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u ' 1.J't1 flvltJ8 

C\ QI J'llt 1' 0 A .c::I d lJi " : QI o' lfl " J ~1'1.J1'iltl'U t'fl'Yllfl1'H'Yi1~mtl~Utlfl'Yll1tl'VIUtlfl t~'illflv-lV~'I.Jl'Vl~m 3 ffltl'Yi'I.J1i t~llfl • 
Utlfll1l~tl1'11ff CDF04, SMF04 m,~ CDF07 1u5~'H"fl'\.l'I.J1~ 5 ~mU'fl~flfllllH'fl'\.IV~il'ilitl i~uri 
A JI ~I oQ 

'Yilfl'lr f.!W'Hf.JlJ fl11fl1'1.J m11'Hmfl1ffU'f1~1~tl~l1"11fl11l'Yi1~mv~\Plflfl11l'ilHYU'fl~fl11H'fl\Plff11 . 
" d, ,d,Q I .e:I, I .c:::i, 'J) .,d 

9111.J l 'fl'lr'Yi'\.lfl~ U tlfl 'Vil 1 ti H'fl fl111'1flll 1'Yitl11ff fl11~'YI 1'111J1~ fflJ\PI Ofl11 H'fl \Pl ff11 \Pl 11.J l'fl 'lr'Yi'\.10~ 

CDF04 1u Marine broth flfl~fJW'HtJ" 30 O~ffWJf'fllC]ftlff 'VilO'J!' 7.0 flm1fl1'1.J~flm1 150 rnt1 . ,, . 
~O'I.Jll1lm~1ir01mffl1 1.0 ~911~0'1.J1l1 't11fl11l'Yi1~l~tl~lri'I.Jn'f11 48'H111J~ ff1'111tl SMF04 U'flt 

,, ' ,, ' 
Q.141!1 .c:I." .c::I Q .c::I. I .C::. 

CDF07 'I.J'I.Jl1Jfll'Yi1~mtl~~1tl ORI medium 'Ylf.lW'HfJlJ 30 fl~ff119f'f119ftlff'Yit111 SMF04 J:,.i'fl\Plff11 
SJ .c:I 'J j/-=l 4 d. .d 41:i .d 1 .c::I , " .J .C::. I 

9111.J'il'fl'J!''Yi t'fl~l1Jflfl1tlfl1J'Yilfl'J!''YI 7.5 1Jfl11fl1'1.J'YI 150 10tl\Plfl'I.J1'VIU'fl~ 'Hfllfllff'VI 1.0 "1911\Plfl • • 
u1Yilu,iw~~n-m1~~m1J1~ff1Jffl'Hft1 CDF07 fiv~'Vi!O'J!' 7.0 t1\Pl11m1fl1u 100 1vt19ivu1Yi 

I I JI I I 

1m~lilmmff11 1.0 ~9119ivu1Yi djv1V11~1~v~1rlunm 48 cif1 lm1iu1~t11tiu l~t1'Yit111m1vii~ 
QI ' : Q,I " Q 41::S .c:I. .c:I, QI ,lo., t d. d. 

'ill fl fl11 ff fl~ ff 1'U 'U 1'111J fl~ 1tll01i 'f1l l fl9fl\PI 'Yl'U O ~u ti fl'Vll 1 tll'J flffl tl'Yi 'U 'fl tltl ti~ U ti fl VI 11 tl'VI ff fltl 

i~uri Bacillus cereus, Escherichia coli ATCC 25922, Micrococcus luteus, Pseudomonas 

aeruginosa, Staphylococcus aureus ATCC25923 1m:: Vibrio alginolyticus i~ 1flv'Yl~ff0tl~1tl . ,, 
mnJ!mw 0.46-10.0 ij'fl~flf1J r,.i'f1m1~1uum1t1fl111~vYiut1fl i~'il1flv-lo~u1V1t111 SMF04 odlu 

fffl'fl Corynebacterium U'fl~ CDF07 vr.i1ufffl'fl Photobacterium 
• Q • 



Abstract 

In this research, 3 strains of bacteria isolated from marine sponge, namely CDF04, 

SMF04, and CDF07 were cultivated in a 5-L fermenter for study the effect of various parameters, 

i.e pH, temperature, agitation, aeration and fermentation time on growth and production of 

antibacterial substances. The results revealed that the optimum conditions for antibacterial 

substances production ofCDF04 in Marine broth were cultivation at 30°C, pH 7.0 with 150 rpm 

agitation and 1.0 L/min aeration for 48 hrs. For SMF04 and CDF07 when cultivated in ORI 

medium at 30°C for 48 hrs SMF04 produced high amount of antibacterial substances at pH 7 .5 

with 150 rpm agitation and 1.0 L/min aeration while the favored conditions for CDF07 were 

cultivation at pH 7.0 with 100 rpm agitation and 1.0 L/min aeration The ethyl acetate extract of 

culture supernatant of all strains showed inhibition against the following tested bacteria: Bacillus 

cereus, Escherichia coli ATCC 25922, Micrococcus luteus, Pseudomonas aeruginosa, 

Staphylococcus aureus ATCC25923 and Vibrio alginolyticus when tested with 0.46-10.0 mg 

substances. SMF04 was indentified as Corynebacterium sp. while CDF07 was a member of 

Photobacterium. 
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ff111.JW\;ll";iH 
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' "" Vll"HUl 't'IUl 

2-1 tJ!mw1iiuV11vfi~1i'lu11fofo~u~~mlfl ,~'il1flU'IHl.:J~tld~H'11'UVl::m 4 
..::1 , , d 4C!t. Id.ti 

2-2 fl 11lJ'J!fl'llt1.:JffTHfl1J11~u,::mprnV11.J 'illfll'tl'U Vl'H.IVl::m 6 
e:t d d <Ct, d,.,/ 

2-3 t)Vl1i'lltl.:Jff7':itltlfltJVl1i'Y17.:J'lf1fl1l'IVll'l1.J'il7fll'tl'UVl'HIVl::m 7 

2-4 m::1.J1um':i1lJUV11.Jt1ii~lJ 'lf'U~'llt1.:Jffl':it1tlflt)V1im.:i;hml'l~l'l1.Jluu1.Jfl'Y111t1 8 
... 

VI:: m 1J 1 .:J 'lf'U 
' : QI ,I ,, : QI ,, d Q,I ,,, l!:ld 

4-1 fl1'U1'11'Ufl1ttfflflU'IHUfl::'U1'11'Wfl11'1H'lltl.:Jff1':iVlfffl~ ~'il1flfl1':ill'l7::mt1.:iu1.Jf1Vll'HJ 22 

ff1t1-.iu,f CDP 04 1uo.:im1fl~fl11.JfllJViltl'lffl7~7.:J'l 
,, ,, ' ,, 

4-2 fl1':i V1.JO.:JU1.JflTI11tlVl~fftl1.J'IJV.:Jff1':ifff)~ 'il1flff1'U'U 1mjn'Yi i i'il1flfl1':i lfltl.:JU 1.Jfln11tl 22 
V V , 

':i'Hff CDF04 1um'tt7':i1fltl.:J1,1tl Marine broth nfl11.Jflllriltl'lf~7.:J'l 
,, ,, ,, . ,, 

4-3 tlT11ir mttfft;u tt' .:i1m::tl111 irm1 tt' .:J'lltl.:Jffl':ifffi~ 'il1ntl1mjn'Yi ii 'il7flfl1':ill'l7::1nt1.:i 23 
V V 

111.Jfl'n11tl':i'Hff CDF04 1uo.:imjfl~1tl01'111':i1fltl.:J1,;tl Marine broth l~tl"fl1':ifl11.JfllJ • 
d .d' ' fl 11 lJl ':i1fl1 ':ifl 1 'U VI fl1 fl 1 .:J 'l 

tJ ,, I JI 

4-4 fl1':iV1.JV.:JU1.Jfl'n11tlVl~fftl1.J'lltl.:Jff7':ifff)~'i)1fl'U1'11ljfl'Yiii'il1flfl1':ilfltl.:JU1.Jfl'nl1tl 24 
.., ,1 , ,1 ,l d cl , , 

ffltll'l'Ul CDF04 'U01'117':imt1.:i1'lft1 Marine broth Vlfl11.JfJlJfl171J1':i1 'Ufl1':if11'Ufl7.:J'l 
t/ J/ JI I JI 

4-5 'U1'11'Wfl1ttffl;Utt'.:i1m::,l111'Uflff1':ifff1~'il1fl'U1'1111fl'nti'il1flfl1':ill'l7::1fltl.:JU1.Jfln11tl 26 
V V , 

ff1t1-.iu,f CDF04 1uo.:im1fli1t101'111':i1fltl.:J1,rti Marine broth l~tlijfl1':ifl11.JfllJfJW1-HJi1n 
... 

25 uri:: 30 t1.:ifl'11ttfmttft1ff 
,, ,, ' ,, 

4-6 fl1':i V1.JV.:JU1.Jfln11 t1Vl~fftl1.J'lltl.:Jff7':i fff)~ 'illfl'U 11121'nvi ,i'il1flfl1':i1fltl.:JU1.Jfl'n11 ti 26 
"' " , ,l d Q ,:::f, ff1tll'l'U1l CDF04 'U01'111':imt1.:Jl'lftl Marine broth VlfJW'tt f.JlJ 25 uri:: 30 tl.:Jfl'71ttffllttftlff 

: QI ,I ,, : QI ,, QI : QI .di ,, ,1 
4-7 'U1l1'U fllCJfflflU'tt .:JUfl::'U1'11'Ufl11'11 .:J'lltl.:Jff1':ifffl~'il1fl'U 1'111Jf1VI 'il1flfl1':i 11'17::mtl.:J 28 

...... , QI Q/ ,, ,:::f, ,,, .dQ/ 

111.JflVll'HI CDF04 'UtH'ttlJf1~1tl Marine broth U'tl::1Jfl1':i '1101fl1fl'VIVfl':i1 1.0 1.5 1m:: 
... I d 

3.0 flfl':ifltl'UlVI 
JI JI I J/ 

4-8 fl1':i V1.J v.:iu 1J fl'n 11 tlVI~ ff tl1.J'lltl.:J ff1':i ff f)~ 'il1fl'U 1'1121' fl'n, 'il1flfl1':i 11'17:: 1ft tl.:JU 1.Jfl'Yi11 ti 28 

CDF04 luo.:il121'ni1t1 Marine broth un::iim-:illl'mmff~6\Pl':i1 1.0 1.5 ui,:: 3.0 n~':i~tl'Ul'n ,, ,, ' ,, 
• "' ,I ,, • "' ,, "' "''ii 1' ... ... "" 

4-9 'U1l1'Ufl1CJf'tl't!Ul1.:JU'tl::'Ullt'UflUl1.:J'lltl.:Jff1':ifffl~VI lfl'illflfl1':ill'll::mt1.:iu1.Jf1Vll':itl 29 
' 1' ... ' CDF 04 ~'ltl Marine broth n1::t1::nm~1~'1 



'IJ 

4-10 
,, ,, • 'JI 

fl1'jfj'lJrJ,mm1vh1t1'Yl,lffij'lJ'IJt:l·HYl'Jfff),l'i)lf1'UTH2!nn11'illf1fl1'jt'Vlltt~tl-:J 30 
dQ jl .J 1 

U'Ufl'Ylt'Jtl CDF 04 wm Marine broth 'Yl'Jttltt11;ll911-:J1 

: ., " " : ., " ., ,1 " 4-11 \Jl'H\Jf1tC)fl;ll;lU'IHtmtin'VI\Jf1U'lH'IJfl-:jffl'jfff1,l'i)lf1fl1'jt'Vlltmt1-:i SMF04 ,l')tl 31 

ORI medium luti-:i112!n~ijfl1'Jfl'l'Ufl1J~tn'lf~1-:i1 ti'.IU'Jttltnm 48 -ir11m 
,, ' ,, 

QI QI J:l d QI ,=f,, 'JI .ct. d d 4-12 fl1W'Utl-:JU 'Ufl'Ylt 'J tl'Yl,ifft:l'U'\Jt:J-:jffl'jfff1,t'YI ,l'i)lf1fl1'jt'Y'f ltmt1-:iu 'Ufl'Ylt W SMF04 32 

lu ORI medium lut1-:il'l21n~ijfl1'Jfl1'UfJ1l~tn'lf~l-:J1 
: QI o' " : QI ,, QI 4-13 'lJ ll'I\J f1tC)fl;ll;lUl'l-:Jtmt\Jll'I\Jf1U 11-:J'\Jij-:jffl'j fff1,1 'i)lf1fl1'j t'Vf ltmt1-:i SMF04 1 'lJ 33 

t.1-:il'l21n~i°jm'Jfl1'Ufl1J091'Jlfl1'Jmu~1-:i1 tflu'Jtt1tnm 48 -ir11m 
,, ' ,, 

4-14 fll'j fJ'UfJ-:JU 'Uflnt1 tlVl,1 ffV'U'\Jt:J-:jffl'j ffn,in ,,'illf1fl1'j t'Yiltt~tl-:JU 'Ufl'nt1 ti SMF04 35 

lut1-:il'l2!n~i°jn1'l'fl1'LifJlJO91'Jlfl1'.imu~1-:i1 
: QI o' " : QI ,, QI 4-15 \Jl'VI \J ntCJfc-mu l'l-:Jtmt\J l'H\Jntt'Vl-:J'\Jt:l-:Jffl'.ifff1,t'i)lf1fl1'j t'Vf ltmt1-:i SMF04 1 'lJ 37 

t.1-:il'l2!nl1t1 ORI medium ~ijfl1'Jfl1'UfJlJO91'Jlfl1'J11¥mmff~l-:J1 ti'.IU'Jttltnm 48 -ir1 tlJ-:i 
,, ' ,, 

4-16 fl1'JU'UU-:JU'Ufl'nt1tl'Yl,tfft:J'U'\Jfl-:Jffl'Jfff1,in 11'illf1fl1'Jt'Yiltt~tl-:JU Ufl'nt1 ti SMF04 38 

1 'lJ 0-:J l'l 21 f1~ijfl1'J fl1'Ufl lJ 091 'J lfll'J 1 ,¥ t:llfllffl>i l-:J1 
QI .,..,.d jl d d.l" Ad QI 

4-17 1;lf111Wt lfl Li;l\J fl1'JtltllJUf1'JlJttl;lt'Y1,1fft:1'U'Yll-:J'lf1tfllJt'Utl-:J91\J'\Jt:l-:JU'Ufl'Ylt'Jtl'Jl'lff 39 

SMF04 
: QI o' 'JI : QI jJ QI t! .c:td 

4-18 'lJ l'H \J m C)fl;ll;l U l'l-:J Ul;lt\J ll'I \J mm-:i,i t)-:j ffl'j ff f1,t 'illf1fl1 'j t'Vf lt m tl-:JU 'LI fl'YI t 'J ti 41 

CDF0711t1 ORI medium luo-:i112!n~i°jfl7'jfl1'UfllJ~tn'lf~1-:J1 ti'.l'lJ'Jtm~nm 48 -H11m 
,, ' ,, 

4-19 fll'j U'UU-:JU'Ufl'nt1 tl'Yl,tfftl'U'\Jt:J-:jffl'jfff),t'n,, 'il1f1fl1'j t'Ytltt~tl-:JU 'Ufl'nt1 ti CDF071 'lJ 42 
' GI a, jJ d.d d. f 

f:t-:J 11 lJ n,i 1 ti ORI medium 'YI 1J fl1 'J m 'LI fl lJ 'Vl tn 'lf 911-:i 1 
,, ,, ,, 
o cv ti jJ o GI 'JI GI d , 

4-20 \Jll'I \J f'ltC)fl;ll;lU l'l-:J Ul;lt\J 11'1\J mm-:i '\Jtl-:Jffl'j ff f1,t 'il1f1fl1 'j t 'Vlltm tl-:J CDF07 'lJ 43 

o-:i112!nl1t1 ORI medium ~ijfl1'Jfl1'UfJlJfl91'Jlfl1'Jf11\J~1-:iai ti'.IU'Jttltnl;ll 48 -ir11m 
,, ' ,, 

QI GI d .Cl QI Q, jl d 4!:I el 
4-21 fl1W'Utl-:JU'Ufl'Yl1 W'Yl,tfft:J'U'\Jtl-:Jffl'Jfff1,t'YI ,t 'il1f1fl1'J !'Vlltmtl-:JU'Ufl'Yl!'J ti CDF07 44 

~1tl ORI medium luo-:i112!n~i°jmrn1'UfJlJfl9l'j1fl1'.if11\J~1-:J1 

: ., " " : ., " ., ,1 " 4-22 \Jl'VI\J f1tCJfl;ll;lU 'Vl-:JU1;lt\J1'11\Jf1U'Vl-:J'\JV-:Jffl'Jfff1,t'illf1fl1'Jt'Yt1tmt1-:i CDF07 ,t 1tl 45 

ORI medium luo-:i112!n~i°jfl7'jf11UfJlJfl91'.ilfl1'.i1l¥mmff~1-:J1 1i'.lu1zt1znm 48 -ir1 llJ-:J 



fl 

' "" fll'HUl 'ttUl ., ' ., 
4-23 fl11tl1JO•m1Jflnt10V1~ffV1J'llt:l-!lff11fffi~n,~\llflfl11tVil~tilo-:iu1Jflnt10 46 

CDF07 ~10 ORI medium 1uo-:i1njn~ijfl11fl11JfJ11V~11fl111~mmff~l-:i"7 
: QI ti ,, : QI ,, QI "1 ,, 

4-24 tJl'YltJfltciflH'IU'IHUfl~tJl'YltJflU'IH'llV-!lff71fffl~\llflfl11tVil~tlW-!l CDF07 ~10 48 

ORI medium 1uo-:imjfl~1~0~t1fllfl11l12jfl~l-!l"7 
., ' ., 

QI QI d..:S QI d,,'JI ... 'JI 
4-25 fl1101JO-!JU1Jfl'Ylt10'Yl~ffV1J'llV-!lffl1fffl~'YI ~\llflfl111Vil~mo-:i CDF07 ~10 48 

ORI medium 1uo-:imjfl~1~0~t1fll~l-!l"l ., 
'JI ... ... ... 'JI ... ... ., 

4-26 fllWV1JUfl11JUfl~'Yl~ffV1J'Yll-!l'lf1tflllt1JV-!l~tJ'llV-!JU1Jfl'Ylt101l1ff CDF 07 49 
..i ..i I 

fl-1 fl11'Yl~fft11J'Yll-!l'lf1tfl1JUfl~fl11VltJf.lfl1J1flUfl~Nflfl1J'lltl-!l')!~'Yl~ffV1J API 20NE 67 
d d I 

fl-2 fl11'Yl~fft11J'Yll-!l'lf1tfl1JUfl~fl11VltJf.lfl1J1flUfl~Nflfl1J'llV-!l'Jt~'Yl~ffV1J API Coryne 68 



' .. 
fll't"ttl 

.., 
ill 'i'U~.fll'W 

,, 
2-1 flTH1di11Jf1'UU'U'U Symbiosis 'Utl~~iiirn1ou1'!::-nv-nhv1:m, 

,, ,, 
QI Q QIQI QI d. .:::Id. 

4-1 1'1fl'l!W::'U'.il1Wtl'Utl~ V. alginolyticus 'Ut1~ffl'HYfl~Hl1flfll'H'nl::mt1~U'Url'Yl!':itl 

CDF04 1un-m1::~i1m1r11'UfJ1JVht1'lf~fi1~1~c:i ,, ,, 
GI Cl. QI GI GI d. AA 

4-2 1'1fl'lJW::'U':il1Wtl'Utl~ V. alginolyticus 'Ut1~ff1':ifffl~Hl1flfll':itVn::mt1~U'Url'Yl!':itl 

CDF04 1umn1::~i1m1r11'UfJ1JV~11m1n-:ru~fi1~1~c:i 
,, ,, 

4-3 (lfl'lJW::'U1!1WtJ'Utl~ B. subtilis 'Utl~ffl';jfff)fl,Jlflfll';i!'V'll::t~tl~!t'Urlntltl CDF04 

1un-m1::~iinnr11'UfJ1JV~11m'Jmu~fi1~1~c:i ,, ,, 
4-4 'U1!1Wtl'Utl~~tl V. alginolyticus 'Utl~ffl';jfff)fl,Jlflfll';j!'V'll::t~tl~!t'Urlntltl 

,,1 .. 
SMF04 'Yl'V'l!tl'lf 7.5 

,, . ,, 

SI 
'MUl 

5 

23 

25 

27 

33 

4-5 'U1!1Wtl'Utl~~tl E.coli ATCC 25922 'Utl~ffl'jfff)flnii,11nm1t'V'17::t~tl~U'Ur1'¥llltl 36 . 
d.GI I d 

SMF04 'Ylti~'J1fll'Jfl1'U 100 150 trn:: 200 'Jti'U~tl'Ul'YI 
,, ' ,, 

4-6 'U111Wtl'Utl~~tl V. alginolyticus 'llt1~ffl'Jfff1flnii,11flfl1'Jt'V'll::tilt1~U'Url'¥l!~tl 39 . . 
.... .., ,,, ,d Q 1 d. 

SMF04 'YllJtl~'Jlfll':i l'ltllfllfl'YI 1.0 1.5 tm:: 2.0 1'1~':i~tl'Ul'YI 
d. d.'1 .c:ld. QI 

4-7 f-l1'1fll'J'Ylflfftl'U'Yl1~'lf1!rllJf11tl')!fl'Ylflfftl'U API Coryne 'Utl~U'Url'Yll':itl'Jl'lff 40 

SMF04 ,, ,, 
QI Q GI QI GI d. .cld 

4-8 1'1fl'lJW::'U'J!1Wtl'Utl~ S. aureus 'Utl~ffl'Jffflfl'11flfl1':il'V'l7::mt1~U'Url'Yll':itl 

CDF011umn1::~i1m1r11'LifJlJ'Vi1t1'lf~fi1~1~c:i ,, ,, 
GI Q QI a., GI .c::1 dA 

4-9 1'1fl'lJW::'U'Jl1Wtl'Utl~ B. cereus 'Utl~ffl'Jffflfl'11flfl1':il'n7::mt1~U'Url'Yll':itl CDF07 

1'Ufffl11::~i1fll'Jrl1'UrllJV~'J1fll'Jfl1'U~fll~1~'1 q ,, ,, 
QI Q QI QI QI d. d..d. 

