii'U 400,200 bbG'1~ 

100 µg 1~ti1-ff DMSO b'U'U negative control bbG'1~1-fft11streptomycin b'U'U positive controllil1fle-JG'1 

fl1'a'Vl~i;le),:Jr,"l';i'l.l1~11 r:11':ir:I fl~'Vltl1'Uvi6'1 fl~lil1flbb 'Uflvib1tivi~rnvlLbtl fl 1~1il1flvla.:iJ1r:11t1-W'Ufi WO1-4Y vl 
' ' 
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?1n~i1me:rvi"1vt°1ib\91~?11l.J1';it:'IU'IJ8,u te:i 8. subtilisbbl;'lt 5. aureus 1i ci1'U?111?1fl~Vlc.11'U~?ln~i1ml.J'Vl1 

'UB"1rl"1B b';i'We:J{l.J?l1l.111t:'IEJ'Uc!.:Jb;ffe:J V. alginoliticus bb"1t E.coli Li bb~uu&.:ib:ffv 8. subtilisbb"1t 5. 

aureus 1i'U1.:ici1m vhi!'U "1'U?l11?1fl~Vlmu1u1mb'UflYMtl'Vltb"1?11tl~'U5 W03-1 ~?1n~\i11me:i'Vi"1m:61i , 

b\91~ ?11l.l11t:'IEJ'U8.:ib:ffv 8. subtilisbm~ 5. aureus l\91 ci1'U?111?1n~Vlt11'U~?lnvii1mit'Vl1'UB"1fl"1B h-we:i1l.J 

?11l.J1';it1EJ'U8.:ibte:i 5. aureuslli1'U1.:Jci1'U ~1'U?l1';i?lfl~VIEJ1'Ulil1fHb'Ufl'Vlb1cJ'Vltbl;'l?l1c.l~'U5 W04-1-2 ~?In~ , 

\i11me:i'Vil;'lvt;b\91~?11l.J11t1EJ'U8.:ib:ffe:i 8. subtilis, 5. aureus bbl;'lt E.colilli1 ci1'U?111?1fl~Vlm'U~?lfl~li11c.i 

bl.J'Vl1'Ue)l;'I fll;'I e) 11-we:iil.J 1lJ?l1l.J1';itl EJ'U t.:i b te:i"llii 1~ l\91 bl;'! c.l ci1'U?1 fl ~Vlc.11'\J lil1 n\,b 'Ufl'Vl b1 c.l'Vl tbl;'l ?11 c.1i'Ufi 
• 

W011-21~c.1ci1'U"lJv.:Jtl1bic.1.:i~~1'Ufle:J~l.J'W?f1l.l11t1EJ'Ut.:ib:ff e:i8. subtilis, V. alginoliticus bbl;'lt E.coli lli1 

ci1'Utl1 bic.1-:i~?I n~li11 me:i'vil;'le:it;b\91~ ?11l.l11t:'IEJ'U8.:ib :ff e:iE.coli lli1bb\9\ EJu8.:ib te:i 8. subtilis l1i1'U1.:ici1'U 
V , V 

b'V11'W'U ~1'U?l1';i?lfl~Vlc.11'Ulil1fHb 'U fl'Vlb1cJ'Vltbl;'l?l1c.l'W'Ufi WI 1-6Y-2 'VJ?lflvl\i11c.lbe:J'Vil;'le:Jt;b\91~?11l.J1';itlr]'U!:J.:J , 

b:ffv 8. subtilis, 5. aureus bbl;'lt E.colilli1 

?l';i'Ulli111?11';ir.'f fl~'\llc.11'\J~ ?lfl~\i11 c.l bv'Vil;'I el~6ll b\9l~ci1'U 1 Vlru zj,:i b 'U'Uci'J'U"lJe:J.:Jtl1bi c.1.:J?l1l.l1';imJ'U8.:i , ., 

b :ff mb 'Ufl'Vl b1cJ~'Vl~?le:J'U l\i1~ f1'J1?11';i?I fl~'\llc.11'\J~?I n~~J c.lbl.J'Vl1'U e)l;'I bbl;'!~ fll;'I el L ';i'W el{l.Jzj.:J b U'Uci1'U"lJe).:J(9lt f1e)'U 

b6lll;'l'1 bb?1~.:i11bb 'Ufl'Vlb1c.1'Vl~bl;'l l\i1?111u1.:ie:i81.:ie:ie:inm 1 m!1bi c.1-:i zj.:J'V'l'U'Ue:Jc.il.l1f11 'U\91tf1B'Ub6lll;'l'1 ~.:ilil~ 1~11 

?11';ie) el f1 qV1BV11.:i~h .fl 1'V'l-d b 'U'Ur.'111~ f1'LJ'U Bel f1l.J 1.f\1 c.l'U el f1 b 6151;'1'1 bbl;'! t?l1';i?f fl~Vl c.11'\Jlil 1 f1 bb 'U fl'Vl b1cJ'Vlt b"1ii 

q'VlB1 'U f111 EJ'U 8-:i b te:i bb 'Ufl'Vl b1 c.l'Vl~bl;'I~ bbc.l f1 lli11il1f1'Wel.:Ji! 1?11l.J11t:'1~1'Ub :ff e:i bb u fl'Vl b1 m~.:i bbf1';il.J'U1 n(gram 

positive) ~'Vl~?IB'U 2 "ll'U~fle:J 8. subtilis bbl;'lt 5. aureusci1'Ubb'Ufl'Vib1mbmitl;'l'U (gram negative)2 

"ll'U~ lli1bbfl V. alginoliticusbbl;'I~ E.coli 

II 5.2 "llelbi;'l'Uelbb'U~ 
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