4-10 1'1fl'l!W::'U'Jl1Wtl'Utl~ V. alginolyticus 'lltl~ff1':iffflfl'11flfl1':i!'V'l7::mt1~U'Url'Yl!':itl 

CDF071un-m1::~iim1r111.Jr11Jv~11m11..f mmfl~fi1~1~c:i q .... 
4-11 f-lflfll':i'Ylflff'O'U API 20 NE kit 'Uti~U'Url'Yl!W CDF07 

ri-1 'lfflt1~'1n!n'V'l!t11J'lfflrl11.Jrl1J~Hl1um1'YlflflfN q • q 
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' ""' tJYIJI 1 
0 

1J11Ul 

fl'ln11ihnJ111i1tfl'lnnhA'w'lltHifw,.,, u u 

fll'l'fffllllff1H>Vfl(J'Vlf 'VIN'lf1fllvt (Bioactive Compounds) 'illf1~.:ii'.i:i}1\PI 1u'Vltlmill''U 

~f.:m~1.hrn.1Qfl fl.ff. 1960 11'.luium (Proksch m1tfltut, 2002) 1dv,:nnnmrnvnq'Vli'VIN'lf1fll'Vl~ 

mm i~'inn~.:ii'.i:i}1\PI 1u'Vltmi'.i,.ht 1t.1'lfu~1nnn'Hc11t.1 t'lf'U 1i11'.luv1i'n1:11 hfl 11'.luri1ur-nrnlw 

,A • ?I "" 1"?1 QI"" 'i' 1""" ?I tmV•Hllm.:i l1.l'UV1'H1'l'lff'l'lJ 'lH1J'U\Pl1\Plfl\PlllJ'Vl1.:i tlllclfJcl (Molecular Probes) 'If P-lcl\Pllu'U 

rnuicinJ 1mt1,11'.lmn'l'~li1ht it.1'lfU'Vll.:ifll'l'mll\Pl'l' (Agrichemicals) iflt.1fll'l'ffflll11u,b.:iurn 
.. ' ' 

'ilt't11fll'l' mmffl'l'VVfl(J'Vlfi'Vll.:i'lf1fl1'Vt'il1f1n .:ili'lf1\PI 1 'U'Vltm'Yi hii'.imt~mY'U l1 it.:i (Invertebrates) 
y V 

l'lf'U ffl'H'.iltl'\l'Ulfl 1my (Macroalga) 1fomi'.:i (Corals) Uclttiv.:iih (Sponges) 'Hil.:i'illfl'IJ'U1uiJ 

fl. ff. 1995 '1.:itilllim'l' ut1nffl'l'VVfltJ'Vli'Vl1.:i;hm'Vl'illfl1ilu'Vl1u~mfft.1V~'.i11Jt11Jff1P11'Vltm~ 'hii'.i 

mtflflff'U'Hil.:it~llmn'u 1dv.:i'il1n~-u'vi1uii1:111u11 'ilil'U'Vl1u~mfft1mi'.i11Jn'I.Jff1P11'Vltm~ili cu era q cu 

QI Q.I ' d ,::::t, ,e:{ A d.:::t QI.C:::::. 'JJ QI 

mt~flff'U'Hcl.:i'I.Jl'iltllfl11llffllll'l'OP-lcl\Plffl'l'VVfl(l'Vl1i'Vl1.:i'lf1fl1'Vt'VllJfJtuff1l'I.J\Plfl"1tlfl'I.Jffl'l'VVf1 
.r:(d, i" Q,I o' ' t ,i:k ' .r:( d d Q d. ,I 'JJ d. t) 'Vl1i 'VIUtlfl fl 'ii 1flff \Pl1'Vlt lclll'lcl l'U 'U CJf .:i'Vt'I.J 11ffl'l' V Vfl(l 'VI 1i 'Vl1.:i'lf1fll'Vt'VI 1 cl 'U 'VI Wff 'l' 1.:1'\l'U 1l 

flt\! ff1lU~fl"'lt.lf1'1.Jffl'l'~Utlf1 l ~'illflfflPl1'Vltlcl 1 flt.l't11fll'l'ffflll1U'I.JflTil1 ti Uclt'l' l~lWfl'illflfflPl1 
' V 

'Vltm'Yiilii'.imt~flff'U'Hil.:i l'lf'U TIV.:!'Ul 'HVt.l (Mollusks) ff1P11~1vt1fl Tunicates Coelenterates um: 
V ' 

Crustacean vt'I.J11ff11J1'l'mwn,iiu'Vl1U'illf1TIV.:i'Wl i~mn 'lf'UflTiitfl (Kelecom, 2002) iflti 
V V 

,ii'U'Vl1Ull1rl1U'Ul~Ufl U'I.JflTil1tl (Bacteria) ffl'H'.ilt.lffl;t.11UfllJ'Ull~'U (Cyanobacteria) ffll1'.iltl 

ffl;t.11(Green alga) ffl'H'.ilt.lffUfl.:i(Red alga) fl!ililPI iti~ (Cryptophytes) ifl iuutic1m'ilc1tcl\PI 

(Dinogagellates) m1:i,1v:m111 (Diatoms) (Lee Ucltfltut, 2001) f.:i1!h.J~lJ1'\lV.:ifll'l'fffllllUtlfl 
,rt ,cS .add .J ~,, : , ,J i A .::told 

ffl'l'VVfl(l'Vl1i'Vl1.:i'lf1fl1vt'il1f1U'I.Jfl'Vlt'l' tJ'VIUfJfl 1 fl'illflti v.:iu l'Vltm u 'l'tmff 'VIV tu t1.:i'il1nu1Jfl'Vlt'l' v 

ffllll'l'O'U llllP-liilPI 1 'U 'l't~'I.JV\Plff1'Hfl'l''l'1l l Ucltfll'l'f11'1.Jfl1lff fl11tfll'l'Nil\Pl't11 l ~flt:1'U-u'1.:i~lfJfl11 • • 
itlPl1'VltmM1v,iiu'Vl1vtu '7 'Hil.:i'illnuun i~,iiu'Vl1U~Nil1P1ffl'l'~iv.:im'l' i~u"'1 ,!u~v iil~fl1'l' 

flflll 1 i U fl fll ':i flflll l'H lff fl11t~ll11lltff1l 1 'U fll':i NiilPI ffl':iV Vfl(J'VI f 'Vil.:! i1mvt 'ii lflU 'I.Jfl TI11 t.l~ 
,, QI,,:,,, QI,, '"" ,,,, ., 

uvn lfl U'il'ilmMmu iflun U'il'ilt1'Vl1.:ifl1'Wffl':im'Hl':i l'lf'W 'lf'Wfltmtfl11111'\lll'\l'Ufll':i'I.JV'U 
' y V 'I 'i' ,!I QI QI ""il QI ,, ... ' ... L'W l\Pl':il'il'W Uclt1il~Vl'Hl':iV'W'7 'UVfl'illfl'W'I.JtJ,:jlJ 'il'ilt.lfll'Wfffl11tfl1':ilvt1ttnt.l.:i l'lf'W 'YHV'lf 

V V 

fJW11tJ" trnncift'il'I.J IPITIVfl'il'Wl'LIU'I.J'I.Jfll':ilvtltt~v.:i 1~u~u iflfJfll':iflfllllil'ilit.1~.:inrl11mrl1il 

m'il~1l'U'I.Jfl1':i1'W':it'I.J'I.Jfl1':ilvtltlifJ.:i'\l'Wlfll~fl l'lf'W vhnffn (Flask) 111V~ll'U'Wfl1':i1'Wo.:imjn 

':it~tl'Ha.:itJiju;n,'j (Laboratory fermenter) ili' ~~fl1':ifffl'14111.Jt1,n-n1fl~::ffllJ110fffl1flih1io£J 



1.J1-:ivrh-:i~
11
hiffllll'Ji1~11iium'Jll-lTifl1ffni~i~m~vn:::vth-:i~-:itrtv~v-:im'Jfl11.JfllJtl~it1lMfl-:i~ • ,, ,, 

~-:ii!ulu-:i1u1iv-ut-:ivi1m'JfffnllHfl'\JV-:ith1it1~1-:ici 11uri Vitv'lf VW'H.flil fll'Jfl1l-l im:::m'JlM . ., 

mmfl'~Vfll'J Hil91ffn ~,u ~fl'lfV'l'\JtMU 1.JflYh1 ti~iwn 1 ~~1nTiv-:itl1V1:::m l uti-:i'H:wn~"fll'Jfl1l-l 

(Stirred tank reactor) '\Jl-ll~ 5 i191'J t~V'Hlffm1:::~vi1 lMU1.Jfl'Yll1tJHil91ffl'Jl~~~ty~t~mrlum'J 

thiv-:iil-:ifl1llJtr!lJ 1,J1~lumrnil91 l lJ'\JlJl~ lm.utu~v 1,J ., 

... ...CV 

ffllllA!PU,t0.:Jfl1'i1iltl 
,, ,, ' 

~W'HfJ" 'Vitv'lf fll'Jfl1l-l m'JlMmmf'I Ufl:::'J:::t1:::nmm'Jt~t1-:ii:jivnu91n~1-:itil-lijHfl~V 

fll'Jt~'ityufl:::Hil91ffl'Jeunq'Ylf'Yl1-:i'lf1.fll'Yi'\J~-:iu1.JflTit1tJffltJ~l-l{~l-if1um'JfffllJl 

' _ I ,! -=t ' , Vcv ""' cv 
l.l'i~ &tl'V'UflflUl11il~ ~'i'Uil1flfll'i1iltl 

1'J/ dol" ..:t.c!do Q Q " AlflfJ/.c:1 1. ~ff m1:::'Yl'Yll '11 U1.Jfl'Yll'J tJ'YllJ llJlfl'fllJll ~'JqJUfl:::Hfl91ffl'JmlJ ~fl'JfV'I 
... ,, "" 1"-•"" .,j ,,,, ' 111_1 2. ffllJl'JilHfl91ffl'JmlJ~fl'Jf'VI ~lJ'JlJlWlJlfllV'IU 'If lJfll'JMfllJ191V m 

... CV 

8110'Ul,tA,t0.:Jfl1'i1iltl 
,, 'JI ,, ' ,, 

fll'J fffllJ lfli'-:i-u Li'.lu fll'J l Vil::: l ii t1-:iu1.Jfl'Yll1 vihwn 1 ~lflTI v-:iil l'Yl::: ml 1t1m'H l'J Marine 

2 

broth 'H?n ORI medium 1uti-:i'11:wfl~ijfll'Jfl1l-l'\Jl-ll~ 5 i191'J l11lJ191'J'J1lJ 3 i1mluffm1:::~ijnn 

fl11.JfJlJ'nlV'lr ~W'HfJ" V91'Jlfll'Jfl1l-llm:::v91'Jlfll'J1Mmfllfl'~l-:ici 1~fll'Jl~lqJUfl:::fll'JHil91ffl'J 
,, d A d O , ,, .:Id Q 1 """ i .., ... i 91llJ ,n'll''Vll'VI fl'11 lff .fll1:::fll'J l'Vll:::mtJ-3'Yl'Yll '11 U1.Jfl'YllWHfl91ffl'J ~tl1~fll'j l ~'Jqj ~tlfll'J'Hl 

tll'l1'UfllC)fflilUM-3Ufl:::91'J1~1~fll'jHn91ffl'J~llJ,fl'lf'Vlti1JU1.Jfl'Yll1tJVl~fff)1.Jl1tJTI Disc diffusion 



' ... 
1Jfll1 2 

' ' ..,.., ..S ..S V 
rnnt1l''igrn~-nu1,u.1Timt116l.lf>~ 

' ... ""' ff118t>flq'Y11i'Yll.:J'lfl.fllfiillfl'Yltlt:I .. .. 
_,. A A o, ll)!/ """"-1 1 o' I 1"?j ffl'rnVfl(}Vl1iVIH'lf1fll'VfYlfffl~ l~'illfl1i'.i11J'lflfl 1JIJ'.it tl'lf'W1Jlfl1Jltl l'lf'W 'Jfl1J'WVTH11 ,, 

"' 0 "' , j/.c::l .c:t, I ,::::t, QI 1 
H'flfl'WTHV1J Hclflffl1 11ff (Pigment) H'flfltllillllllcl~ (Inscticides) H'flfltll1fllll rn (Medicines) 

1 ~ti, 'W fll'.i ffflll llt11u 'j fl'ilt vi lfll'j mi~ffl'.i VVfl(}'Yli 'Yll~;1fll'Vi 'ii lfl~ ~m}1,1~ mtfovd1J'W 1Jfl l'lf'W 
,!j "" d o' '1 -1 '::'I ?I ,, 111 ,,.,. ., ,,t 
'Vi'lfll'flt1'fl'W'Yl':itl Ufl 'WIJclltl~flIJ fl.ff. 1960 l1J'Wfl'W1Jl &~1Jfl11Mfllllfffl~ffl'.iVVfl(}V11iVll~ 

;}1fll'Vi'illfl~ ~iioif1,1~mfft1vdl 'W 'Yltm~ 1iliimt~m1'W11~~ (Invertebrates) l'lf'W ffl11 'i ltl'\l'W 1~ 
,, ' 

lmy ,J~mr~ Uclt'tfo~ill (Proksch et al., 2002) Uclt'illflil fl.ff. 1995 d'.l'W~'W1Jl ;~l111iimrnt1fl 

ff11 o v flf'I 'Yl i 'Yl H ;}1 fll'Vi 'ii 1fl'ii~'Wn16~ viff'a v di 111 ti11 ir',11n t m 1 ilii fl '.it ~fl ff 'W 11 t 'lf'W w:.1 • v cu 

,c1 .c::1 .c::l ... le:. • d "' .J .c:1 cl If) J/ 
ll1Jf1Vll ':it.I Uclt'.il 1JIJ11J1Wt'Vi1J1Jlfl'\l'W Vtll~'.i 1~l11 Ucltffl1Jl'j(lfffl~ffl1'Yl1JC}'Yl1i'YlH'lf1fll'Vi &~ 

' ,, 
I "" 1 .cl I ,::::t, d o 1"?1 'JI .c::l 'J/ ,:!,t 1Jlflfl11 10,000 'lf'W~ ~tl1J1Jlflfl11 100 'lf'W~ 'Yl\jfl'Wl1Jl 'lHlJ'Wffl1fll'W1cl'lf'Vi ffl1fll'Wl'WV~Ofl 

uc1t ffl1 t flii~1 i1 'W m1 tn11 m 1 ~t1ffl1 ovflqnin1~;}1m'Vim rl1rl'li:1'W ff11 t11u V11Jo 1 m-i'l'.I tlf:J iJ 
(Kelecom, 2002 ) 

,.. ""'d u t ""' 
1t:IU'Yl1FJ'Yltlt:lfl'UU'Ht:1.:J'Utl.:Jtf11tl8flq'Yl1i'Yl1.:J'lfl.fll'N 

t i:lu n '.i 11.J nut i:lu v UH~ ·h ffl'.i t11 u mm 1 cl 'ti'~ ii q 'Yl i' VI,~ ;}1m'Vi ii m 1 ff fl1111J 1 u 1u u cl t 

iim1il 11J11 iiJ'.it 1a'lfu1 'Wi1'il 11J'W vd1~fl11~,i11~ ii lm rl~~lll 'illflU 'Lifl-rh1 t1Ucl~11~ii~u ~vd'LI'W 

'Ufl i1'il11J'Wt1liJij;}1'Ut~ihfit111J1flfl'll 120 'lf'U~~litiuvd t'lf'W Penicillins, Cyclosporine A, 
?j !/ ,JI 1 QI t Ja ,::::t, 4,/ dll:I I GI 

Adnamycin llJ'Wfl'W 'fl1ll'illflU11'fl~~~nm1 tmH'illfl~'fl'W'Yl'l't1V1~mn11f1111J11mn11mtl'~WJl''Wfl'W 
JI I 1 JI , 

i~ir 'W; ~iifl111Jff'W 1 'ii fi 'ilt~'W '11 llV.Vl i:J 'WU '11 rl ~'\JV~H~flfiW ct11i'.i 1ll'lf1~ 111J't1 ffl '.i 6 V fl(} VI il'l l~ 

;}1fl1'Vill'l1rl~1'1111l~t1fll'l'ffflll ltt11 'illflfll'.i lltlfl Cophalosporins C Uclt Pl 11 'illfl'.i 1 
I J/ 'J} I t 

Cephalosporium sp. "¥it'Viltti1t1~ 1uill'Yltm'Yit~'U1Jl'illfl lm\
1
'1flt1N~'\l6~ Sardinia 1'W'lf1~,Jma fl.ff. 

14 ~amiiu'W 1fi~ 'llllJU Vl'U6, cl't1~'Vi'U, 'W ffl'H 'i ltlll cltff f111iliimt ~flff'W '11 61 'il\j flH~fl,'W 
' . ,, 

1~tJ'il ~'W 1'11 VTI 00':i 11Jfl'Ui1 ii-if1,1 l11 rl l'U 'W (associated microorganisms) 'illfl'li'Off1J1l~j l'W . . 
QI I ,di o , !/A , QI Q d ,I QQQ , O "" 

~~flcll1'il~'Yll '11llfl111lff'W 'ilfl~1Wfl 'ii TI'W 'Yl'.i tl'illflff ~1J'Jf1fl 'W'YltlclUTit'W 11Jl'YI~ fffl1Jfll':iHTifl ffl'.i • 
d QI ,1 

6 6 fl q 'YI 1i 'YI 1 'If 1fl l'Vi fl 'W lJ 1 fl '\l 'W 

'illflfll'.ifl'.i1'ilff61.J1J'Ylfl1llJ1itJ'Yll~'Yltlcl hJ'.ittJtl1cllfl1lfl11 20 ii (1984-1999) ~~l'W1J1 
I d 4 i QI .cl .d '1 QI Q QI ,I Q 'I O ~Id 

'Vt'U11 iJ 1978-1987 ll'Vl.:J'H1J'f1 2070 ~'U'U'VILflfJ'l'llfl.:Jfl'Ur-fc\~flWct'l1i'5''5'1J'lf1~~1fl'Vl~lcl l 'U ~1'U'l'U'U1J 



4 

l'NtN 1 % ~l~tl1f1tJ~ntJ'Y11U i~t1'.iltl-:JltJ1imnflfl1'.ifftl'lfll1JU'YltJO 1'1-n 3076 'lfU~ ihnu-:i 22 'lfW~ 
d111 'J/ .::s e1 , , .d QI ,C\ c1 o'td. J , 

(0.7%) 'Yl 1~'11flUtlfl'Yll'.itlU'1t'.i1 ;io1Jl'Jf1-:J 1988-1997 '.iltl-:JltJlfltl1fltl~'1tJ'Yl'.it11.ll'YOJ111fl'IJtJOtl1-:J 
' ' ,, 

11~1~1 1ltJU1l~'UtJlJUtJ1 i tl'1.1t1mntnt11t1'UUt1flTit~t1tt'1t'.ilTIUt1fl i~,nfl'Yltm t'lftJ tlrntm ~tJ 
' ,, 

;itflOtJ ffl'H'Iltl 1fo1tt'1tTiihti~ fiO ,&;ifh.iijmtt1mfomT-:i t'lftJ vhmh mollusles 

' . ... ""'"" ... ... "" 1i.1UTI1UTINi.1\Jli.1'1188flqTifiTI1-:J'Ul.fll'W 

iitJ 'Y11 v,:i 1n'Yl ti"~ nn11 fffl'l:l 1 n11 i:-in;i rr11 oonq'Yli'Y11-:i'J11fl 1'Yi ri1tJ 1 ,,,i1iut1fl, 
,C:. .r::::tAC\ 1 '1' 4 ~I _I o'd o' ,C\ .e1o'.d "IJJt 

1llflff-:J1J'Jn;ifl'11J Invetebrates l~tlfl~llJtJ 33 l1JOWlftJfl'IJO-:J1l'1tJ'Yl'.itl'Yllltlfl l~'Yl-:J'HlJ~ 10-:J~-:JlJl • • 
,:!I ,C\ Ao' -Ci ' - I ,. ... I o' d ,I ,C\ d o'd. 
fl{I ~~tJ'Yl'.itl1llfl~tJ;itflfltJ ffl'H'.iltlll'1t1J"1 t~tl'Yi'U 23 10 U~t 9 lIJOWlftJfl'IJO-:J~~tJ'Yl'.itl'Yll!tlfl ,, ' 
'M11-:i'H1J~ ,11mhi11 i-:i11t1'1ttut1~itJ;i111-:ifi 2-1 

Origin % 

Seawater 2 

Sediment 23 

Algae 10 

Fish 9 

Invertebrates 47 

- sponges 33 

- mollusks 5 

- tunicates 5 

- coelenterates 2 

- crustacean 2 

Other worm, reefs, wood ... 9 

Total 100 

(~"1 : Kelecom, 2002, p. 155 ) 
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1aun1u~OlfftlOQ11tlfl1JflO,nl1 

~nU'Y116~mffmJdfnJti1rvh:i-nl11~uri ~nuV116nzjlJ Archae, Heterotrophic bacteria, 

Cyanobacteria, Dinoflagellats mt:: Diatoms ~~~f11:1Wtf11'HJV1'J'l,JtiU'\Jfl~'1nU'Vl16~mfftlVO .. . .. ,, 
frnti1rrlv~ih '1tmfftivtji-rntiumm Symbiosis i~vu,j~vvmi'.lu 2 UlJlJflfl Exosymbiosis tiv 

Q 4 o'd. QI ,d t .ci. : .a, A o'd. GI 1 
1'fl'W'Vl'W'YIV1fft1Vij'Vl'lf'W~1'\Jfl~-rlv~u1 (Outer layers) U'ftt Endosymbiosis flfl ~n'W'Y11tl'VIV1fft1Vij ,, 
mt1lu-rlv~ih (Inner layers) i~t1m1fltj11lJti'WutJlJ Endosymbiosis rr~mh1i'.lumt1lutt1rntl1-11v ,, 
fllt1luibtflilt1ff'\Jfl~-vlfl~'Ul (Intracellular endosymbiosis or Intranuclear endosymbiosis) ~~fllV'I 

' ... 
'VI 2-1 

A. B C 0 

~-D\ 
~J ---... 

lllfi~ 2-1 flTrndf1lJfl'Ull1.J1.J Symbiosis '\lfl.:i,ii'UV1;6m,::vhi.:i,l1V1::m 

A: Extracellular exozymbiosis; B: Extracellular endosymbiosis; 

C: Intracellular symbiosis; D: lntranuclear symbiosis 
.cl 

(VllJl : Lee et aL, 2001, p. 258) 

I J/ I ,, 

ffln1~ll ~nuV116mft't1vg111Jtiuvhi~,l1 L'UV~ '1lf1'U\J'M'Wr:i 1flltl\J vmmtflltl, 'U'lfV~11~, 'U 
,, ' ,, 

ihi1'\Jfl~-rlv~il 1 '1tijffu Vl'l-111 fft fflJvg1i'.lu ~l'U1'UlJ 1f1'11f1f111'Yi-rlv~il 1 i~n1m1 i nim1 "'~ 
' ' "1" o'l,,d. .... 14 , GI IA 1.i!I, nrn~1m n 'Yll ll-tlJu1lJ1ruit11vmumnn111J111ru91::nflu i'U'Yltm un::1mn~'YIVijflWl '\!fl~ 

~ii'U'Yl~O 'UVf1'11f1il-rlv~J,rr~1i'.lu~vtj~1fov~.fltl m1~1iiuV11omff't1vtj11lJti1J-rlv~J1uflf1'1lf1 ,, ,, 
'1:: i~ffl':iV1'1-111 '11f1-rlfl~'U 111~1 '1n'U'Yl1 OL '1-1 ri l'U 'U ij'~ij ff1'U 'Jf1tl l 'U mtlJ1'Uf111VfltlV1'1-1U l ,f 

• 

vhi~tl1~1v 1iulum::1J1um·rn!~iuimrnu iu9l!vhmi'u 1rn::m1ff'~tm1::i111ff~ i1mi'.lu 

1m~i,~J,~u,irnurlv~J, tm::Hn~ffULflij~i'jq'Yl(lum19iv\jti'Uff~1'Uf1ril~Li'.lmrumwtilJ 

-rlv~J, ~~Ju~n'U'Yl1UL11ri1rl't~il1'1::ff1mrnHn~ffl'itJ'Uff~m1rn!~,iv~~n'U'Yll6i~ (Lee et al., 

2001) 



' . . 
.cf, ,=ti ..=-, ct dtet ' ' u CV Jc:I CV CV 

D'l'lt>t>nqfl1iflH'Ul.fll'VtflNO\JlillmJO'Ufl1(Jflt)ij1lllfl1JtT\Jll Allllfl'lZ~flD''U'ttO~ 

~iiu'Vl1v~mtlYvv~ti'Ut1\9lfh.iiim~~niYul1n.:i~.:i1-u,1vlv.:iJ1m1J11or-iii\9lff1':iVvnqY1{ 

m.:i;}1mY11 ~mnv•irw~ 1 mrlv~1u u nvvmrlu nrl1J\9111J11im1,a' .:ilm1z11 'ilz i~nrl1J ffl':i 4 nrl1J 
• • • 

1my'1 fivnzjlJ Nitrogenated, Acetate, Mevalonate miz Chiquimate 1~viim1nzj1J Nitrogenated 

6 

'U1lJ1WlJ1flit~ rn.:Jft.:JlJlflVflzjlJ Acetate flzjlJ Mevalonate UftZ Chiquimate \911mh~'U (Kelecom, 

2002) ~.:ilrlvn1fl1':ilWflfflHl'fi~{l{)f1t,:lu Classes \911lJfJWfflJ,j'~'Vl1.:Jlflii'ilz ,~~1'U1'U'lfW~ ~.:i . ... 
\91111.:J'Vl 2-2 

A ' ' d Cl .:to' \Jll1Hfl 2-2 fl11lJ'lffl'llV.:Jff1':i lfllJU\9lft~ flftlJ'Y1Vi'U'il1fl'ilft'UVl':i VVIZ rn • • • 

Chemical classes Microorganisms 

No. % 

Amines and amides 43 16.7 

Indole ikaloids 36 13.9 

Acetogeines 33 12.8 

Cyclic peptides 25 9.7 

Polypropionates 25 9.7 

Macrolides 17 6.6 

Sesquiterpenes 16 6.2 

Phenazines 11 4.3 

Diletopiperazines 10 3.9 

Diterpenes 10 3.9 

Carotenes 4 1.5 

Guanidines 4 1.5 

Benzothiazoles 4 1.5 

(Iso) qiunolines 4 1.5 

Dihalotyrosines 3 1.2 

Macrolactames 2 0.8 

Dipheylethers 1 0.4 

Steroids 1 0.4 

Others 9* 3.5 

Total 258 100 

(~lJl~~u,Jn,:nnn : Kelecom, 2002, p. 156) 
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,i1n,11'J1-:i~ 2-2 vm11ffl'Jtflii,11n~ii'W'Vl1V'Vltt'1Hii~ i,i'iimnn11 18 mjll 1~mi:luntj:1J 

Amines and amides iimn~irnfiv 43 'lfU~ (16.7%) 'JV-:J'1-:imfim1'l'Jfl"':IJ Indole ikaloids . . ' 
Acetogeines, Cyclic peptidase U'1t Polypropinoates ~-:J'VfU 36 'lf14~ (13.9%) U'1ti1'7'Jtflii'lfi1~ 

Steroids iiiJ~mwtl'mJ~~~fiv 0.4 nfoft~'W~ trnttrtvu,j-:im'Jvvnq'Vlim-:i;hmn~mi~ i,i'~1:1J 

.:I 4 el ,d d Id.ti 
Vl11Hrl 2-3 q 'VI 1i '\J v-:i ffl'j fl Vfl q 'Vl1i 'Vll-:J'lf1.fll'rl 'Vl'rl 'U ,i 7 fl~ '1 'W 'VI 'J U'Vlt rn 

Biological Bacteria Fungi 

activities 

No. % Origin No. % Origin 

Anti tumor 17 37 Alcyonarian(2), alga(l), 18 57 Alga(6), fish(2), 

Fish(l), mollusk(2). mollusk(l), reet'(l), 

Sediment(8), sponge(l), sediment(2), sponge(5), 

tunicate(l), wood(l) wood(l) 

Antibacterial 21 45 Algae(3), mollusk(l), 7 22 Sediment(2), sponge(5) 

sediment(8), sponge(4), 

tunicate(l), water(3), 

worm(l) 

Antiviral 2 4 Sediment(2) 1 3 Phanerogame( 1) 

Antifungal - - - 2 6 Alga(l), wood(l) 

Anti-inflammatory 1 2 Jellyfish(!) 1 3 Crab(l) 

Enzymatic 4 8 Mollusk(l), sediment(!), 2 6 Sponge(l0), wood(l) 

inhibition undefined(!), water(l) 

Others 2 4 Mollusk(l), undefined(!) 1 3 Sediment(!) 

Sub-total 19 40 Sediments only 5 16 Sediments only 

Sub-total 5 11 Sponges only 20 62 Sponges only 

Sub-total 4 9 Algae only 7 22 Algae only 

Total 47 100 32 100 . 
(vim: Kelecom, 2002, p. 161 ) 

4o i Q ,d a,'IJI .:10 Z .Q id d '1'1• 
1Hl1'U'l'U'Yl.:J'H1J<;l 47 'lf'U<;\Ul:l~'Ylfffl<;l l<;l~1fl111J~1'U'l'U'Yl.:J'H1J<;l 32 'lf'U<;l CJf.:J~~l'H'U 1<;\'l1'fY1'Hlt)fl 
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qnin1~'lf1fl1Vi~ ffn~ 1 ~;i 1nu 1J t1'Yi11 tiii ~1u 1umnni1~ 1~ ;i1m 1 i111 mrnq nim~'lf1fl1Vi~ 
QI , ,, t ,=t ...::s d QI ,, i QI o1 ..::1 QI~, QI t 

fff1~ '11f1't1~ U 1J tl't111 tJU'c'lt11't1V1fl'tJV~ U 't'ltrn U'c'lt 'U ff~1't1t1"'1JfJW fflJ1.J~ 'U f111 tl1.Jtl~f111 
" ,, JI ,, " 

1'11tll'llfl~1'UV~Vf1 a1.1ifomt1'Yi11t1 V1.JV~ 11i'ff <1"1<1 ~1VV1~1'lf'U 1 Uf111V1.JV~f1111'11tll'llfl~1'UV~Vf1 ., ., 

m1vvnqnim~'lf1fl1Vi~ffn~ 1~;i1nu1.1t1'Yi11tiii~1u1u 17 6lfU~ fl~trlu 371tJvfo~m1,iu~J~'H1J" 
.Ii ,,, , ... t : , 4 .::s d QI ,y .,. 
C)f~1Wf1 ~;J1f1ff1'H1W 1J'c°l11fo~u1ntrn <1"1<1 ff1'Uff11Vflf1f}'t11i't1N6lf1fl1Vi't1fff1~ ~;)1f1'J11J 
o ""' ""' c::lt <Id <I,- ll)Y 1 _I : .S 
;i1u1u 18 6lf'U~ ti~mu 57 1tJv11C)ftJ~ 1~mwn 1~;i1t1ff1'H11u IJ'c°l1 vlv~u1ntm <1n<1 U'c'ltnrn 

vi;i11w 1i1u vvnqnim ~'lf1fl 1Vi~ffn~ 1 ;i1nu 1.Jt1'Yi11 u i ~uu u ~~11Jmt1.11u m111Ju 't11.Jfliiqf1J 

6lfU~'llV~ff11vvnqniuntqni~u ff~~vvnm;it 1 2-4 

fl11H~ 2-4 mt1.11um1mun1.1t:iiiqf1J 'lfU~'llt:i~m1vvnqnim~'lf1m'Yi~Vi1.Jluu1.1t1'Yi11untm 

1.11~6lfii~ 

Microorganism PW Chemical class Activity 

Actinomycete 

- Coastal sediment Ac Lactone -

- Coelenterate N Depsipeptide Anti-inflammatory 

- Deep-sea sediment Ac Bromonaphtoquinone Antibiotic 

- Sediment (underlined) Ac Lactonized FA -
- Shallow water Ac Bromonaphtoquinone and Jactone Antibiotic 

sediment Ter Sesquiterpene -
- Undefined Ac Glyceosylated macrolide -

Alteromonas 

- Crustacean N Indole Anti fungal 

- Open sea N Cyclic peptide -
- Sponge N Macrolactame and amide ester Cytotoxic 

- Underfined N Dipyrrole Antibiotic 

N Guanidine Toxic 

N Amide ester Antimicrobial 

Ac Cyclic aromatic FA Bronchodilatator 
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..,j I 
Vll"lHfl 2-4 (Vl8) 

Microorganism PW Chemical class Activity 
Bacillus 

- Deep waters N Aminoglycoside Antimicrobial 
- Mollusk N Despsipeptide Cytotoxic 

- Polychaete N Cyclic peptide Antimicrobial 

- Sediment N N-isocoumarine and cyclic peptide Antimicrobial 

- Sponge N Cyclic despsipeptide -
Bacteria Gram+ 

- Deep sea sediment C- Ac Macrolide Antiviral 

237 N Cyclic lysine Cytotoxic 

- Undefined 

Pseudomonas 

- Fish skin N Guanidine Toxic 

- Polychaete N Cyclic peptide Antimicrobial 

- Red algae N Cyclic peptide Antimicrobial 

- Sponge Ter C50 carotene -
N Diketopiperazine and phenazine -

- Tunicate N Amide -
- Underfined N Indole and quinolinol Antimicrobial and 

antibiotic 

N Guanidine diketopiperazine Chitinase inhibitor 

Streptomyces 

- Estuarine sediment N N-glycosylated flavonoide -
- Fish N Peptide -
- Gorgonian Ac FA lactone Cytotoxic 

- Mollusk N Macrolactame Superoxide 

- Shallow water N Phenazine inhibitor 

sediment Ac FA lactone Antimicrobial 

N Diketopiperazine, pyrrole -
- Sediment N Phenazine and lactone amide ezyme innhibitor 

- Sponge Antimicrobial and 

Ac Naphtoquinone antibiotic 

- Underlined -



,:t I 
Vl11H)1 2-4 {Fltl) 

Microorganism PW Chemical class Activity 

Vibrio 

,, 

- Fish N Indole 

- Fish pathogen N Amide 

- Sponge Ac Bromo diphenyl ether 

N Indole and lactame 

- Underlined N Guanidine and lactame 

PW = Pathway; N = Nitrogenated compound, Ac = Acetate-derived compound, 

Ter = Terpenoid; FA = Fattyacid 

('Yim: Kelecom, 2002, p. 163) 

-

-
Antimicrobial 

Antimicrobial 

Toxic 

.J I 

~lflfl 1'i 7-:Jl'I 2-4 Vi 1J 171:1'l';i ti flflql'I n l'I 1-:i i1mvrli ff n ~ii~ 1mmfl ni1 vm 1mmfl vit1 a 
o, I "I 

'1'1-:ll'llJ~ 7 fl'llJflfl Actinomycete, Alteromonas, Bacillus, Bacteria Gram +, Pseudomonas, 
,9 I I l'IV I 

Streptomyces um: Vibrio Clf-:IU'U-:JtlJ'U 4 fl'llJ t~Ufl Nitrogenated compound, Acetate-derived 
o, I I , ,d l'IV : ,;J ?I 

compound, Terpenoid um: Fatty acid \9'11flfJ7-:it'lf'U 'U Bacillus l'IUf.Jfl 1~~lfl'Ull'ltttH'lflt1J'Uff1'i 
; ; ,, 

fl~lJ Nitrogenated 'lf'W~'\lfl-:Jffl';jflflflql'l1iflfl Aminoglycoside untnql'ln1ufll';i01JO-:JU'Ufll1t1U 

' ' .,.._, "'"' V 11tJ.:tl'U-J9tJ'n&flU"J'IJ8.:t 
"lj}o c. . dd 4-, Q.lt c:i. 

Besson untfltut {1987) t~l'llfll';il'l~nt:1-:if-lnfl intunn A Clf·:il.ltll'l1i 'Ufll'W'Uf.J-:Jfll';it~HY 
Q do' Ad O QI l I j} 'jl 

'\lfl-:J~n'Ul'l';if.J ~lflU'Ufll'lt';if.J Bacillus subtilis 1~Ul'llfll';i1.h1Jffmmtt1';irnt.J-:it'lffl 'Yi'U17 m1'lf • • ,, ,, ' 
ihmnvH'n 191ff Clf1f11ff ttijt min 1flff i,'.lmmri-rn11rnrnuV1u tl1'11nnn 1flff ~t'll1f.lt-WlJ • • 
,.htffVl1ifll'Yi1'Ufl71Mn\9l inturin A ,i~ trnt'Yi'U17trlm~l.lm~vtii1u L-asparagine n-:ii,M'.lu 

' ,, 
tmri-:i iu 191';it~'U ~ti1mvim.htiiV1nm'Yilumrni;91 inturin A i1a uvn~1n-uo-:i'Yi1J11ti'1t~11 

miimm11111t'Uf.JlJn-:ii,J~~t'Jf1utvimhtiiVl1ifll'Yil'Ufll';jff,:jtfl'ilt11 inturin A 

Yegneswaran untfltut (1991) ii'Vi1fll';jflfl'lflMn'\lt:1-:JiJ~mw Vflfl'lft~'U~flfll';it~~t-ytrnt 
Q .:la efQ,J i Q Q .cl o' . d .cl 

f17 'i M Ml ff 71 VI lJ q VI 1H.l 'U U -:i fll 'i t 'i t-y '\l v-:i n 'U VI 'i U Cephamycm 7 fl U 'U fl VI t ';i U Streptomyces 
' ' 

clavuligerus 1~uijm1,H'11m1ltt't:1t:1fl'lft~'U 3 U'lJ'lJ flt:) U'lJ'U'n 1 ~tiimm';jltt't:1t:1fl'lft~'U U'U'U'n 2 
' ' o ,,, Q o, d o ,V A , f .d dd d 

~tVllfll'i ltflflflClft~'Uflijfl~fll'iltlJfl untU'U'lJVI 3 ~tVllfll';i ltflflflClfrn'U 'U'lf1,:Jl'IU'UflVll';iUlJfll'i 

... I d ' , V "" V ' , V "'"' "' ,v t~'it1JVU1-:l';i1~l';i1 (growth phase) TI'U11 fll'i l'lflflflClfl~'UU'U'Utyf!Vl1U~t'lf1U l'IU'UflVlt'iUlJfll'i 'If 
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flf)flcift~'W,${tld1~mm:::m.11m:::i1mvh.1t11mwfrnHii,1'Ut)~ Cephamycin 2.4 1l'i11rlti 

1Yit11Jti1Jm':i iii11"titincif rnu ,, ,, 
Large, Ison mt:: Williams (1998) fffl'lflHcl'Ufl~V,1':i1fl1':ifl1'Wfl1111':il~tl~l~fllviflfl1'JHii,i 

Clavulamic acid ~~1i'.JmY1'JfJ1J5~1tJ'WiCJ1lJ B-lactamase 'Ufl~ Streptomyces clavuligerus 1uti~mjfl 
' ,, ,, t ' 

'U'W111 7 i1,1'Jl1iim111':il~tl~l,rtJ,J1m,1':i 5 ij,i';i 'V'11J111"fll~lffl11ll1~1,Jcl1tl1ur,11 (Tip speed) ~1fl 
?f I .,. 0 , ".% "' ") ""',J I 4 d ,!! t "' _,. 

1.88 lU'W 2.83 lll,!'J,!fl'WTYl ~:::m 'ttt'lffll~':it\J t1111'U'W U,llllflfl11llt'J11'V'llff.N 3.77 llf,!'j,!fl1'WTYI ,, ,, ,, 
'W'W'V'l1J11 iii~'Wfl~fi1Jfl11lft~1 

411!'::!t, o£!l OGI A 

fl1':irn':it\j'Ufl~l'lffl~:::'lf:::clflcl~ ff111':i1Jfl1'JH"1,1 Clavulamic acid 

,Jmo1mi11 l11mh~mm:::ff11fiti 2.36 111,1':ilvitiimYi 

Chen 1m:::flw::: (1999) fftnflfl1'JHii,i Rapamycin ~~1i'.lu111u'Y11Jfl im11'J~tltJi1 ~Hii,i 1110 
' ,, ,, 

Streptomyces sp. iuti~mjfl'U'W111 130 ii,i';i viiim'l-17':il~tl~l,;fl 100 ii,i';i 111t1fl11Jfl1JV,1':i1fl1'Jfl1'W • 
v,1':i1nn 11"mmfl' fl17lf~'WflWi uo~ ~w mJi11m:::-rhti'lf ${1vflt111~11,it11n1ti iiii 1"':i:::1Jrnn11m':i ,, 
~7fiflflflflcift~'W (DO limitation) 'V'11J17t,rtiHil,i Rapamycin 1${iw1h~Vilfl'lf 6.2-6.8 1m:::nwi~ 

ff fl11:::mm:::fflf ~11,, fl ~::'ti, i 1"'J:::t1:::nmfl1':i111Jflcl11cl~lm:::v,i';i7fl1';i Hii,11~11iu flV1~1vimdti~ 

Shioya 1m:::flw::: (1999) 1$J'ti1m':ifffl117Hcl'Ufl~fl1':ifl1'Wtm:::m'l' i 1" mmfl'lvitim':i Hii,i 

Virginiamycin 1 fltll17fl1':i i 1"mmf1'1m:::mu 1~tifo111':i :::~1Jfl 17lft.,r1J.,r'W 'Ufl~tim1cif 1 'W cl:: "1Wfl 

ium111':i1iv~14ti (Dissolved Oxygen ; DO) i1"iifi1fl~~ Hct~i${'V'11J171rlti'U71Jfl111lt~1i'Wfl1':i 
, " ,J A., "" "' "' "I" ,J I fl1'W 11 ~'U'Wl'V'lfl':i fl117fl17lf 1 'Ull'U'W 'Ufl~fltlfl"l11 ~'W ~:::mmrn Hcl ,i Virginiamycin t flll1fl'U'W ff1'W 

QI QI 'JI 'JI .Q , I I I .Q 

fl1l'rn117':i:::fl1Jfl17lll'Ull'U'W'Utl~tlflfl"l1rn'W~::: 11mHc1,it:imrncl,1 Virginiamycin 

Pfefferle, Theobald, Gurtler 1m::: Fiedler (2000) 'J1tl~7'W117fffl11:::~1mn:::irnium'l' 

rrn:::1iv~ Streptosporangium iuti~11irm~t:iHii,1m':it1J'Yl11Jtl lct'Vl1'J~tltJi1 h1miM14t:i iuti~11irn~ 
c1 A .:::.. .:.-=ii , , .Q o'o QI 

1Jfl1111'J1"tl~l'lftl 250 1.Jctctcl,l'J 'V'11J11f'l1 Dissolved oxygen tension (pO2) 1U'W'V'l1'J11Jt\Zltl'Jff1flt\J 
.cl A o'~ ,d , ,, .ct ' .Q ,d.l V 

fl1'J 1 'Ucltl'W U 'U1N'V'l 1'J 11.J l,!tl';i'W 1 fltlfl1'J l'U cltl'W fl1'J 11tl1fl1fl'11 ct:: fl1'J fl1'W lJHcl ,!tlHc'IHct,!ffl'J'YI 11 

' QI Q .Qi ' 4 ... IQ .Q , " "' 1m:::'V'11J11t),!';i7fl1rnct,iff1'J~:::1V11J'U'W 20 l'Yl111Jflfl11Jf.J1JIJ';j1J1Wtltlfl"l11~'Wct:::ct1tl 111J1fl1fl'W'VW 

Padma uct:::flw::: (2002) Lfl'n1fl1':ifffl117fffl11:::~m1.11:::ff1.11umrni1,i Vancomycin ~7fl 
I .d ,!9 , 'Jl,:1 1 QI , 'JI .Q I QI 

Amycolatopsis orientalis 'V'11J11 fffl11:::'Ylm1J1:::ff1Jfltl fl1'J 11'VUtl'lfl'Yl1fl1J 7.6 11~W11f.J1Jl'Yl1fl1J 29 

.,. i " - I"' ., .% " I ., - I .. d .. ,. - I"' " d tl~fl'11"11nl"l1tlff 'lf1Jl1J1Wl111'1ftll'J1J,!'Wl'Yl1fl1J 4.5 l1Jtl'Jl"l1'W,! tfltlIJHllm fl1'Wfl1tlfl11lJl'J1 255 ,, ,, 
I .,. ,V , 0, I ,,, I .CS .ii::!, I QI 

';it)1J,!tl'W1'YI tm::: l1tl1fl1fl' 'Wtl,!'J7ff1'Wfl1'J l1fl7fl1fl',!tlfl1l11'J11HM1'1ftll'Yl1fl1J 10 : 1 
, 'J/o QI 411:1..ct .Q "i' 

Jamil mt:::flW::: (2007) fl'Yl1fl1lfl111WflU1Jfl'YllW Bacillus subtilis MH-4 ~1fl11'W t11tl 
,, ' ,I ,, !'."'I 

l'ilJ11111JflTii;v'lfUflUff11J1'jt)Hn,i Polypeptide niiq'Ylilumlirt1i1~fl1';il~lt\J'Utl~,iiu'Yl1t1 1${ m,::: 

i~u11.111iv~1~t:i111ffnn:::~m1.11:::irn~t:imrnii,1 l'i1J11 m':ii-ifrrn1lunnHii,1u1u 96 ~1 lm 
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1H'1JY4t{J'IH'Vllf11J 8 li flntCJfOHlrt 1tluu11rl.:imf 1JV'U Urttli L-glutamic acid ttlmmrl.:i 

1u t91'mm lif_JW'Hf,Jiilumn,1~91 37 o.:iffltCJfrttCJftJff 'ilt<Jf'rnhfi11m·rnr-i~91 Polypeptide ~ij ,, 
1.htff'V11if1Wll'Ufl11U1JU.:jfl11t'il1tll'\JfN'il~'U'Vllti~~ ., q 

"'"" ..; , ,! """" Liang et.al, (2007) l~'Vllfl1H1fl'lfl'111fffl11t'Vlt'l11Jltffll 'UflUt'Vi1trnMU1Jfl'Vlt1tJ 

Streptomyces gUvosporeus LK-196 t~oHil91 Natamycin ~.:in1m1'Vl~rto.:i'lulfo1mi'urttt1.:im!n 

'\J'Ul~ 30 il911'Vi1J11Hrt'\JO-i Dissolved oxygen tmtttH!UO'U (Shear force) no'Vlnvrn lum1H~91 

Natamycin l~ti'iltltt'r-irir-ii,91 Natamycin 2.03 ni'11~oi,mlum1'Vl~rto.:ilu'tfo1mi'1mtd111i'1J 

flll'Vl~rto-iluo.:im:rn,iu1~ 30 ~911 1~vnt11'Yitv'lf~t'l11Jltfflll'Ufl11fl11Jflllfl0 6.0 lu1t1111.:i q 

., ., "" "" " " I .I ., c:I ., ,k "I" ., fl1t1J1'U fl11 '11 llflttrtt1t~'lJOOflCJft 'il'U 'iltllfl11llt'\Jll'\J'U 1Jlflfl11 30 t 1JVl tCJf'U 91 CJf .:i l 'ill fl 0911 lflll 

, y ,k O ,,, "" • "'" ,% ?j QI I "" '1101fllffUrttfllrn1'UCJf-l'Vll '11Hrt91 Natamycm t~lJlfl'\J'U!lJ'U 3.94 fl111910rt911 
lfljlo Q.I ,l -: Cl 'J/ 

Yu urttflrut (2007) 1~'Vllfl11Mf1lllil mw,io.:im1111 mv-it 'lfO 1 u mrnrt91 ff11917'U mrn11 ru ., 
"" d 1 0 , •• I ., I " 'l " '\J0-111'illfltt1Jfl'Vlt1tJ Streptomyces rimosus MY02 ~tJ'Vllflll'Vl~rto.:i 'UTirtlfffl 'Vi1J11m 'lf01'1171 

ti ,, ' ' 

1iiv.:i1,roihhtfl01J~1tJ td1.:i 53.323 ni'll uiho1 9.376 fli'll (NH4)2S04 6.244 ni'11 ttrtt NaCl 
JI 1 t I 

5.836 fli'll ~mhmfo 1 i,m 111mm 50 iirii,i,911 ,Ji'1J'Yi!O'lft1ll~'U,irt'Vllf11J 6.0 n1num:rnn 
,, ' 

f.JW'l1fJii 28 0-lffltCJfrt!CJftJff t'\Ja1~1tlfl11llt~1 180 101J~O'U1Vl 1i111111ru1111,rm111~'U 10 

1,Jof1~u1P1l~u,J1m911 urit'linri1'lum1t'il1~u1u 120~1111-1 'iltttlui1m1t~mmti111lum1 
.Q. jJ .Q. .-:::.1.d 

Hrt9lff71911'Ufl11t'il1~'\JV.:i17 'il1f1tt1Jfl'Vlt1U Streptomyces rimosus MY02 



' ""' unn 3 
OJ -1 d "'°'"°' 1tl'Aelufl'iWUil~1fifll''i 

'I 'I 

. ,, ,, 
.c:l,,Cil ..cl.cS .c:l "'" ,..1 0 1 QI 4:t, 'J} "J} I Clt. 'J} .cl.cl 

UtJfl11l'm : U 'U fl 'YI t'H.l'YI l Wfl t fl~ lfl TIO ·fl.J 1U '1t rll'W fll'j fl fl fl'H).:j l'U v.:i \91 \J Ui;I 111 fHWI ff1 'i' \911\J U 'Ufl 'YI 1 m 

'YlflffV'U,~~ ,~Ull 

"""" ., (1) U'Ufl'YllW'i'l1ff CDF 04 

"""" ., (2) U'Ufl'YllW'i'l1ff SMF 04 

"""" ., (3) U'Ufl'Yll'i'tl'i'l1ff CDF 07 
' .J qq .c:t,QI Q/ Q QI fl Q : 

u11a-111in,itHU1.Jf11111U :'J!fl 1 fl'j .:jfl1'j1~tJffl'j \911tJ1U'1tJ:-.1'1\9lflf.U CVllff'jlJV1l11'j ~lflvfo-:im U'1t 

11 'Ufl '¥11~ tl'Ylt m 01 ifo lfl'U ! l 1f.U 'lJ'W~.:J'YI im fl lfl fl 1fl\9lt 1\J VOfl'll {I .:i 'U 'jt l 'YI ff, 'YI tJ 

........ 111 " .......... ., ... .,... o' 11"" '- 1 ... UtJfl'rH1UtlvliJ01.J : tfl~1flff'Wtl~'1'W'Yl'i'tl fff.11'U'W1~tl1'YlfJ1ff1ff\9l'i'U'1tl'Ylfl 'W '1tlUl1.:JIJ'i'tl'Ylff t 'Viti 

"I " I tflUfl 

.... 
iJ111fliJ 

.. q 

(1) Bacillus cereus 

(2) Escherichia coli ATCC 25922 

(3) Micrococcus luteus 

(4) Pseudomonas aeruginosa 

(5) Staphylococcus aureus ATCC 25923 

(6) Vibrio alginolyticus 

(1) Ethyl acetate 

(2) HCL 1 N 

'U o'cl o' 
(3) NaCl 0.85 l VWlf'W\91 

(4) NaOH 4N 

(5) Dimethyl sulfoxide (DMSO) ,, 
(6) U1fJ7'YlflffV'U Oxidase 

-1 o'cl o' 
(7) HP2 3 luflWlf'W\91 

(8) Polypropylene glycol Pl '200, Fluka Chemie GmbH CH-9471 Buchs, Switzerland. 



.; .!i O .. -• t>l't'11111'1tJ.U'llt>UU::'l.(ftflfttft>'UtT111'ilJtJ 

J 

(1) Marine agar (Difeo) 

(2) Marine broth (Difeo) 

(3) Ocean Research Institute (ORI) medium (Difeo) 

(4) Tryptic soy broth (TSB) (Difeo) 

(5) Muller Hinton Agar (MHA) (Difeo) 

(6) '.Jt'1~1tnJflU1JrlTil~tl API (Biomerieux) 

ftfffltnttu1191u 

(1) Neomycin, 30 µg/disc (Oxoid) 

(2) Chloramphenicol, 30 µg/disc (Oxoid) 

(3) Tetracycline, 30 µg/disc (Oxoid) 

® 
(1) fl~'l1llf1 (Fermenter) BIOSTAT BB.Braun, Biotech International, Germany 'IJ'U1fl 5 

14 

.,. "'1 QI ,, ' ,I Q , 0 rl~'J lJ tJTI~UtJtJ Disc Rushton Turbine ltY'Uffl'Utl'Utlf1"1~ 7 .5 lCJf'U~llJ~'J 6 1Jf11'U 'il1'U1'U . . 
41:!t QI O ' 2 '.Jt~lr116./l'll'-.3 4 ~1U'l1'U~ Model CP224S Sartorius, Sartorius AG., Germany. . . a QI o , 

(2) lrl'J6./l'IM 2 ~1U'l1'U-.3 Model CP3202S Sartorius, Sartorius AG., Germany. 

(3) ~61J (Hot air oven) Model 50000601, Memmert GmbHt Co., KG. 

(4) 1r116~1::mt1mf-.3~1tl'flfllflj1f11fl' (Rotary Evaporator) Model Buehl Rotavapor R-205, 

Switzerland. 

(5) m1mmmn1'1Ju1,1 2 il~1 

(6) lrl~6-.3iJ'Um~tl-.3UtJ1Jrl11JfJll~W'11tJlJ (Refrigerated Centrifuge) Model SORV AL® 

EVOLUTION, Kendo lab Product, U.S.A. . 
(7) lr1~6./ll'llV1UtJ1Jr111..lfJllf_JW'l11JlJ (Orbital Shaker Incubator) Model LM-57OR, YIH 

Der Co. Ltd., Japan. . ., 
(8) lr1~6-.3tl~fl11ll'M'U (Desiccator) 

(9) lflj6-.3fh 1ir1CJfnnu~n 1'1tlfl~'Url11ll~'fl-.3 (Sonicator) 

(1 O) ~fffi'll'U1fll~l.1~1l.lfjl.10fi"1-.3 6 iji-,fitlJ~'J Whatman ®, Whatman International Ltd., 

England. 

(11) lfljtN1flrl17mju(Portable Turbidity Meter) Model BioMerieux Italia S.p.A. 



....... 

KOlll00, Italy. 

(12) lflt6.:iilui:-1ff1J (Vortex Mixer) Model Scientific industries, Metrology Technical Co. 

Ltd.,U.S.A. 
a Q,I a 

(13) lfl16.:J1~fl11~~fm\JUff.:i (Spectrophotometer) Model Thermo Spectronic Helios 

Gamma, England . 

'lfifl11'YIAQ8.:I 

1. m1tvi1m.1 Stock culture 

1.1 l'Vfl~U'Ufl'nl~tlll~'1~ff1tJ~\J1i'iuvhnffn'llm~ 150 i1'1iiii~1 ~'IJ11'i161l111liti.:it:ffu • • 

15 

Marine broth l1~6 ORI Medium 111111~1 100 i1'1iiii~1 ih1,Jti11~6\Ul1fli1 30 fl.:JffWlf'1lttftJff irlu . .. 

' ,l 'JJ -1"' "' ...... i "' o' d o'd , ,l 'JJ 1.2 mm'lffl'il1f1'llfl l.l 1J1111~1 111'1'1'1~1 '1.:J unmcirt116'1 40 i11mt9ft.1~TI111t'lf6um . 
111111m I ii'1iiiim flfl~it.1l1'16~Vimff9imhm~ti1'llt.11~ 2 ii'1iiii~1 m~v11ci1ui:-1i11111.:il11J~ 
o I A o~d,'J}1dd A d 
'illt.11'1-J 50 l1'16~~{) l l'lf{) U'1:'U1 n.lmu '1-J~U'll'U'll.:Jl'lflWl'lfllJ -80 6.:Jff1l9f'1tC)ftJff .. . .. 

.,. .., A V 
2. fl111Vl1tl1.J'H'll1f8111.JVIU (Starter culture) 

Q,::t I Olo' ddi ... "' 2.1 tvn:U'Ufll'llWU~'1:ffltJVi'I-J1Hl1f1 Stock culture l'llfi'IJ 'U6Wl1fllJ -80 6.:Jff1l9f'1tC)ftJff 'j;j.:j . . .. 
iu -.fo1ffn°'ll'Ul~ 250 i1'1iiii~1 ~'IJ'fi'ilmm1iiv.:ii:ffu Marine broth l'l~fl ORI Medium 111111m 150 • 
ii'1iiii~1 i1u1u 2 vfo1i1n' 

2.2 ti11iumt6.:Jl'llV1U'IJ'Ufl1'UfJ1l~Wl1tJi1 (Orbital Shaker Incubator) 1~tifl1'UfJ1l 

6W'ttflii~ 30 6.:Jff1t9f'1lttftJff fl111lt~1150 16'1.J~flm-n irlunm 24 ,h 1m iJi'ufl111J<utJtrlu 5 . .. . 
McFarland l1~6fl11lJ~'U~ll11J1:fflJ l~vm11~~1mfltt:1.:i1~f111lJ'lj'U (Portable Turbidity Meter) 

"' .,. .; A 
3. fl11fffl'tflNQ,t8.:ITtl81f8l'Hl1&atl.:111f8 . 

3.1 01v111i,rmmfl-nt~t1iJ1111~1 300 ii'1iiii~1 '1.:iiutr.:im1n'll\J1~ 5 ii~1-niiml111 
,, 'JI ' ,, CS 4 A d. I 4 _ IA A QA 

mtJ.:Jl'lf{) Marine broth wrn ORI Medium 'Vl1l1l'lfflUTI11J11J1~1 2700 mrnMl1 

o .f -'1 "'?I "' di 3.2 n1m·nvt1:mt1.:iuuuuu~9f ~tlfl11JfJ1l~W'ttfJ1lllJ'U 30 u.:iffwlfm9ft1ff f111m11 um1 

n1"U 150 rn1J~6"U1-n v~11m1111'mmff 1 ii~1~6"U1n u~'1~u11~ci1'ri1m1fl1'UfJ1J 'Vim'lf~ 7.0 7.5 
O .1 ?I , 0 .1 "'-.I ... ,¥ , 'J) ... 

im: 8.o n1m1m1:mv.:im"Unm 48 'lf1 l11.:i t.1'llw:mm1m1~ti'W.:Jl11f11JTI6.:Jtn~'ll'U m~1Jffl'j 
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I JI I t I 

rhf ~1fo~1fi1J1m 5 i1?tiiii~'J iih1m1.Jn1l1 lJ~nmtl1tl 111l1 fl 1 tlilum 1t1.:J&fiom.m1GJfmf mim:nn ., ., ., 
'W1l1lJfl il 1ri1u~::nou1GJf?t ti til17fi7'W 111irmGJf?1'1U tt' .:J u?t::tl 1ri1utl 7l1lJfl 1 tli,-ti~ ffl'J ~1u ~?t;}v. 

.. ... 
4. fll'lflflll1Na'U8.:lflW'Hct}1J 

J/ J/ J/ I I 
o .i::I .:::IQ, .cl ,!!!Id .c:l .cl 'J/ ll)'JI 1 ., -1 

'Yllfll'J 1n1::mt1.:JU1.Jfl'Vl! 'Jtl lJ 01l11'J rnt1~!'1fO'Ylfl11.JfJlJ't'1!0'1f!l1lJ1tfflJ'YI ~lfl'\JO 3 t ~tlH'I.JU u'J 
J/ J/ I I 

.c:ii, Q 4 4::1 Cl AG.I I d 
'JWl1f.J1J'\JO-!Jfl1'J!?ltl-!J!'1fO'YI 25 !!?It 30 0-:Jffl!GJf?l!GJftlff U?ltfl11.JfJ1Jfl1'Jfl1'1.J'VlO~'J1 200 'JO'lJ~OlJl'YI 

• ltt'mmff~V\Pl11 1 ii~'J~O'I.Jln 1rlom1.Jf11'11'1.J~t1m 48 ~1 llJ.:J u1J1mJfl 1tli1um1t1.:J!~O!Wfl 

,, ... 
ffl'J~l'I.J ~?l'lf't'I 

.. 
5. fl11flflll1Na'U8.:Jfll1fl1U 

J/ I JI JI 
o .ct d. A , Q.I QI d.::I Q ,i:!'J, 

5.1 'Y11fl1'J!'t'l7tmtl~U1.Jfl'Yl!'Jtl lJtMl1lJfl'YllJOll11'Jmtl~!'1fO ORI medium l1'JO Marine broth 

tillJ1\Pl1'J1lJ 3 ii~rn1111il~m,111J1uii'1 lu'li'o 3 

5.2 vi1m'J112JflU1.J1.J111.J~ci1 l~t1fl11.Jfl1Jowm1i11i:lu 30 o~ffl!GJf?l!CMtlff -o~'Jlfll'Jltt'mmff 1 . . .. 
J/ J/ I t 

I A d d 4 .c:l d d, 9/ Q • 
?l~'J~O'I.Jl'Vl fl11.JfllJV.!0'1f01l11'J!?ltl~!'1fO'Yl't'1!0'1f!l1lJ1tfflJ'YI ~~1flfl1'J'Yl~?IO~H?l'\JO-!J't'1!0'1f U~?lt 

!!1.J~ci1vi1fl1'Jfl11.JfllJV~'J1fl1'Jfl1'1.J!i:IU 100 150 !!?It 200 'JO'lJ~O'I.Jln 1rlom1.Jf17l1'1.J~!1?11 48 
I J/ I t I J/ J/ 

i'1111~ tl1tl1Ml1n 1tlilum1t1.:J1~mwmGJf?1'1oofl~1flil1Ml1fl tl1ri1u~::nou&GJf?1?11tlM1ti1il1Mirfl 
f/ 'J/ o I : Q.I "I Q.I 'J/ .cl 

!GJf?l?IU l1.:J U?ltlJ1ff1'1.JlJ1l11Jfl t tifffl~ffl'J~l'I.J ~?l'lf't'I 

_. SI 
6. fl11flflll1Nl:1'U8.:Jfll1 &'H81fllfl 

,, ' ,, ,, 
6.1 't1lfl1'J!'t'llt!nt1.:JU1.Jflnt1t1luo~l1lJflnijml11'J!nt1~!tilo ORI medium l1~0 Marine broth 

tl~1Jl~':i'J11J 3 n~'J~l1J1fi~mh1111ui\'1 lu,i'o 3 

6.2 't11fl1'J11lJflU1.J1.J!!1.J~ci11~t1fl11.JfllJVWl1flij!i:JlJ 30 V.:Jffl!GJf?l!CMtlff fl'11.JfllJfl11lJ!~11 'l,J q q cu q 

.:s ,l d , c:1111 ,, , 'J/ , r1 o 
fll'J fl1'1.J um: V.!0'1f01l1 l'J !?ltl-!J !'lfO'YI fll! l1 lll:: ff lJ'YI t lflfll'J 'YI~ ?IV.:J fl O lJ l1 'I.J 1 U~?t:: ! ! 1.J~G]f'Yllfll'J . . ., 
fl11.Jfl1JV~'J1fl1'Jltt'mmmi:lu 1 1.5 1m:: 2 n~'J~V'I.Jln dlvm1.Jf1111'1.J~!1?11 48 i'1 lm 'Wl'Wl • 
11,j'n, tli1um1t1.:J!~flUtlfHGJf1:lnotlfl'il1tlJ1,..,,j'n il1ri1u ~ttlfl'U!G]fl;l~ ,J 111fl1tl1l1U n!'lf1:lnU ,r im:: 

., 
-u1ri1u-u111l1n 1tli1ti~m'J~,u~?1i'Vl 
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""' 7. m 1 ft n1:1 lNO'U o-n:u: no 1 m 1 m1:muH ., ., 
O "' "' "' i c, c, 'l' i "' i 'JI I 7.1 'Yl1fll'Jt't'fl:mt1.:iu1.1f1'Yll'Hl 'UfH'VllJfl t~Wfl1llfl1Jfffl11:: 'Ufl1'Jt'Vn::rnt1.:i ttmm::fflJ\910 • 

.Q 'J/ .i=l cll:f. I QI <I 
fll'J Hrl\91 ffl'J \911'U '1rl'lfl'l'UO.:Jtt llfl'Ylt ':i tltt\9lrt::ff7tl'Vi'U 1i • • 

d QI • d. , o "1 .c::ri. : QI ti 'J) QI 

7 .2 tflll\9110t11.:i'Y11 ::t1::nr11\911.:i1 'U 1 t tlmm1 rn1 tY 1 ~wm1111'U rn'W m9frt mm .:iuritff flfl 
., ,, 

1 o QI " QI QI d.d. QI 

ff1'U 'U 7'ttlJflfl1tl Ethyl acetate ttrtt 'YI flff Oll fll'J till ti.:! tt llfl 'YI t ':i tl'Ylflff Oll'U o.:i ff71 ff flfl 

8. fl111ftfl11ti);QJ u ., ., 
111 m11f1 m1 t ,11 t\J'U o.:i u llfl 'Yi 11 t1 i 'U t1 .:imj fl 1" t1m11i 'tt 1,l 111 um 9frt iu ,r .:i i .:i i1 

o f Q d ... J ,/ i 'j/ .J Q d 
8.1 'U1tlH'UOtt,lJt'UtllJrtOtlr!Oll 'U~Oll (Hot air oven) 'Ylf-lW'nfJlJ 80 O.:Jfl'lt9frlt9ftlff 'Ul'U 12 

'11'11m ,11m!'Uil1itlirii'Wtfl1o.:i Desiccators t1r1::'Yi1m1'1¥.:itlrnu'mt~'UOtt1i'.1ti1t11J 
JI t I t I 

8.2 l11fl11f.11Vff1'Ul>ltflO'U't1.:J'ttl.Jfl'Yi i ,Jlflfll'Jli'Ut'l11tl.:J i ffrt.:J i 'Utl~'UOt\)iJtUt11J'Yi i ~l11fl 11 
I JI tJ I I 

'M.:J'Ul'ttUfl liu~1 ,JlflU'U'U1 itJ01.1i'U~Ollnf-1W'ttfJiJ 80 O.:Jfl'119frltCJfVff 'Ul'U 12 'M111J.:i 11~1;.:iih . . ,, 
I A "' i 'i .!I, " .,S O QI I O QI 9} ttH'UOtrtl.Jl'UVlJlJ1 ff 'U!fl'JO.:J Desiccators Ur11'1.:!'UllJ1'1M'l11fl1'U1'tt'Ufltt'l1.:J ., 

0 : QI f/'j/QJ~ 
8.3 fll'U1tu'tt1'Ul'tt'Uflt9frlrlll'tt.:J fl.:!'U 

: QI ,/JJ .QQQI I.Q 

'Ul'tt1.Jflt9frlrlll'tt.:! (l.Jrlrltl'JlJ\910rtl>l1) = (b-a)/3 . ., 
tflo a= il1'ttut10::r1iJti1t1mtlrl1 (iJriilni'll) .. 

: QI .Q .cl .:!.ct " " Q Q QI 

b = 1.Jl'tt'UflOtrllJl'UVlJ'YllJICJfrlrlll'tt.:J (lJrlrlfl'JlJ) .. 
.., SI cl 

9. fl11fl11illft1J11fll'U10'1fft .. 
QJ CL.I O U 

9.1 fl111Jflft1Jl11Jflftillfl'Ul'H1Jfl ., ., 
9.1.1 ci1vil1mjni.:i'ttlJflrt.:Jiunnm1t1t1'U'Ulfl 2 ill>l1 2 m1v1 n::tl~mw 1soo 

iinaa\>11 U~1t9i1Jff71rltr11V Ethyl acetate rt.:! itJi'Wm1tltltlflfl'J1Vrlt 300 iJnililm 
0 '" : QI ,,QI " 9.1.2 'Yl1fl11t'Utll i 'ttff11rltrt1V'Ul'tt1Jflttntff11rtt"1V Ethyl acetate l'U7fl'U '11flU'U 

J/ JI I I 

f.:ii.:ivi..:ii1''¥iotu'ttfllM
1
tH mvi'W~flflfl'l'U 3 -i111J.:i 

q 1U cu cu ' ., ., 
9 .1.3 vi1m1ci1vm1r1::n1t1ri1u'Yiut1n-i'W od-iurl1.:it:iot1'Yl1.:i~'W'Ut:i.:im 1mwn 

I o'.J "' i" 'JI di I _,. t t i" ,.h::mtu 1000 iiniiiil>l'J imi.:iimfo1fffl'Yll\>1Wl.J 1 Ur11Ml'Utl7m1tlUVflt)flfl'j'.:JUrlt\91.:J'Yl.:J 1 

th::l.Jltu 30 Ul'n ., 
9.1.4 ciwn11n::nw~uvnt:igri1mh:rn..:iiu~n1nti'~m1rJ1Ji1 ri1um1n::mmh 

, 1' t , 'JI d , d a o i,J o 'JI ff'i'llUllU ('ifU Ethyl acetate) 'tttflll UI\J1fltfl1.Jff111'YitlU1 'Yllfll"J'J::l'HVU'tt..:JUll1.J~t\jty1fllfl' 
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(Evaporator) 9it1 i,J 
,, " ' ,, 

'illfl'U'U il 1ff1':i'rl:::mt1il Tttifl 1 'W 'tfo1i1n'Yi11t1fl i 1m'Vi1m':i'Yl~'rlt1.:iiwrn.1 
" ' " QI .::I O QI 

'U'U~tl'U'YI 9.1.1-9.1.4 'il'U'U1'111lfl'l11l~ 
0 1 .,I lq'J/ 'I ,/'JI O ... 0 'J/ 

9.1.5 'Ulfflrn:::mtl ff'Yllltlfl t~1111'Yl'rl.:J t'U'W'r11ffflfl'Ufl'r11J (ffll1':i1Jfl1'j'YJ1'j:::1'11UU1N 
- I 1 _ I"' _J <I 'JI o 1'1_ I"' t .,I .,j o U1J1J'Q;tyty7fl1ff) IJ':i:::mw 1 'U 3 'Utl.:JIJ':i111~':iTI'rllfffl U'rl1'U1 m~fl~.:J'Yllfl':itl.:J Evaporation 'Yllfll':i 

: I ,, i 4Q .cl d 1 d QI 4 o' 
~.:Jfll tflt.l~•n.JW'11fJ1l 40 t1'3ffWlf'rltCJft1ff un:::fl11111':i1 'Wfl1':i'l1~'UV1':i:::fl1J 4 11Jt1ffl':in:::'rl1t1lu-wn1irn 

'JI 1 "'... 1 111 - ,.. 0 'JI ' .:, 1 'JI U'H-3 '111~1lff1':i'rl:::mu ff'rl.:J mtlfl 1m:::mm':i':i:::mmm.:i~t1'il'Wm:::V1'3ff1':i'rl:::n1t.1 ffom:::mmm-3l11l~ .. 
111 'JI ., 'JI 

'il'U tflff1':iffflf1U'l1'3tltlfl111 
o d ., 'JI 'i _ I"" d 'JI 9.1.6 Vl1fl1':itfl1Jff1':iffflf111'11'3 t~t.1'11t.l~ff1':i'rl:::'rl1U Ethyl acetate IJ':i111~':itnfl'Utltl'rl-3 

, -•' ,/ 'JI .,j QI 'JI 'j I .,;. "" 111 'U TI'rllffflfl'Ufl'rlll 1'Vitl'rl:::'rl7t.lff1':iffflf1U'l1'3tltlfl111 tfltlfltltl°l m11iJ7111m Ethyl acetate 'rl-3 iiJ 
0 _.. "'JI 111 - I I I .,i.. ,,i ,,i I 1 ., 

'U1TI'r11ffflfl'Ufl'r11l m~1l'rl-3tl1'3'Yl1l1fl':itl-3 Sonicator 1'Vitl'lf1tl 'Ufl1':i'rl:::'rl7tl'Utl-3ff1':ifffl~ 
SJ O QI 1 .cl QI J} ,i!I 11 fJ,/ i I 

11'11-3 mm':iffflfl'il'U i111Jff1':iffflfltt'l1'3mnt1~~t1t.1 u-wmffflfl'Wfln11 'il7fl'U'U1l-3~~m1n:::n1t.11 ffn-31 'W .. .. 
'U1fl~'i-3tl7'11'Ufl11i\'1 'j ti 1..r ff1':i'rl:::'r11tl11 ..r .:i 11i\'1il 1 i ,Ji-3tl1'11 'Ufl1~tl'l17tl1'11 'U flffl'j ffn~u..r -3~ i 'ii::: 

i~ffl':ifffifl Ethyl acetate 
"" ... ,I 0 ,, ,, .., 

9.2 fl111A1tl'l-1RtTflUD::fl1U"JWflll'lU'll'll'IJU'll8.:JtT11tlflR 

"""" "" ... ,I 9.2.1 "Jfifl111A1rJ'llRtlfl 

l QI ,, .:1,, 4 ,,,: QI ,::1,, "-s ... l<Cl d 
'il'U1l'U1'11'UflU'l1'3~11lVl~tl-3fl1':i 11.ltl fl'U1'11'UflVl~tl-3fl1':i11'11'il-3rJflfflrn:::mu DMSO IJ':i111~':iVI 

lt1-3fl1':i'1'3 iiJ'rl:::mt1'il'Uffl':i'rl:::mt1'il'U'l11JflUi\'1i-3r,1flffl':in:::mt1iJ1111~':i 20 i111 tl':i~~':i '11t.lfl'rl.:J iiJ11u 
' :: 0 ' ,,._ 1-k 'I 'JI 'JI 

u~u m::: fl 11:1 m t1 -3 'ii 1 fl 'W 'W 'W 1 u~'W m::: fl 11:1 m ti -3 m mu '11 

"""" 0 ,, ,, .., 9.2.2 "Jfifl11fllU"JWfl"Jl'lll'll'll'IJUtl11tlflR 

ll1lt1~fl1':iL~~t11lffl':ifffifl 1 'U~ffn1..ri~tl111J1'1l' 'U 100, 200 1m::: 400 i11 lt1rn111 
'"" ,,.,,.,,... .,,1 
tlfl ff fl l.l '11i m rn -3 'W 

1 finnlfnTH'l'flfl,J!m~, 20 ,lJ lfl1n~1 

fl11lJl,r;lJ,r;'U 100 ,lJ 1fl1fl1lJAtJAffnfltJ 100/20 = 5 ,11 lfl':ifl1lJAt) ,lJ lfl':inm 

f111111-r(11-r(u 200i111flw1lJAefit1n fie 200120 = 10 i111flrn111Ae i111fl1nm 

m1111-r(11-r(u 400 i11 lfl1n111Aefit1nfie 400120 = 20 i" ifl1n111Ae i11 ifl1n~1 

1 ffl'J'fff)fl,i::lft111n::mu,J!m~1 = lx2x6x20 = 240 ,11 ifl1n~1 



. 
vi1nmht.11ruim.ntu'IJ{)-:lff1'Hff)fl stock n~{l,:ii{; i-:iil 

~1::i1.Jm11J1-rt1J-rtu 5 11J tfl1ni'1J~{l ,1J tfl1iim 

V1 (5x400)/20 = 100 i1J tfl1ii~1 . 
n1::i1.Jfl1l1Jlf1J'fi't.1 10 ,1J tfl1ni'1J~{l '" lmii~1 

(10x400)/20 

"'., "" il ., 'il .. ·m::f!1.Jfl111J1'1J1J'llt.1 10 1J mm1J~{) 1J fl1n~1 

N2V2 

(20x400)/20 = 400 11J tfl1lim 
w 

i-:iuu,nmrunirnnfl stock 't1-:l'H1Jfl = 100+200+400 = 700 i1Jlmli~1 
w ' 

i-:iuut-:11~101J,J71J1tuff1lfff)f'IIN{l H 
'110ff1lfff1fl stock 2011J tfl1n~1 iifl'U{lff11 

., ,1 .. i",,K fl11ffnfl stock 1000 lJ fl1fl~1 'lflt.l{lff11 

Q.I SI A.:::t. • • • 9.3 fl11'nilfY81.JO'l'UffWIA1tl11i Disc D1ffus1on Test 
" 

= 1000 i1Jlf11li~1 

= 20 11J lfl1n~1 

= 20x1000 

= 20000 11J tfl1ni'1J 

= 20 ijnlini'1J 

.!I Ad .Q "19' I 
9.3.1 l'Vtltl'lftlU'Ufl'Yll'HJ'Ylflfftl'l.l 6 'lf'Ufl tflllfl B. cereus, E. coli ATCC 25922, M luteus, 

P.aerugi,nosa, S. aureus ATCC 25923 U't'I::: V. algi,nolyticus 1u Tryptic soy broth Ull.Jl~':i 5 

""iiii~'i 1h1,J1.hJ~vtu1u1" 37 t1~fl'w11mcifaff 'Ul'U 24 '1111l.l~ . .. ,, ,, ,, ,, 
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o 4 Ad. QI <Cit. I d. 4 
9.3.2 'Yllf11'H'Vt1Zl'lftlU'Ufl'Yll'HJ'YI~ 6 'lf'Ufl U~'t'IZ'lf'Ufl'U'Utl1'111':il't'lt.l~l'lftl Muller Hinton Agar 

,, ' ,, ,, d 
l,ia1.rtl1-n'ud1~~m;t1:Ufl'U'UN1tl1'111'J1..rn1 i~vi~ i 1'Yl~tl1'11fJiJ..rv~'Ul'U 15 'UTvi 

9.3.3 11~U~'Umtfll'l;Jf)'jt)~~'l1Uflffl'Jffnfl~l~~lflU9i't'l:::fffl11ZUll.Jl~'j 20 ll.l 1flcsii~'J9itl 
' 

U~'U'l.l'Utll'Hl'J Muller Hinton Agar 'nl'Vt1ZU'l.lfl't11~t.l'Ylflfftl'l.lU9i't'lt'lf'Ufl 11~U~'Ufl1'l.l~l.l (DMSO) 

u't'l:::~mfo1,J6;hu:rn~i,J il1i,Jij"~~tll11tJi137 tl~fl'Wlf't'ltcifaff u1u 24 '111 lm ;~vi,m'i 

~'j'J~fftl'l.11~ 1 ff 
' , °' ... I ,, ' .::1.a. QI ' l1l.Jlfl1'11~ : 'Uf11'J'Ylflfftl'U l ffl'Jffflf1~:::1JCS:::fltl'Uf11flUf,,l'Uf)'jtfll'l;Jmtl~'Yll.lffl':iffflfl Uf,,l'Ufl1'U~ll ,, ,, 

(DMSO) 1m:::~mi' a1,J6;hu::11~V1flfft1'l.lti'm;immt1'Yi1~a'Ylflfft1'l.ln~ 3 'lf'Ufl 'lf'Ufl't'I:: 2 ~,u 



. ., 
10. m1~1nufl'lf'U~'Uo~n1.1flth1u-nurm1imflvlo~iirn~m 

1'Vi1::U1Jfln11t1u~'1::ff1t1-n'inf uu ORI agar 1.hJ~t;!W'l1tJi13o o~f1119rmcifomrJu11m 24 

ci1 ilJ~ 'Uuvimifl11w:: ifl i'1il 'Vi1m1~n1Jum1Ju'1::'Yl~Hrnm11~;11flijdfo~9"u !'lf'I.J m1Hil1PJ 

20 

,, ' 
101.J, 9fJJfl::'1::1'1ff 1rn::10u, 9flJOf.lflCJf1~ff 1~0fl'J!~ i1u um,h:rff11 'ili1Hk1-1 lJlttllJtl1J!!1Jffn!1 OU~ 

'1::fflt1'n'I.Jll~Oi1uunvuiri.114o9io i,J ~~'j1tl'1t1fltl~ 1umflH'I.J1fl fl 



' ... 
lJ'Yl'YI 4 

.... <V 

Nilfl11liltl 

'il1nm1ffn1:11~rn'llv-:ii1'ilit1V11-:i,h.:i"11~un v.m'll' ~W'ttfJ" m1n1u m1limfml'11tJJ-:i 
,, 

.:t. t Q Q ,, .c:1 d..ct. QI dll]i/ , a1 

1:t1:nmm11'Vi1:u:w.:i;ivm11'il1f\JU'fl:fl11HMlff11;i1u~n'll''Vi'IJV.:JU1Jf1Vll1tl 3 ffltl'VilJ~ lflUfl 1'11ff 
d4'!:IGI I °VIJ/ t.JQ .Q 

CDF04, SMF04 1m: CDF07 CJ1.:JU1JflVl11tlfl.:Jfl'fl111Wfl lfl'il1mfo.:iu1V11fl1J'il1flVltl'fl1J111W.fl1fl 
,, ,, 

., - I , .:s a. ' 4,,, ' ,:!I, ,, " ' ..::. ;i: 1lJ V Vfl'IJV.:JlJ 1:1 Vlff VI mrn:u 1J fl VI 11 tll '11 'fl llJ fl HllJ fll';j VI fl ff V1J 11J v.:i ;i lJ un 111 ff1ll11 fl H'fl ;i ffl 1 ,, ,, 
QI QI .c:I .c:I , 91.::t "i' '1 j/ o d A I QI a' d , GI QI ..::. "i' G) 9/ 
tl1Jtl.:JU1JflVl11tl flfl lfltl lfllJ1U1JflV111tlll;in:ff1t1'VilJ1ilJ1l'Viltl'fltl.:J lJ(l.:J'ttllfl'UlJlfl 5 n;i1 lfltl l'll' • ,, ,, ,, . ,, 

.::s. a ... 1-=:t. Q 1' et. QI ,:!I 4:::). " ... 1.Q ... 1 a' d fl o ,::1 

m1111mt1.:Jl'll'V1J1lllm11ll 3 n;i1 lfltll;ilJ'l111'lfVLrn;iulJ1lJ1W 10 l1Jfl1lCJ1l,l;i 'Vl1fl1'H'Vi1tl'fltl.:JU1J1J 
,, . 

fll .:Jfl';j 11'111 VU1J1JU1JVl'lf (Batch) ~fl'l:IWt'IJV.:Jtl.:J'l1 lJflU'flt'lfflfl11Jflllnl il lJ fl11fffl'l:l1U fffl.:J 1 lJ • • . ,, 
mflr-1u1n fl m-.,vi fl-1 i:-inm1ffn1:11iM'.:iu 

""'""' QJ U1Jfl'YU'n.l'i't'lff CDF 04 

., ., 
"" "" "' ' Ni'l'Ut)~'t'Ut)'lft)11'11'mm~11ft)ftt) CDF04 ,, ,, ,, 
'il1flfl111'Vi7:1ifo-:iu1Jf1n11t1111ff CDF 04 lu5-:J'ttlJfl'IJlJ1fl 5 itm iflt1lim11111nt1-:i1;°1v 

,, . . -1"°' "°' ,. , j/ QI <!I "°' j/ Q I ... j/ j/ 
Marine broth 1JllJl;i111ll 3 n;i1 lfltl 'll''l111'll'Vl1lJ;i'l,JVlfl11ll'\llJ 1.0 McFarland (llfl11lll'IJlJ'UlJ 

4',,. I 8 d • c. ..::...::. Q .d .r:::. ,:::1 d , 

lCJ1'fl'fl1J'itlJ1W 3.0 x 10 1CJ1'fl'fl;iVlJ'fl'fl'fl;i1) f111JfJll~W'l1fJll Vl~W'ttfJll 30 V-:Jfl'11CJ1'fl1CJ1tlff fl11ll111 lJ 

mrn1u 200 rnmivu1nun:ijm1limmff~v;i11 1 it;i1,ivu1n iflt1ijfl11fl11JfJlJTILV'lf'IJV-:JV1'1111 ,, ,, ,, . 
1nt1-:i1;°lvlil'vhti1J 7.0 7.5 un: 8.5 un:l'Viltlfltl-:Jli'.lunn148 i1 im 111fl111flfl111'il1f\! hwm1 

,, ,, ' ' 
'H1i11m:rmCJ1nnui-:i i11fi1ui11'H1JflffO,1i1t1 Ethyl acetate 'ti1m11:mt1ff~nffn,11~1iui-:iun:'H7 ,, ,, 
'W1'11'Wflff11ffflfl H'flfl1';jfffl1:11'Vi1J11U1Jfl'n11m'il1f.lJ,,'W1'11'WfllCJf'flnUi-:i1:vrh-:i 16.4-69.1 finitni'll u 

' " ,, ' ' . 
I "°' i ... I <!I ... ... <!I 11) """ "°' 1/) j/ j/ ,,S <!I ... ;ivn;i 1 fltlllf11\1-:J"!flllJVf111JfJll'VilV'l!''IJV.:JV1'1111 l'fltl-:il'l!'V l1VI 7 .0 U'fltl'il1f\! lfllJVtlVl"!flllJV'VilV'l!' 
' ,l ,, ,, ,, 

l'Vill'IJ'I.Jli'.lu 8.0 n11111Ji1111un'llv-:im1ffnfl'illnff1uilrnirnuu'Vi1J11vgl mb-:i 57.4-123.2 fin~ni'll 
t JI 'JI I 

I .... ,. ... _ I"" ... ... ... ., ... , ... 
;ivnm lfltl1J1J'ill1W\1~"lflllJVf111JfJ1J pH m1111mt1-:Jl'l!'Vl1JlJ 7 .5 fl-:J11tl'fl:1Vtlfl u;i111-:iV1 4-1 
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,ct ,, o' ,, ' ,, 

fl11Hfl 4-1 fl1\J11'1'UfHC)H'!l;IUli'-umtihttirnul1' .:J'IJfl.:Jffl':inffti~, ~'illf1f11':i t'VllttilU.:JU 1.Jfl'nt1umu 

~u,f CDF 04 l 1.Jt1.:J11irn~r111.JfJllVho'Mfi1~1.:J") 

..,i .. 
d 

., . u SI o CV 11 Q.I filtl'lf'lltl~tll'HU Ul't1UfllClftUUl't1~ Ul't1Uflll't1~ff111Jfl~ .. & ..,i 
.iQ ,Q, Q.I ' ,Q, .tQ. .tQ, CV I .iQ ltlUU'lftl (lltlilfl1llfltltlfl1) (lltlilfl1llfltlilfl1) 

7.0 38.2 87.9 

7.5 69.1 123.2 

8.0 16.4 57.4 

' ,, 
dfoY1~ff01.Jf11':i(J1.J(J.:JU1.Jfl'nt1t1'Vl~ff01.J'IJfl.:Jff1':iffti~ i~tt1fi Disc diffusion i~ul~ffl':iffti~ 

,J!mw 5 ij1;1~ni'lJ~O~ffn 'Vl1.J11ff1':ifffi~~,~'illf1f11':it'Vllttiv.:J~fl11.JfJlJ~to'Mt~1.J 7.0 ff1.J5.:J 
,, ' 

U1.Jflvit1u 11Y1n'Mi!~u1;1t lli''llu1~m':iir1.Jir.:Jn11.:Jnff~ i ~uo~lui1.:J 16.0-28.0 ii1;1~m1vn ':iO.:J1;1.:Jm q q SI 
'J/ • ,, • 

.:!I, QI O QI ,d, '9J d. d. d. 0 QI 

flOff1':ifff)~1.J11'1lJf)'VJ ~'illf1f11':it'Vlltmt1.:J'Yl'Vl!O'lf 7.5 tmt 8.0 \PlllJ1;11~1.J 

4-2 
SJ I S/ .d 

iin1JWtf11':i(J1.J(J.:JU1.Jflnt1t1'Yl~ff01.J'IJfl.:Jff1':ifffi~n,~,:nnm':it'Vlltti1t1.:JU1.Jfl'nt1t1 CDF 04 'VI 

I JI t/ I ,, 

fl11H'1 4-2 f11':i (J1.J (J.:JU 1.J flfh1 tl'YI~ ff01.J'IJO.:J ffl':i ff ti~ 'illf) ff 11.J il 11'11J f) vi, I 'ii 1f1f11':i til tl.:JU 1.Jfl'n t1 tl':i '11 ff 
,, ,, ' 

CDF04 luo111ntilt1.:Jt;';o Marine broth 'nfl11.JfJll~to'M~1.:J"] 

., 
..,i u;nwifui{~ (i'litDlllfl1±SD )8 filtl'l181't111 

., 
& Q 

liltl~l'lft> B. subtilis E.coli M. luteus P. aeruginosa S.aureus V. alginolyticus 

7.0 24.0±1.1 25.5±1.2 28.0±1.4 16.0±0.2 27.0±0.8 28.0±0.8 

7.5 14.5±0.6 10.5±0 20.5±0.7 - 17.5±0.2 17.5±0.2 

8.0 17.0±0.5 - 21.5±0.6 - - 17.5±0.2 

Tetracycline 25.5+2.0 21.5+1.0 20.2+0.7 19.o+l.0 20.5+0.7 29.5+2.0 

(30 µg/disc) 

fl11.JfJlJb - - - - - -
w 

• 'H1J1tJO~ 1ii111JflTJ01JO~ 

• u1rnti'f!tli1J1tu s iiaani'u~aiuti' 

b 'H1J1tJO·:Udt>llflfl61J~1tlfl1'l"tl::tl1tJ Dimethyl sulfoxide 



. ., 
fflUOl,u4f''Jft 11tt1lmn;r11mn 

• 
,i.uuuq,i 0.1nv-J 1l.'}f{t~1 20131 
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. " ,, 
fll't'tn 4-1 irn11w:'Ull1WtJ'UtJ-I V. alginolyticus 'll{Mff1'H1'0~~7nm·n~1:1~t1-IU'Ufl'nl~tl CDF04 h.J . . 

44 .d. .:t, t 

n-m1:'Yl11n11r11'Ufl1J~m'ti''Ylr11,11-ici 

I 
Ni:l'UO-lfl11fl1'UVIO CDF04 

,, "'1" ' Ad. QI <Cl o., t dd ,,,d£:t,cS ~1fi'llVJ.!'1'YI ~~'U11U'Ufl'Yl1'l't.11'Hff CDF04 r:-1'19lff1'rn'Utl-lU'Ufl'Yl11tl'Yl~fffl'U ~~'Yl~LV'lf 7.0 
,, " ,, ., ., 'I ., ' ,A I a ., <ll , " .,. .,. a 1IJ " 

~-JUU &Ufil'H1fi1111J~~tl91V 1Jf1VV9111fi11n1U~-I ~fl1'Ufl11~1V'ti''llfl-lV1'H111'1tl-11'lffl Marine broth n • 
7.0 m,:r.rum.hvm1mrn1U'lJV-Jlun~1flu 100 150 1m: 200 'jf)'l.J~VU1'n 1irmmff~0m1 1 . " . 

~9l'J~VU1'n fl1'Uflll~WmJi1n 30 V-lff11'1f'11CMtlff1'MU1~1J n1m11~1:1~t1-11flunn1 48 i'11mm,:1~ 
ti I I t/ JI 

fill' 1 1 1 tlfi11l11'W 1'H 'U f11 CJ1'1 '111 ir-i flu 1'H 1tl-1 Utlf1ff 1UlCJ1'1 '1flflf1 1fiff 1U 'U 1mj n ff O~ ff 1U 'U 1 

m!n~1tl Ethyl acetate r:-1'1fi11fff1111~'U11U'Ufl'n1~ tlffltl'nU {il1 1~ 1 U mn1:~iim'J mu 
" d '.cl GI,,,: QI '°'" <Q.QQll,Q 

~1t1f1111111115o 1V'U91VU7'YI l~t.1 mmu111umCJ1nnu11-1 33.1 11nnm11,1vn,11 i11111'Uff11ffn~ 
,, " . 

~1nilrnirniruiithvd1:1111-1 40.2-58.3 nnilni'11~v~m i-111t1n:1vt1~ l u,1111-in 4-3 

.::I : QI " " : <LI " QI : QI 41:S, ,, ,! Vl11H'1 4-3 U l'HU f11CJ1'1'1U 11-11m:u111unu 'H-l'lJV-Jff1'jfff1~ ~,nu l'Hllfi'YI ~1fifl1'J 1m:rnt1~ 
" ,, 

U'UflTI1~tl'J11ff CDF04 1u5-111irn~1t1mm11~rm,rv Marine broth 1~viim1r11'UfJ1lfl171J1~1 . 
A I I 

m1n1u 'Ylfl1911-1'1 .. 
' 11 

.. 
A111.uh1um1fl1u 

0 .., . .., V .., 
'U 111'U fllCJf i:li:l ll1H 'U 1 'H'U fl ll1H ff fl~ 

I .cl 
(18tJ\ilO'U1'1) 

,Q A CV I 4Clti 
('llfli:ltl'l'll\iltli:l\il'l) 

.Q,,QQJ f.Q, 

( 'lli:li:I fl'i'll\il tl i:l\il 1) 

100 22.3 40.2 

150 33.1 58.3 

200 57q_) 20.4 43.2 

254652 
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V V , 

ff TH f 'l.Jfll1 'Yl'1 ffV'lJfllj U'lJ u~u 'l.Jfl'nt~ tl'Y1'1ffV'lJ 6 'lf'U'1'llV~ ff11ff fi'1 'il lfl'U 1'11 lJfl'n i 'ill flfll 1 
V V , 

tnt1~1oi1v 1 'U t)~lf 1Jfl'nijfllHl1'lJfJ1Jfl111Jt~ 11 'U fll1fl1'U~H'1 1~w, f tY11tYti'1tJ1mw 5 ihli;ni' 1J\91V 
y y 

~ffn 'Vl'lJ1lffl7fffi'1'ri lf 1J'1U'lJU~U 'l.Jfl'nt~ tl'Yl'1ffV'lJfJfl'lf'U'1,~t'lf'Ut~t11tiu tlfl! 1u Pseudomonas 

aeruginosa i,j'Vl'lJ'lJlt 1WU'lJ5~ L'1tlffl7ffti~~ i~'illflfllj tit1~tiv~nmrn1'lJfJ1Jfl111J1 ~11 'U f111 
y • y 

fl1'Uti'.l'U 150 rn'lJ~V'Ul'n ihrnu'lJU~U'lJfl'nt~'1'Y1'1ffV'lJ ,~~'n"l'1 L'1'1hlti1m1 U'lJU~'ll'U 1'1 9.5-20.5 
• y • 

iilli;m911 11t1l1::tfl'1'1U ff'1~ 1 u91111~i1 4-4 trn::~ m1w::m1 utJ u~U'l.Jfll1t~ tl'Y1'1ffV'lJ'llV~ tY11 ff ti'1-ri i 
y • • 

'illflfll1t'Vll::tntmmfl\1t~'1 CDF 04 \1fl1'lJfJ1Jfl9111fllrn1'U~l~'1 Uff'1~~1mh~ 1um'Vll1 4-2 

' ,, 'JI ' ,, 

vi11Hn 4-4 m, u'l.Ju~u 'lJf1111~ '1'Yl'1ffv'lJ'llv~m,tYti" 'il1nu 1lf irnvi i 'il1nm, 1nv~u'l.Jfl'nt1 vffwnu { 
A .J d, I 

CDF04 1'UVllfl1tlltl~t'lfV Marine broth 'Ylfl1'l.Jfl1Jfl111J171 'Ufll1fl1'U91W'l • 

., 
fllltlt111U 'lJ1AlWU'lJU~ (ICV'UA&tlfl'if 

fll'ifll'U B. subtilis E.coli M. luteus P. aeruginosa S. aureus V. alginolyticus 
' .... ('iO'UflO'Uln) 

100 14.0±0 11.5±0 15.0±0.1 9.5±0.1 10.5±0 15.0±0.1 

150 19.5±0.2 9.5±0 20.5±0.2 - 10.5±0 19.5±0.2 

200 15.0±0.1 10.5±0 16.5±0.1 - 12.5±0 18.0±0.2 

Tetracycline 25.o+l.0 22.o+l.0 21.o+l.0 19.o+l.0 20.o+0.7 30.o+2.0 

(30 µg/disc) 

fl11.JfJ1Jb - - - - - -. 
-111J1tli{~ 1ii'f111fl1l0110~ 

• U~1J1Wt'11Hlf1i\ 5 iitiftfll1J~tl~t'lt;' 

"11111r.1i{~1rlt1l'li\t'ltl1Jt\'1t1t'lllft::ft1t1 Dimethyl sulfoxide 
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• V V q QI Q QI o, QI d, .c::l.d GI 
.fll'ft'n 4-2 'clfl'tJW:m·n1Wt11Jll-:J V. alginolyticus 'l.lf)-:Jff1'H1fl~Hl1flfl1'H'Vn::mt1-:i111Jfl'Yll'W CDF04 l 'U . . 

,Qd, QI d, ' 1 

fffl11::'Yl1Jfl1'jfl11JfJ1Jflfl'j1fl1'l'fl1'U'Ylfl1911-:J'7 

... ' Nfl'Utl~flW'H(l'lJVltl CDF04 
V V V 

'11flfl1'l'flfl'tJ1N'cl'I.IV-:JfilV'lff:>1l11'l'1~ll-:J1;f:>11"'::69l'l'1fl1'l'fl1'U~Vfl1'l'Nilflffl'l'tJ1JtJ-:JU1Jfl'rl11ll 

'I.IV-:JU1Jfl'rl11t1ff1t1-nu,f CDF04 luc1'-:imj'fl'l.l'U1~ 5 i,911 l~vl~ Marine broth tl!m,11 3 il,111rlu 
'JI ,, ,, ' 'JI ,, 

d a ,a""' ,,,.ota d d ""'I"'"' 'I" Vl'l-111 mt1-:JL'lff:>V.1J11L'lff:>N'cl9lffl'j ~~L1Jf)fl11Jfl1JV.1V'lf'l.lf)-:Jf)ll11'l' mll-:JL'lff) ll1 L'Yl1fl1J 7 .0 1m:: l 'lf 
, V V 

fl111J1~11'Ufl1'l'fl1\J 150 'l'VU~VUl'rl U'1ft1~fl,'U'rlflfl'tJl~flfl~Wl1tJillum11~t1-:JLti1V 1~llfl11Jfl1J 
• V • 

~Wl1tJiln 25 1m:: 30 f)-:Jff11CJ1"'1;llff un::1v.1::1~t1-:i1rlun-c,1 48 -i1 lm 1~fl1'l'L'1!ty i~llfl1'l'l11fll 
V V V 

tl1l1'UflLCJ1niuif-:iun::ffti~tl1l1iJfli1v Ethyl acetate un::'Yl~ffvum1iruir-:iuufln11t1'Yl~ffvu 6 'lf'W~ . ' ,, ' 
'l.lfl-:Jffl'l'ffft~fl11J1n'rlfl~111Jll1~1 ,iN'fli-:Jfll'l'l-:J'rl 4-5 '11fl'l1VlJ'flV.1J11L;flfflll'n'lJ11CDF041'J7ty'n 

~Wl1tJ" 30 t)-:Jff119f'cll;llff,~~fl11~~Wl11Jil 25 f)-:JffllCJffll~llff 1~v,iJ1l1'UflLCJ1m{11if-:i 62.4 
J/ JI I tJ I 

Q Q QI I Q o QI QI o QI QI 4 I QI I A A d d 
1Jn-c,m1J1ivnm ff1l1'l'Uffl'l'fffl~'11fl'U1l11JflU'U1Jm 25.0 u-c,:: 51.8 m1J,1v-c,,11nm11v.1::mv-:in 25 

d o "' 
un:: 30 v-:iff11CJ1mCJ1t1ff 9111Jm~u 
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' ,, JI ,, • ,, 

fll'iHTI 4-5 'U ll'IUfllCJffn,U lf ,m'fl:'U ll1Uflff1'jfff1~ 'illfl'U ll'llJfl'Yl i~'il1flfl1'j 1·vn:1nt1-m lJfl'rll1 tlfflfJ 
QI " 61 QI QI " l. .ct .::..d 

VfW~ CDF04 l'l-ffl~'Yl1Jfl~1tl6llfl'jl'fltl~l'Jffl Marine broth 1~t11Jfl1'jfl1lJt]1JfJWlffJ1JVI 25 1rn: 30 

... 
: OJ ' 11 

., 
0 U S/ OJ 

t2W'H~ll u11nm1,rnau't'I~ 'Ul'H'Uflll't'l~'UO~ffl'ifffl~ 

"' AQ.O.I IA .Q.QOJ f,Q 
(O~ffllCJfiUCJftllf) (llfltlfl'illfl8Gfl1) (llGGfl'illfl80fl'i) 

25 62.4 25.0 

30 46.2 51.8 

,, ,, . ,, ,, 
'ii 1flm1 VI~ tlfllJ m1 ff 11 ff~ u 11 fl'Yi11 vvt nv11 6 'lf'U~ 'll v~ m1 n n ~i1 rn "fl'Yi i ~" lflfln 1 n v~ 1 ;v 

" 'tl~ffV~fJWlffJiJ1~tJVl~fffllJ~1tlff1'jfff1~,J1mw 5 iJ'flilfl'i1JflV~tlnvm1111\'r-m ln~l~tl~fl'I-J 1~vii 

" " 'lltJ1~fl11UlJU~ 12.0-25.0 iJ'flil11J~l 1m:iilmm1t1UlJU~ P. aeruginosa i~ l1f.l'fl:1vv~uff~~lt.1 . ,, . ,, 
~11uvi 4-6 '1fl'hlW:fl11UlJU~UlJfl'Yil1tJVl~ffVlJ'llfl~tll'jfff1~'Yli~'illflfl1'jlVn:1ntJ~Utlfll1t1tJ CDF 04 

~fl1t1fl1Jflrum1iJ~ 25 1rn: 30 mff11CJf'fl1CJ1vffuff~~i1vd1~ lum~~ 4-3 . . ., 

' JI ,, ' ,, 

f111Hii 4-6 m1 u11u~u11fl'Yi11 vvt~fffltl'llfl~ffl'j nn~'illfl'U rnirfl'Yi i ~'il1nm11nv~u11fl'Yi11 vmviu { 
" " ' ') A ,!I .ci A ,c:l 

CDF04 L'I-Jflllflll'cltl~l'Jffl Marine broth VlfJWlffJ1J 25 1m: 30 fl~ffltCJf'fllCJftlff 

., 
... 

~W'H~ll 
A UU iQ.Q a 

1.J'il'JWtl1.Jtl~ (lltlfllllfl'i) 

"' (O~ffllCJffllCJftllr) B. subtilis E.coli M. luteus P. aeruginosa S. aureus V. alginolyticus 

25 16.0±0.4 12.5±0 25.0±0.8 - 12.0±0 16.0±0.4 

30 15.5±0.4 15.0±0 20.5±0.8 - 14.5±0 18.5±0.2 

Tetracycline 25.5+2.0 21.5+1.0 20.2+0.7 19.o+l.0 20.5+0.7 29.5+2.0 

(30 µg/disc) 

fl11Jt]1J b - - - - - -
, 

l1lJ1Vl119l - l1lJ1Vif~ 11ivttJfl1'iV1JV~ 

' tli111wtY1'iffnfl 5 iiniinf 11fiv~tYO 

b l1lJ1Vif~1dvm1tYt11Jl1vtYua:m1v Dimethyl sulfoxide 
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' ,, ,, 
,:=t QI 4Q QI QI QI ,d, d,:t , 

.fllTtfl 4-3 "1fl'l:JWt1J'H10H.11JV-:I B. subtilis 'lltNffl'HYfl,J~7flfll'H'Vn::mv-:iu1Jfl'Yl1'rn CDF04 'Ufffl11:: 
' ' ,c:f,,d QI ,d, ' ' 

'YI 11m1 fl 11Jfl 11fl,!11m 1 n1u 'YI m~n-:i c:i 

,, • ~d .::. ,d,~ ' c. 
~1fl'llfll.J"fl111'Yi7::mv-:i'Yl~W l1 tJ11 30 fl-:lff11CJf"11CJfVff~-:l 1'11JJ1::fflJfl11~W l1 tJ11 25 fl-:lff1 

' ,, ,, 
LC)f"11~vff1ut1-:i ~1mmfln11 v~i;,ii,-11 fi1Jfi-:i i fh.i11,1nf11-:itiuuf1iYu11Jtit1-:i'Yi'1H7'U i vlvh 1 u m1fl11Jf111 • 

... ,, 1 

~Wl1tJ11'UflVfl11 

N't'l'Utl·Ul111"Ht>lfllff9it> CDF04 

~1nm1ffflll7~"1'llfl-:im1lifmmff~i,111 1.0 1.5 1m:: 3.0 iimf1fl\J7TI f1Dm1rn!ru11"1::m1 .. 
' ,, 

~i;,1m1l1u,"1;'Yi'llfl-:IL11Jfln11v CDF041ut1-:il1,jmjjfll'Yil::Liiv-:i~1v Marine broth ,.1!111,111111 3 
'JI • ,, 'ti ... 1 ... , ... ... ... ... ... ... ?I 

",11 ,ivfl11Jfl11fJW l1 tJ11 u m11'Yi1::mv-:i'YI 30 fl-:lff71CJf"1CJfVff 11"1::fl11JfllJ'Yi1fl'lffl1l171 mv-:i1'lffl11J'W 
cl JJ d ' .d, I dd. .Q 4Q ct.d.QI ,,, 

7.0 1m::11mrn1u,11vf111111n 150 1fl1J,ifl'U7'YI 'Yi1J11111Jfl'Yl1w~::11m11~1ty~'YID,111m1 m:nmff 
Q r "'1 'I: .}I I : QI SI Clo ..c::i. QI I 4Q O QI 

1.0 1m:: 1.5 "1flrnfl'WTYI ~v 1,im1.J7l1\Jfl1CJf"1"Ul1-:i 47.2 11"1:: 45.1 mrnm11,1t1"1m ,1111m~1J 1m:: 

1rlt1 lif mmm~11iu1r1u 3.0 i;,11f1D'Wln m1rn!ty~::"~"" l,1vL~J1,,,irmCJf"1iuif-:i 35.0 ""iini'11~D 

~,11 nrni'1JiJ1111wm1i,-ti,ii!u'Yi1J11ij,J!111w"1,1"1-:i 1rlt1i,1nm1lifmmff1~11iu 1~vijfi1~-:i~,1 

45.1 ""ilni'11f1t1il,11~i,1•nm1lifmmff 1.0 il,11f1t1u1vi i-:i,11n-:i~ 4-7 11"1::~1nm1Y1,1fft11Jm1 
,, ' ,, 

u1Ju-:iu1Jf11111 V'Ylflff fl1J'llfl-:iff11i1ti',111 i~~1nm11"Yn::1ilv-:iuf1n::t'l'm1:: 1,w l f ff11t'l'ti,1,J!111ru 0.46 
' ,, ' 

2.5 1m:: 4.1 iiniln111f1V~ffnm11ii1i1J 'Yi1J11ff11ffti',111i~~1nm11'Yi1::1ilv-:i lumn1::fiijm1 lif 
I J/ I I 

mmfflifi,in 1 il,11~vu111fi1Jfi-:iu1Jf1111'iv'Yl,1ffv1Ji~~litt,i i-:invn::160,1 lu,1n1-:ivi 4-8 
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' ,, JI " ' " 
V1111.:an4-7 tl111i!tw1rn~mi'.:am1:::tlTtti!nu°A'~'llfl•Un:rNn~nnntl111,jnfi1~'il1flfl11t'tn:::1ilr.mmflii1'iv 

CDF04 hJt1~11irt1~·;w Marine broth m1:::ijm11-A'tnmff~V~11 1.0 1.5 U't'l:l: 3.0 ii~1~vu1n 

CV GI SI 
8fl11fll1 A'Htllfllff 

., 
o CV 4 SI 

U THUfUCJJQQU,H 
.. 
o CV CV 

U l'HUflft'Uft'MI 
... ' .... (tlfl1flt>U1n) 

1.0 47.2 45.1 

1.5 45.1 38.3 

3.0 35.0 28.0 

I JI JI I J/ 

fl11HTI 4-8 fll':i ~1J ~~U1Jfl n11tJ'Yl~ffil1J'llfl~ffl':ifff1~ 'il1fl'U111,jflfi ,~ 'il1flfl11 l'rn:::1ilti~U1Jfliit'i tJ 

CDF04 1uo~'H,jfl~1(1 Marine broth 1m:::ijm1l'A'tnmff~t1~11 1.0 1.5 1rn::: 3.0 iim~fl'Uln 

CV 1 SI 8fl11fll1 t'i 

81fllff 

... ' .... (Ufl1flt>U1TI) 

1.o<•> 

1.5Cbl 

3.o<c> 

Tetracycline 

(30 µg/disc) . 
f111Jflll 

l11J1tlll1fl 

., 
Q, OJU Q,Q, 

tJ111tutltJtJ.:J (1Ji:ltll1Jfl1) 

B. subtilis E.coli M. luteus P. aeruginosa 

13.5±0 - 20.5±0.6 -

10.5±0.3 9.0±0 13.0±0 8.0±0 

10.5±0 - 24.0±0.6 -

25.5+2.0 2L5+1.0 20.2+o.7 19.o+l.0 

- - - -. 
-1111,nn-i 11il'funnaua-i 

• l1JJ1tlU-tlrltifltlff61J~1tlff1Hl::a1n Dimethyl sulfoxide 

• 11JJ1nn-it11rnot1,J;111w 0.46 iiatini'JJ9itiMffn 

b 11JJ1nn-iff11ffot1tl;JJ1w 2.5 iiatini'u9itiMffn 

• l11J1tlU-tff11fffltlU;lJ1W 4.1 iiaanfo9iaimi' 

.: .g ' Na,ie.:11:t1:nmm1mt1.:11,reV1e CDF04 

S.aureus V. alginolyticus 

- 10.5±0 

9.0±0 9.0±0 

- 6.0±0 

20.5+0.7 295+2.0 

- -

., . 
't11fl111l'l1:1nU~U1Jfln11tJ CDF 04 lu Marine broth tl1m~n111 3 n~1lufl~'HlJflnijm1 

fl11JfllJ11Wl1fl1Mju 30 t)~ff11CJf't'IACJfUff 'nltl'Jf 7.0 v~11mrn1u~ 150 'ji)1J~il'lJ1n ,m::ll-Ytnmff~ . .. 
6~11 1.0 iim~vinn ii1t1111n1191'1vdwib:m::mn 48 '111 lrn 72 '111 lm 96'111111~U't'I~ 120~11m 
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. . ,, ,, ' 
'W l1J1i1 lJL 'H 1tl-:I UtlfW1HH1 ml tl \lltl'W l'H ,j fl 'U lff1l.l 9lt flfllJ tttfijt[ 'U 'H l'U l'H ,! flt ttfij 1\U i -:lt'Vfo 1~ fll 1 t '11 ru ., 

V V V 

tm:i11rl1ullrni1n 1'llffti~~1tl Ethyl acetate Vffmrri-:ivi~fffl11fll1fJ'UfJ-:IU'Ufl'nt~tl'Ufl-:lffl1ffti~ 1~r,rn 

.J : GI ,I ii : GI 'JI QI ,d fJ/ Ad 
\lll1Hfl 4-9 lJ l'Hl.lflttJfijijU 'H-:!UijtlJl'Hl.lfltt'H-:l'Ufl-:lffl1fffl~l'YI 1"'1lflfll1 t'Vf ltmtJ-:IU'UflVlt1 ti CDF 04 
'JI . d ' 
"1tl Manne broth V11::t1:nm;i1-:i"l 

.. .. .. .,. 0 U ,/ V 0 u " u 
1::u::runm·un1::nm.:i \A l'H\A m ttf iUut'tt .:I \Al'H\AflU'tt.:J'U8.:Jff11D'MI 'tt"1tl&'tt9J 

c,Y1liJ.:i) 
.Q, .Q, Q.I '.Q, 

(mlilfl11-J\ll8D\ll1) 
Cit, .Q, u '.Q, 

(iJDDfl1iJ\ll8D\ll1) 

48 33.2 36.5 
V 

96 36.4 53.9 
0 QI .i=t a. 

l.ll'H lJflfft'H ijfl~ 

72 43.3 57.2 
., ,., 

120 63.1 60.8 
o QI d 4 o 

lJ 111 lJ fl'cf t'H ij fl -:I fl lJ 'W l 91 W 

.d ' 4 Q/ .l ~1 .:,1 "'"' \llfl91111-:l'YI 4-9 Vf'U11 tlJfl1::t1::t1mfll1'HlJflt'VflJ'U'U\llfl 48 'Jf1 ll-:illJ'U 120 'Jf1 lJ-:1 U'UflVlt1fJ 

CDF 04 iim1t\llt11tvilllu 1~ri1iti1J1'Htl'tl'Ufl-:ltCJfijilUi-:i 33.2 iJijilfli'lJ~Dilm ~t'Jijl 48 J11m 
QQQ/ IQ d ~1 0 QI Q/i 1,::S ,,,, ~.x 

tm:: 63.l lJijijfl1lJ9lflij911Vl1ttJ::t1ij1 l20 'Jf1 lJ-:1 ffl'H1'Uffl1fffl"'U'U Vf'U11 lJfl1llJt'UlJ'UlJt'VflJ'U'U 
d, 1.i::I Q/1 Q,QQIIQ .ci ~1 

9lllJ1ttltt1mV1r-nu l'Ut'lf'Ut~fJ1fllJ "fJt'VflJ'UlJ\llfl 36.5 lJijijfl1lJ9lflij9l'j'YJ'jtfJtl1ijl 48 'Jf1 lJ-:1 tlJlJ 
• • V 

60.8 i}ijilfli'lJ~flilmn1::t1::t1ijl 120'lf11ll-:itm:r-mm1V1"fffl1Jfll'jfj'l.JfJ-:!U'Ufl'ntltlVl"fffl'U'Ufl-:iffl'j 
' " ' ' fffi"TI 1 ${'11flfll1 t'Vf lttiifJ-:!'n1ttltt1ijl~l-:1"1 Vf'U11 tijflVl~fffl'U${1fJffl1fffi"'U11J1W 2.5 iJnilfl1lJ~fl 

V • 
Q ,Id, QI o., .ct d p fj} 1 "' Q 
"fffllJf-mtl'Utl-:IU'UflVltWVl"fffl'U l'fl tlflt1l.l E. coli tm:: P. aeruginosa "tlffl1fffl"Vl1ttltt1n1 72 

I t J/ J/ J/ 1 J/ JI I I 

i1 ilNtm:: 96 i111J-:i'Ufl-:lfll1tiio-:i1,1flih-mffuff-:i1i~n11m1ffti~'Yii$i''11t1m11iio-:i1,Jfl'Yi 48 i11m 

dV"' "'1 .d mfll.lflfJ ~-:i11on::mt1" um11-:iV1 4-1 o 
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' JI ,, ' 'JI 

Vll"lHTI 4-10 f11'j ii'uii'~U1Jfl'nt~ tll'lf'lfftl1J'\.I tl~ffl':ifffif'I 1niJ nn1nn, $t~1nm1 n'iltt~ t1~um1nt~ ti 
,, .d ' 

CDF 04 f'l1tl Marine broth l'l':ittltt'H'll\9'11.:Jci 

., 
1::u::run 1J1llWU1JU~ (ilaaASJf11>8 

., .... 
fll"ll'Wl::Af;ltl~ B. subtilis E.coli M. luteus 

ci11"~>8 
48 9.0±0 - 10.5±0 

72 16.0±0.3 - 16.0±0.1 

96 14.0±0.1 - 12.5±0 

120 12.0±0.1 - 15.5±0.3 

Tetracycline 24.5+1.0 20.o+l.0 21.5+0.7 

(30 µg/disc) 

fl 1'U fl 11 * - - -

'111Jllll'119J 

11111vo1 11hmm1vu5~ 
• '111Jlll01 1fltil1Atrn1J~'lllffllfl::a1v Dimethyl sulfoxide 

1111wo1tY1rnnAtl1111w 2.5 iiaiini'll~ti~fffi' 

P. aeruginosa 

-

-

-

-

18.5+1.0 

-

S.aureus V. alginolyticus 

12.0±0.3 7.5±0 

5.5±0 14.0±0.1 

4.0±0 -

4.0±0 10.0±0 

21.o+0.7 29.o+2.0 

- -
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.ot-=t ..., 
UtJfl'YllltJl't'lff SMF 04 

., ., 
-.hm1fin111fH1'1JV.:Jih1im,h.:J"11~mi -n1v'll'mm11iit1.:J1,rv v~11m1t111.Jtt'fl~t1~11m1ltt' 

fllf11ffflflf11Wl!qJU'fl~f11'jf,.ITI~ffl'j~llJU1.Jfl'n!1tl'IJfl.:JU1.Jfl'n!1tl':il1ff SMF 04 llJt:1.:J11l!t1'1JlJl~ 5 TI~'i 
'i ,,, . ,1 l1 ,,. ., l1 .;. ,, ' .. ,, ,, 
t~tl 'll' ORI medium !1JlJfl1111':it'fltl.:Jt'll'fl U'fltt~l.l111t'lfflt1ll~lJfl11:t.J'IJlJ 5 McFarland (:t.Jfl1ll.lt'IJ:t.J'lllJ • 
!'lf'fla1.ht:t.J1W l.5xl0

9 
!CJf'flaflflij'flTITI~'i) llJV~'il 10 1tJv!t~lJ;1~t1tJ!m~1 1~t1,J!mmfll11l';i ., ., ., 

1iit1.:J1,rv111J 3 TI~1 1~r,.i'f,~.:Ju 

., ., 
ct ct 4 t 

Na'lltH'fUtl'lftll't'll''nfltJ.:il'lftl(Jltl SMF04 
., ' 

't1lf11':it'Vnttiit1.:JU1.Jfl'nt1tl SMF 04 llJ ORI medium vijjf11':if111.Jfl1J'n!O'b'fll.:J "11~Ufl 6.5 7.5 
., ., ' 

tmt 8.5 l~t1vi1mrn11.Jm11111~t1.:Jt'lfv~1t1ti~11 100 1v1.JflV1.J1vi lifmmffvi 1.0 TI~':iflvmvi tt'fl~ 

fl11.Jfl1J~tl.!11fl"~ 30 fl.:Jffl!'lf'flt9ftlff ,rtvm1.J':itt1:nm 48 i1 lmvi1m1UlJt11~tl.:JUtlt1!'lf'flaflflt1'illfl 
" 'J/ ' • 

tl111J!n 111fll'Ul11Ufl!'lf'1att'lf .:Ju'fltffl':ifff1~Tim!n~1t1 Ethyl acetate ,~f,.l'fl~.:J~l':iHn 4-11 

,=:i : CLI ,I 'J} : QI j/ CLI J 'J) 
(1111H'fl 4-11 lJ111lJ fl!CJf'1'1U 11.:JU'flt lJ111lJ fltt11.:J'1Jfl.:Jffl'j fffl~ 'illflf11'j t'rn~mtl.:J SMF04 ~1tl 

ORI medium l1.Jt:1.:Jmfo~jjfll':ifl11.Jfl:t.J'nto'b'fll.:J"l t~lJ':itt.1:nm 48 i1 lm 

ct 
't'fltl'lf 

: QJ J 11 
u111um'lfaamH 

., 
0 Q.I 11 Q.I 

'Ul't'l'Utlll't'l.:l'lltl.:lfrl';ifrflil 

6.5 483.6 50.2 

7.5 307.5 68.9 

8.5 278.0 65.4 

.c:i f A!9 .c:l .d1 4' dd d 
'illtlm1HYl 4-11 TI1.J11!l.lflfl11.Jfl1JTI!O'b''Ylfll~.:J'IJlJ'illfl 6.5 !lJlJ 7.5 U'flt 8.5 U1.Jfl'Yll1tl:t.Jf111 ., 

rn!qi'fl~'fl.:J 1~t1jjfi1ii111um'lf'1TIUl¥.:Jt'nlf11.J 483.6 307.5 !!'flt 278.0 ij'1iit1i':t.J~Vii~1 ~1mh~1.J 

l1..1'1JWt~nnNTI~ffl':ifft1~~-nm'lf 6.51lff11ffn~tJ!mw~1~P1ifo 50.2 iJ'flTifl11Jflvii~1 U'flttvi:t.Jlu 

l~'I..I 68.9 U'1t65.4 iJ'1Tifl11JflflTim~'nlfl'b' 7.5 U'flt8.5 m:t.J~l~1.J 

ti111i'1.Jr,.i'1fll':i'Yl~ffv1.Jm1ii'1.J.i.:Ju1.Jr1vi11t1'1JV.:Jffl':ifffi~u..V.:JtJ!mw 10 iJ'flTit1i':t.J~V~ffnl~t1 

U1.Jfl'nl1tl~'lh:t.Jl'Yl~fffl1.J11uri B .cereus, E.coli ATCC 25922,M. luteus, P. aeruginosa, S .aureus ,,, ., .,; 
ATCC 25923 m1~V. alginolyticus ~f,.l'fl~.:J~l':il.:J'YI 4-12 
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' " . ,, 
Pll1HTI 4-12 fl1'jfJ1JfJ-:IU1.Jfl'nl1t1'tWlfft)lJ'IJt),:jffl'HYti~nH1'1lflfl1'jl'ffltliit1-:iuuf1n11t1 SMF04 hi 
ORI medium 1 u ti-:i 1,nj fl~ ii fll'J fl 111tpJVi ltl'lf9i 1-:i~ 

' ' .. ... .. 1.J'inwituit.:i (im.± SD) lH't1't1Aff8lJ 

B .cereus E.coli M. luteus P. aeruginosa S. aureus V .alginolyticus 

ATCC ATCC 

25922 25923 

ffl'Hlfl~~lfl'nlel'l!' 6.5 10.0±0 9.0±0 9.5±0 8.0±0 l l.0±1.4 9.0±0 

ffTHl'fl~~lfl'nlel'l!' 7.5 12.3±1.7 13.3±0.4 12.5±0 7.0±0 12.3±1.4 13.0±0 

ffl'Hlfl~~lfl'nlel'l!' 8.5 7.0±0 7.0±0 - - - 7.5±0 

Neomycin 22.0±1.4 15.0±1.4 17.5±0.7 8.0±0 25.0±l.4 24.5±0.7 

(30 µg/disc) 

Chloramphenicol 26.5±0.7 22.5±0.7 23.5.±0.7 7 .. 0±0 27.5±0.7 30.5±2.l 

(30 µg/disc) 

DMSO - - - - - -
l1lJlfJl'l1~: ffl'H'lfl~UilJltU 10 unanfo~a~trn 

" ' ., """ ., """ ct, ,J'Ul~lt'l''IH·n1-lt)''IHlt1?11.:l~trt1 6 JJ?l?lllJ~l 

lfljV.:1'11lJW (-) flV 1J.iuuil1tuV1Jff.:i 

' ' " " '11fl911'J1-:l'fl 4-12 djtJ'Yl~fft)1Jfl1'jfJ1JV-:IU1Jfl'fl11tii-:i 6 'lf'U~'VllJ11ff1'jfffl~'U1lJ1W 10 . " . " ,, " 
i'Jni;ni',,1n,i'11flfl1'Jl'Vl1t1~tl-:l'fl'Viltl'lf 6.5 Utlt 7.5 ff1lJ1'Jt1V1JtJ-:lfl1'Jl'11q/'Utl-:ll;tll1-:J 6 'lf'U~ ,~ l~riii ,, 
1J111WV1JV-:I 8.0±0 0-:111.0±1.4 i'Jn~llJ9l'J1Ufffl~'11fl'Viltl'll' 6.5 Utlt 7.0±0 0-:113.3±0.4 i'Jn~llJ9l'J1U ,, 

QI #!1 0 Q,I QI ,Cl QI QI 

ff1'Jfffl~'11fl'Vlltl'll' 7.5 ff1'11'J1Jffl'jfffl~'11fl'Vlltl'lf 8.5 ff1lJ1'Jt1tl1Jtl-:I B. cereus, E.coli ATCC 25922 
' 'J 'J} l'J ldi I .i!I, 

Utlt V .alginolyticus ,~ 1191 &lllJMtlfltl M. luteus, P. aeruginosa lltlt S .aureus ATCC 25923 lltltllltl 
' ,, ' 

n.At1mnt11Jff1'jfffl~ '11flU~tl:::'Vim'll''VllJ11ff1'jfffl~'flfilt)')j' 7.5 '1:::iiMn 1 u fll'j ii'uii'-:iumrrh1 ti, ~~nii~ 
' ,, ' 

nmJtu:::'Utl-:11-:11 ff'fl10~'11flfl1'J VlJV-:IUff~-:ii1vti1-:i 1 Ufl1'Vl'fl 4-4 
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. ,, ,, .:fi QI QI ' QI .c::t .::tel 
lllvt'YI 4-4 1J111tlH.11H.l.:J\Pl'el V. alginolyticus '\J'el.:Jff71'Nflfl~1flf111n'i1tlmJ.:JU1Jfl'YllW SMF04 

,d,d 
'YIVH'el'lf 7 .5 

. . . 
.,., ,i"2 "' • "" "" "" "' ,. ,, ,,, • ,. I ~,mrn'Yl "~.:irnvnml'lm'lf'Yll'tt1J1tff1J'Ylitflr1v 7.5 " 'lf 'Wfl11'Ylfl'1V.:Jfrn'llv.:im1n1u1P1v " 

' m1,i8.:tfl11fl1Uft8 SMF04 ,, ,, ,, 
n1m1m.h~'WO\Pl11f111fl1'W'el1l1111~tl.:Jl;1'el 1flt11l'lltl~tl.:JU1Jflnt1t1 SME 04 1u ORI medium 

~fl11JfJlJ~m'lfttlu 7.5 U'1t11"mmt11~O11·n 1.0 i,,iHimnn ~flWlt!J" 30 'e).:Jf171cif'11CHtlff 1rlu 
I t/ J/ J/ 

1tt1tnm 48 i111J.:it1'1tl11fi1i.lrnumcir'1~u1".:iu'1til1ltirm1M".:i'llv.:im1fft1,1~1mhmjn ii~-n,i.:i . . "" "" '1111.:J'Yl 4-13 U'1t'1117.:J'Yl 4-14 

I J/ J/ 'fl I 

91111.:tn 4-13 il1ltumcirmfu1".:iu'1tU1ltum1M".:i'llv.:ii111fft1fl~1nm11Y11t1~t1.:i SMF041ut1.:ilt,jt1-n 

ijm1r111JfJlJOv111mrn1uvi1.:ici 1rlu1tt1tn'17 48-i'11m 

IV : u ' " 
.. 
0 OJ 1,1 4J 

f)ft11fl1'Jfl'J'U 'U l't'l'U m CWi:UUl'tH 'Ul'tl'UflU'tl.:t,if).:tt'l'l'Jt'l'flil 

' "" (18tJftf)'U1'YI) 
A A t.l I 41:\ 

(1.Jt'lt'lfl11.Jftf>iUl1) 
u I A 

(1.Jt'lt'lfl11.Jftf)t'lft'J) 

100 292.0 75.7 

150 258.7 99.6 

200 230.8 104.5 
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'11fl\Pll':il-:J~ 4-13 VIU11trlVfl1'1.JfJllfl\Pl':ilt11':it11'W~fll~-:J,'W U'I.Jfl'nt7tlijt11':it'110J'1~H1-:J i~tiij 
' : QI o' ,, 1 Q.I .:.\ QI ' ,Cl, .d.QI 

fll'W111'Wt1tCJf'1'1U1Nt'YllflU 292.0 258.7 um: 230.8 ll'1i'lt1':ill\PlV'1\Pl':i'YIV\Pl':ilt11':ifl1'W 100 150 tm:: 200 
,, ' 

'JVU9ivu1'Yimmhiu ff1111'1.Jt11rnamll':ifffi~U'W'nfl\Pl':ilt1l':ifl1'W 100 rnu9ivu1-n1~ffl':iffti~u...r-:i 

,Hmw~lr{~fiv 75.7 i1nat1i'119iva\Pl':itm::tvill,'Wtrlu 99.6 tm:: 104.5 ifoat1f119iva\Pl':i~fl\Pl':ilt11':i 
I d 

fl1'W 150 un:: 200 ':iVU\PlV'Wl'YI 
,, 

ffl111U Hi'lfll':i ii'uii'-:iu'I.Jfl'ntl tJ'Yl~ffVU'UV-:Jffl':ifffi~tl1lllW 10 ili'lafli'll 111 i fl':ifllll'rl'IJ1lffl':i 
• ,, ' ,, ,, J/ 

fffi~TI 1 '11flfll':i t'rll::tifo-:iTI't'.I flfl\Pl':ilfll':ifl1'W ffllll':it:itlUtl-:Jfll':i t '1'i OJ'UV-:Jt;ivn-:i 6 'lf'U~ ,~ i ~tlij 
,, 

U1t1WtlUO-:J 7.0-12.0i1natll!Pl':i1'Wffl':ifffi~'11flfl\Pl':ilfll':ifl1'W 100 rnrniV'WlTI 7.0-14.5 i1natll!Pl':i1'W 

ffl':ifffi~'11flfl\Pl':ilfll':ifl1'W 150 rnu9iV'UlTI U'1~7 .0-11.0 ili'latll!Pl':i1'Wffl':ifffi~'11flfl\Pl':ilfll':ifl1'W 
,, 

'1::ijHn 1um':ivuii'-:i 
' ,, 

uufl-nt1t1mnn11-nv1P1':ilfll':ifl1'W 100 tm:: 200 1vu9ivu1-n m1::DMSO ('Jt~fl1'1.Jf.!ll) 1tlijHnii'uii'-:i 
J/ 'J,I I I J/ 

fll':it'11tll'UV-:Jt'MV'Vl-:J 6 ')f'U~ i-:i':iltli'l~tfltl~ i'WIPll':il-:Jn 4-14 ~flllW::'UV-:J1-:J1n'Yi1n~'1lflfll':iV'I.JtJ-:j 
" 
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cl ,, I JI 

Pil<aHn 4-14 fll'jtJ'IJO-:JU'Ufl'nl1tl'Yl,!ffV'IJ'lltl:Jffl'jfff1,i-n1~~1t1m·HV11:::l~t1-:iu1Jfl'Vil1v SMF04 i-u 
' QI a, dQ QI ' 

fl-:J 'H lJ f1'YI lJfll'j fl 1'1.J fl lJV91 'j 1 f11 'j f1TU 911-:JC"J 

' ' .. ... 
ff-:l'Yl'Ylflff61.J 

ffl'Htt1mnn 

i ·n m1 mu 
' .. 100 161.J~tl'Ul'Yl 

ffl'H1t1'1~1f) 

tim1m1mu 

150 1ti1.J9iD'Ul'n 

ffl'H1t1'1~1f) 

t1~11f111f11'U 

200 1a1.19im.nvi 

Chloramphenicol 

(30 µg/disc) 

Tetracycline 

(30 µg/disc) 

DMSO 

B.cereus 

9.0±0 

11.0±1.4 

9.0±1.4 

26.5±0.7 

33.5±2.1 

E.coli 

ATCC 

25922 

10.5±0.7 

11.5±0.7 

7.0±0 

25.0±1.4 

28.5±0.7 

'11U1t11'119l : UllJltut'l'THrn~ 10 iiafini'JJ~&~fffi' 
ti I ,/ 4 ,I A A. 

'llU1~1ff'IUl1UtfUOflfl1~~t'l'fl 6 1Jflt'IIIJ~7 
A ..,, ,.,,. 4 .., i 

lfl'6~'11IJ1fl (-) fl6 ,IJ1JU'H1tllf1Ufl~ 

.. 
1.J111NU1.JU-:I (in.I. ± SD) 

M.luteus P.aeruginosa S.aureus 

9.0±0 7.0±0 

11.0±0 7.0±0 

7.0±0 7.0±0 

24.5±0.7 

24.0±1.4 20.0±1.4 

ATCC 

25923 

8.0±0 

9.0±0 

8.0±0 

33.5±2.1 

26.0±2.8 

V.alginolyticus 

12.0±0 

14.5±0.7 

11.0±0 

33.0±2.8 

37.0±1.4 
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' ,, ' ,, 
.fll't'tTI 4-5 11!nwi111ir~~o E.coli ATCC 25922 'llO~ff11ffti~n,~~1f)fll'H'Vfl::l~tl~U1Jfl't111tl SMF04 . 
do, I d 

V1om1mrn1u 1001501m:: 20010119lOlJ1VI 

.d~ SI<!! .a ' .., ' ""l ,,, , ,, ~7f1H'1VI L~~~monmom1m1mu 150 101191ou1V1 'lf umrnn111H'1'1'llo~m1 11mmfl' 

.. ,, ' Nt1'Ut>-3fl111'1181fllffflt> SMF04 
,, 

o 'I' d dA S/ 'I' d ?I 
Vl1fl11Vl~'10~ l~tll'Yi7::mtJ~U1JflVllW SMF 04 ~1tl ORI medium t~tlfl11Jfl'YitU'lfl1JlJ 7.5 • 

1m::t19l11fl11f11lJ~ 150 rn11~0lJl't1Lm::filJU1hvm1m1limmfl'~ 1.0, 1.5 U'1:: 2.0 i,911~ou1vi ,, . . ,, 
'Yi1m1m1::1ifo~vi~ru11tJ" 30 o~f1'11CJ1m;t1ff 1flunmu1u 48i111H u1111111fi1tl111irmCJ1'1~ui~ 

: QI ,, QI : QI ' 4 , ,, ~QI .I ?t ,Q ' 

U'1::lJ711lJf1Ul1~'llO~ff11fff1~~1fllJ1111Jf1 'Yi1J11L1JO l1Ulfllfl'VI09l11L'Yi1J'lllJ~1f1 1.0 llJlJ 1.5 '1111910 
.cl dd d iCi. .I "'i' ,,,: QI fl ,, .Q .i:::t. cv t 

lJlVI U1JflVILW SMF04 ~::1Jfl11l~1tyl'Yi1J'lllJ t~tl ~lJ111lJf1LC)1'1'1Ul1~ 296.8 Lm:: 388.9 1J'1'1flllJ9lO 

i,9119111J~1~t1 u~1rlm~1Jvm1m1limmfl'1rlu 2.0 i,911~ou1vi u11flvi11t1i1m11~!ty'1~'1~ 1~v1~ 
,, . . 

fi1tl 111Uf1LCJ1'1~Ui 259 .8 il'1iinf 1J~Oii9l1 ff111 f 11m1 Hii9lff11ffti~'Yi1J'Jlllj0 l i mmfl'viv1111 

1~1J;fu~::i1m1Hiimn1ffn~'1~'1~ 1~v,~m1rrti~ 140.o 135.2 1m:: 109.6 il'1iini'1J~oii1111111J~1~t1 

(9'1111~ 4-15) 
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' ,, ,, ,, 
vi1·n~i14-15 'Ul'l1Unlc:tf"tHfu..r~m,~,hln!nu..r~'Ufl·HY11fff1fl'illflfl1'HVil~l~tl~ SMF04 luo~'l11Jfl 

~1t1 ORI medium ~iJm1r1111tp.101<111m1l..rmmff~l~"l 1rlu1~t1~ntn 48i'11m 

.., GI SI 
6Vl11fl11 n161fl1fl 

., 
0 Ct.IS/ QJ 

'Ul't'l'UfUlfi~'Uf)~ff'11ffflfl 
... ' .,. (0Vl1Vl6'U1TI) 

1.0 296.8 140.0 

1.5 388.9 135.2 

2.0 259.8 109.6 

J/ J/ I J/ I 

'illflfl11'Vlflfffl1Jfl11VtJifou11r1n11t1n~ 6 'lf'Ufl'UfMffl1fffiflni~'illflfl111Vil~l~tl~no1<111ml 

1..rmmff~l~"l lflt1'VlflffVtJ~1t1ffl1ffnfltl11.mu 10 ii~~ni'll~v~m, VitJ17ff11fff1fl~1~'illflfl11 
,, ' " ,, JI 

1..-.1~1~t1~no1<111m1l..rmmff 1.0 ~\911~Vmnffl'l.l11t)fJ1Jtl~fl111'il1t1J'llfl~ltiivn~ 6 'lf'Ufl i~ lfltllJ ,, 
tJ111WfJ1JfJ~ 7.0-14.8 ii~~l'l.l\911 fl1'11ftJff11fffifl'illfl6\9111fl111..rmmff 1.5 2.0 ~\911~Vmn'ilt 
QI :: ,l ... 1'I,, QI :: .., "'1'1,, QI 'I ,, ... 
tl1Jtl~l'lffl'Vlflfffl1Jl'Jfl'lf\Jfl tfltlfll·J\J P. a=~ fl~\J\Jff11ffflfl'VI lfl'illflV\911lfl11 t'l101fl1ff 1.0 ~\911 ,, . 
~vmn 'ilt1Jf-mlum1irtJV~UtJflnt1t1'l.llflfl17nom1m1l..rmmff 1.5 tmt2.0 ~\911~Vmn tmt 

,, ,, ,, ' 1 
DMSO ('lfflrl11Jrlll) iiiiJri~VtJfJ~fl111'il1tll'Ufl~ltiivn~ 6 'lf'Ufl ~~m11~n 4-16 ~fl1'1Wt'IJV~1~hfn q q ., ,, ' 
lflfl'illflfl11 fjtJfJ~Ufffl~~'JVOl~ 1 umv.n 4-6 
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' ,, • 'JI .cl GI GI d. d QI' .::i"I j) Q d d , 
Vl11H'fl 4-16 fll'HJ'UfJ-:JU'Ufl'Vlt'Hl'Vl~HHl'U'IJfl·HY11fffl~'YI t~'il1flfl11t'Vl1::UW-:Jtt'Ufl'Vll1f.l SMF04 'W 

o-:i11l1n~iim1fl11JfJ1JV\Pl 11m1 l 11 mmff~1-:i1 

.. ...... 
tHflfl~t'nllJ 

ff THY t1fHJ10 

fi'fl•nm11~inmfl .. . "' 1.0 llfl1flf)'Ul'YI 

n,-rn ti ~Hnn 
fi'fl11n711Mf)ln7fl 

... . "' 1.5 llfl1flf)'Ul'YI 

ffl';jfft)f!\110 

~m1m1l~v1mfl 

2.oiim~vm-ri 

Chloramphenicol 

(30 µg/disc) 

Tetracycline 

(30 µg/disc) 

DMSO 

B.cereus 

11.0±1.4 

10.0±0 

8.5±0.7 

26.5±0.7 

25.5±0.7 

E.coli 

ATCC 

25922 

11.3±0.4 

11.5±0 

9.0±0 

24.0±0 

27.0±1.4 

11111fJ11HJ : tl1111wfl'mrt'i'ft 10 ih1ani'11fio;ifl'~ 
S, I ., Cito a' A 4 

'11\llftlfl''Ufll'UtJUflOfll.:!ftfl'O 6 lltHllll~l 
,di 4 t-=t. A _, i 

1mn.:i11111v (-) 1101111nm1wv11v.:i 

.. 
1J111ruff11u-1 {)Ji.I.± SD) 

M.luteus P.aeruginosa S.aureus V.alginolyticus 

11.8±0.4 

11.3±0.4 

9.5±0.7 

23.0±1.4 

26.0±1.4 20.5±0.7 

ATCC 

25923 

8.0±0 

8.0±0 

7.0±0 

27.5±0.7 

23.0±1.4 

14.8±0.4 

11.0±0 

9.5±0 

34.0±1.4 

39.0±1.4 
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OUm 

' JI • ,, 
.ct ct. a, QI I QI --=l'J " d. d .cl 

.fllfiTI 4-6 'U'J11tlW'Utl-!J~t) V. alginolyticus '\Jt)-!jffl'JfffWIVI t~'11flfl1'Jl'vn::mtt.:Jll'Uf1Vll'rn 

SMF04 ~ihim1m'Jlirmmff~ 1.0 1.5 mi:: 2.0 ii~'Jfltl'\.JTn 

0 .ct .ct QJ 

Nilfll'Hl1UUflU1JflTll'Ul11Uf SMF04 . ,, ,, 
~1U'Uflll'Ufl'nl~tt'J'l1ff SMF04 1~ttffmrnim1w:: 1fl 1~ilnrn1fY'U'Utl1'111'Jl~tl-!ll~tl ORI agar 

,, ,, 
GI o JI d. d 4 j/ '11' I 1 

'11fl'U'UVl1fl1'Jtttll.JUfl'JlJtm::Vl~fftl'UVl1-!l'lf1tfllJt1Jtl-!l~'U t~lUfl Catalase test tm:: Oxidase test Vi1J11 

L~'UU'Ufl'nt~mtmlJ'LI1fl 11hfouu'U'U irregular iiifff1.:imfo{ 1 ,rN~fll'JVl~fft:i'Lifl::~::mmm::t:it:ifl 

CJfl~ffl~'U'U1fl ~.:Jm'Jl-!l~ 4-17 

.:C <V 11 -=I j/ .cS ,ct,: JI d.c:t A11HTI 4-17 ~fl'};ltu:: fl ~'U fl1'Jtltl1JUfl'J1Jtm::Vl~fftl'U'Yl1-!l'lf1lfl1Jt1Jtl-!l~'U'\Jtl-!lU'UflVILW 

'J'Hff SMF 04 

fl11TliU:f81J Nilfl11TliHJ81J 

~fl'};ltu:: 1fl 1~il 1fl 1~uift'l1~tl-!l fi1Jj''U '\JV'Ul~tl'U 

1fl 1~il'\J'U1~l~fl 

Gram's stain Ufl'J1J'U1fl Irregular rod 

Catalase + 

Oxidase + 

U1F-m~,"''11flfl1'j'Yl~fft:i'U1i1t:i.:i~'U~.:Jflrl11t~Vl~tlfl'1l~'Yl~fftl'Uffll~'1l,JAP1 '\JV-!l'U11'1'Vl 

bioMerieux, France ~mm::tUJ flflAPI Coryne cH~1tltJ,ifl'Ylflfffl'Ui11flih.1111'1lU~1.h::nn'LI~1rm11 
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'Yl~fftl'U 20 i~tui fll'l"'Yl~fftl'U Nitrate reduction (NIT), Pyrazinamidase (PYZ), Pyrrolidonyl 

arylamidase (PYRA), Alkaline phosphatase (PAL), P-Glucuronidase (PGUR), P-Galactosidase 

<PGAL), (l-Glucosidase (UGLU), N-Acetyl-P glucosaminidase (PNAG), Esculin (ESC), Urease 

(URE), Gelatinase (GEL), Glucose (GLU), Ribose (RIB), Xyloae (XYL), Mannitol (MAN), Maltose 

(MAL), Lactose (LAC), Sucrose (SAC), Glycogen (GLYG) uri:::: Catalase (CAT) 'Vl'U11U'Uflllt1tl 
' QI QI GI .c::l 

'l"'Hff SMF04 fltl Brevibacterium sp. ~ -U-lrlfll'l"'Yl~fftl'U ll.!fll'Vl'YI 4-7 

J .c::l A!i/ A.::t w 
.fll't'tfl 4-7 r--lrlfl1'l"'Yl~i'Hl'UV11~'lf1tfllJWltl'J!~'Yl~ffO'U API Coryne '\HMU'Ufl'Ylt'l"tl'l"'Hff SMF 04 
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.,. ""' <V 
UtJfl't1I'UJ'i't'lff CDF 07 

,, ,, 
... ... .,i ., ., ,ii 

'ii lfl fll'j Mflll 1 fH'l 'll tl.:J 'VHtl'lHl1l1 TH'1 fJ.:Jl 'If ti tl9'1 'i 1fl1 'j fl 1'W tl91':i 1 fll'j 1-1 mmffttrlt 'it fJt 11"1 
,, ,, JI ' 

fll'i tiifJ.:Jl'Mtl~tlfll'i l 'il1tytmt fl1':i~n9lff1':i fl'UV.:JU'UflTit1 fJ'lltl.:JU 'UflTit1 fJ'i'tt ff CDF07 TilWfl i 'ii 'ill fl 
,, ,, 

.. I o ii ., -=1 
rttl.:J'Wl'Yltm Lflff~~N'W 

... Ji ' Nil'IJtl.:J'Vtltl'lftll'Hl'i&i'ltJ.:Jl'lftlVIO CDF07 
,, 

li1t11':it'rnttiia.:itt'UflTit1fJ CDF07 ~1rJ ORI medium iJ11119l'i 3 ii9l'i1'Wt1.:imfo 1flm~hJ'tt1 
.: ii <d<=I I 1 ., ,J o' d .. ,, .1~ ~d 

l'lftlt'i1J9l'W'Yl1Jf1111J'll'W 1 McFarland 'Wtl91':i1 l0 l t1Wlf'U91 tflfJu'J1J19l'i fl1'Ufl1Jtltul1fl1J'YI 30 tl.:Jrl'l 
q q q cu 

d d ,1 c:, .,. 1 ad ,cl QI o'~.c:I 
fl1':ifl1'Uf11J'VHtl'lf'YI 7.0 7.5 Urlt 8.5 l1Jtlt'Vfltt'1fJ.:J'W1'W 48 '1f1 t1J.:J'Vl'U11U'Ufl'Yll'ifJfflfJ'Vl'U1i'Ul.lfl1':i • • 

"lsJ sJ,c:S, QI 1 I ,:S 11)j1:' QI (/ j/ I I c:i, Cit, QI t 

l'il'iqj Lfl 1nmrtrJ.:Jfl'U 1 'WU91'1tfl1'Vlttl')f 1flfJ Lfl'W1l1'Wfll9f'1'1ttl1.:Jtlg'itl111.:J 110.3-113.0 1J'1'1fl':i1J9ltl 
I J/ I S/ 

ii~'i tl11-1i'tJiJ1111tuff1':iTifftif1 i~~1fJ Ethyl acetate 'U'W'Vl'U11ii,J1111tu~.:J't!fltljtlt'Vllttiia.:i 1flfJfl1'i 

fl1'Ufl11Viltl'lf~ 7 .o 1mtiiiJ1111tu r1f1r1.:i1rlmh~rnrlt1fi1Vitt1'lfm1-1111ia.:itit11~11iu ~.:i1wr1ttOfJfl 1u 
d 

vl1'i1.:J'YI 4-18 

.::i : QI " ,, : QI ,, QI ,c:l,c:S, ,, 

fll'iHfl 4-18 'W ll'l'W fll9f'1'1U l1.:JU'1t'U1l1'W mm .:i'llti.:Jffl'i ffflfl'illflfll'j l'VtlttrlfJ.:JU'Ufl'Yll W CDF07 fl 1fJ 

ORI medium 1utr.:imjn~iim':irt1'Ufl11Viltl'lf~1.:J'l 1ilu1tfJtt1'11 48~11m 

... 
'Vtltl'lf 

: u J SI 
Ul'HUfllcafDDll'H-3 

.. 
o <V SI V 

Ul'HUflll'H.:J'IJtl-:lffl'UJfl~ 
A Q. Cl.I' I Q. 

(ilililfl'i1JVl8ilV11) 

7.0 113.0 60.8 

7.5 112.7 48.9 

8.5 110.3 28.9 

,, . ,, 
~'cl fll'j 'Ylfl ff tl'Ufll'i V'UV.:JU 'U fl 'rlll fJ'Ylfl ff tl'U 'll tl.:J ffl'i ff ti11vi i 'ii 1flfl1':i l'Vl lt iii fJ.:J ll 'Urtvi ll rJ CDF 

t I t/ I 

07 'nfl1Viltl'lf~1.:J'l 111t11 iffl'i fffi11 5 ijniit1i'1J~t1~mi' 'Vl'U11ff1':ifffi1!TI i 'il'il1flfl1':il'Vl1ttnfJ.:JTIViltl'lf ,, ,, ,, 
7 .0 U'c\t 7 .5 n~nV'UV.:Jfl1':il'il~qj'llfl.:JU'UflTillfJ'Yl11ff tl1J'n•rn1l11 i~flfJ'W~1.:J~11flfJ 1 lf 'll'U11!1J1 l1tu01JV.:J 

J/ ' ,, • 

12.5-16.0 ijniit1lvl'i u~iliff11J1':i(l01JO.:J P. aeruginosa ffll111Jff1':ifff111'ni~'il1flfl1'il'Vl1ttnfJ.:JTI'n 

LV'lf 8.0 Ju iliff1111':i(lV1J5.:iu1Jfl'nllV'Yl1tffV1J'lf'W1t 111 um1u B. subtilis i.:i'i1unttvu111u911'i1.:J~ 4-,, ,, 
19 ~-nru~~1!it1mhrt1tl'lf 7.0 d11-1i'111f1um'i1'1fl?HJ.:J'Ull,iv ,i1 
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ct ,, . ,, 
m1i-:1n 4-19 m'l'v1Jv-:iu1Jfll1tjtl'Yl~Hrn'U'llt1·HY1"Jfft1flTI1~\nnm"Jt'rn:aiifMu'Ufll1ljtl CDF07i'W 

t"1-:J'H1Jfl~1tl ORI medium ~ijfn"Jfl1'UfllJ'Viltl'lf~1-:J'l 

.. 
u~m:uffuff-:i (JJtt,± SD) 

B.subtilis E.coli M.luteus P.aeruginosa S.aureus V.alginolyticus 
., .. 

f11"Jfl'nfl'11fl'rll~'lf 7,0 

n1rnt1fl'11nvh~'lf 1.s 
., .. 

f17"Jfl'Ml'11n'rll6'lf 8.5 

Chloramphenicol 

(30 µg/disc) 

Tetracycline 

(30 µg/disc) 

DMSO 

12.5±0,7 

11.5±0.7 

9.5±0,7 

17.5±4.2 

17,2±1.4 

'111J1tll'l1~ : tl11J1Qlf1'1H'lf1~ 5 iit1nni'119iv~fl'f) 

16.0±l.4 16.0±l.4 

15±0.0 16.5±2.l 

21.5±2.l 22±2.8 

20.5±0.7 21.5±0.7 

• ,I -. ,I -
,Jlfl~lt1llfl1ll'3\Hlfltl1-t~fl'fl 6 1Jtltll1J~1 

A "" , ,.., • ., ! 
ltl1V-t'l11J11l (-) flt! 1J1J1J111QIIJ1Jtl-t 

ND flij 1ii1~n,nm,~tlV-t 1rtv-t\l1flfl'1H'ln~ihfonw 1ii1no-t'l'IV 

16,0±1.4 12,5±3.5 

10.5±0.7 15.5±0,7 ND 

ND 

20.0±0.0 11.1±0.3 

21.4±1.4 38.2±1.0 

ND 

. ,, ,, 
.fllftn 4-8 nm,1w::11111wff11ff.:i S. aureus '\lfl·HY1'HYt1,Hl1flfl1'jlfil::L~tJ{l1l1JflVh~t1CDF071'1Jfffl11:: . . 
.:&.cl .cl .cl 1 ' 
't1 lJ fll 'j fl 11.J fJ lJ Yi 1 fl 'lf't'l fll ,11.:J '1 
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I 
FUl'U8.:ifl11fl1Uft8 CDF07 

,! l dQ,I d ' 
mrnn1:11r-rn'lltNtll'.ifl11.JVl'Vl1'ilcltl.:il'lfV ORI medium 'YIV\>l'i11'i1\>IW"] flt) 100 150 U't'lt 200 

'j V1J~V1.J l'n ~Vtll'i 1 ~1 t\JU't'lt tll'i J:,,l~\>lffl'jfftlfl'IJV.:i 111Jfl'n11 tl'i'H ff CDF 07 1 fltlfl11JfllJfil'VhV'lfVl'VI l'i u • 

" ,, ' " ' ... "'I~ ij} d Q I do Q d .c:a, ,::I :'I 
mt1.:il'lfV11J1.J 7.0 'VIVltl1ff'YI 1 '1\9l'i\91V1.Jl'YI 'Vlltl1'ill'lltmt1.:i'Yl~ru'VltJlJ 30 v.:iffWlf'fllll}ftlfflu1.J!1'1148 

I JI f I JI 

'M"J 1m'Vl1l11U1Jfl'n11tlff1tlV.1.Jlih~1t11i$i'~ntyfl'ntJ\>l'j1fll'itl11.J 150 'jt)1J~V1.Jln l,it1i$i'fil'U1'Vl'Utl 

tll}fmfu..r.:i 233.7 ii'fliit111J~vii1>11 u~1rlvr~1JtJIPl'i1m1n1u1rlu 200 rn11~vu1n u11fln11t1~tiim1 

1~~t1J'flfliH iu'llrut~ff1'ifft1flii1'1mru~.:it1,i~vm1m1n1u 100 rn11~om'Yi l,it1ii1'1mru 50.5 

iii,iini'l-1~0~1>11 ~.:i11t1i,t1ot1,i ium11.:i~ 4-20 

' " ,, ,, 
ft11H'n 4-20 'U1'Vl'Ufllll}f'fl~U..r.:iu't'lt'U1'Vl'UtlU..r.:i'IJV.:iff1'ifftlfl~1tltl1'il'Vl1tlnt1.:i CDF07 iua.:im'.Tn . . 

'J} .c:ld QI I a., ,. 

~1tl ORI medium 'YllJtl1'ifl11lfJ11Vl>l'iltll'itl11.Jl>ll.:iG'j !1J1.J'ittlt!1'11 48 'lf"J tm 

.. 
,! 

,, .., 0 .., SI 0 G..11/ QJ 

tlft11fl11fl1U u rnu mevoo u11 .:i U1'HUflU'H.:i'Utl.:10'110'fl~ 
I ct 

(161.JfttlUl't'I) 
.c:ir,.c:ir.u t.c:ir, 

(tl00fl1tlfttl0ft1) 
.Q,C\QJ t.q 

(tl00fl1tlft00ft1) 

100 182.5 50.5 

150 233.7 37.2 

200 94.5 39.0 

., . . 
tl1'i 'Ylfl ff V1ltl1'i V1J ~.:i u 1Jfl n11 tl'Ylfl ffV1J'IJ o.:i ff1 'i 'nff f1fl~1tl Ethyl acetate 'Yi ii~ 1 tltll'i ., . 

l'Vl1tlnt1.:iU1Jfl'n11tl CDF 07 iua.:imjtl'ntJl>l'i1tll'itl11.J~1.:iG'j t~t1ifm1fftl~UllJ1ru 5 iii,iinfl-l~fl 
,Q " d .d QI : QI QI .c:::ld 

ff fl U ff fl.:i i 1.J 1'i 7.:i'YI 4-21 t:J.:J'V11Jtll'i tl1Jtl.:J'IJ fN ff1'i ff tlfl 1tl'l'Jfl ff fl11ttl1'i 1'Vl1t1'1 tl.:Jtl1l't'.JtlU 'llfl 'YI l'i ti 

l'lfltYV1l tltl111.J V. alginolyticus ~iJ.ii~li1tll'i'YlflffV1JlilV.:J~7tltJ1mruff1'itYn,1~in1knt1.:i'VIV ., ' ., 
i.:ii!u i.:i1ntitltl1'itl11.J'rl t)\>l'j 1 100 'jfl1J~01.J1'rlff1'Vl11Jfl1'jfffl'l:11 i 1.J'U1.J~t) i U 
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' ,, ,, 
.fll'rtn 4-9 ~m,au::1.J111wir1.Jir~ B. cereus 'UO~ff11ffnmnnm11vn::1~t1~U1.JflTI11tl CDF071t.Jfffl1'J:: . . 
A.:S QI o,:t I ' 

'Yll.J f111 fl 11.Jfll.J 09117 f111 f11\J 'Ylfl 1911 ci 

' J/ • JI 

Al'lHTI 4-21 fl1101.JO~U1.JflTI11tl'Yl~ff01.J'UO~ff11fff1~TI,~'11f1fl111'Vfl::1~tl~U1.JflTI11tl CDF07 ~1tl 

ORI medium 1uo~11,jn~iim1f111.Jfll.Jt1~17fl11f11\J~7~ci 

.. ., ... 
tl11'1WUtltl~ (ll,.,. ± SD) iN\'lflfli.Ytltl 

B subtilis B. cereus E.coli P. aeruginosa S. aureus V. alginolyticus 

ffl'Hl'OA11fl 
., 

11.5±0.7 13.o±o t) 9'1 'flfl1'j fl1'U 11.0±0 15.5±0 18.0±1.4 ND 
' .. 100 'jt)1.J9lf!'U1't'I 

ff1'jfff)fl11fl 

ti 9'111 fl1'j fl1'U 11.0±1.4 12.s±o 15.o±o 14.5±0.7 15.0±2.8 ND 

' .. 
150 'jfl1.J9'16'U1't'I 

ff1'jfff)f111fl 

ti 9'1 'jlfl1'j fl1'U 10.5±0.7 11.5±0.7 11.0±0 13.5±0.7 19.o±o ND 

' .. 
200 'jfl1.J9lf!'U1't'I 

Chloramphenicol 
25.5±0 25.o±o 22.5±1.4 22.0±2.8 ND -

(30 µg/disc) 

Tetracycline 23.o+o 24.o+o 23.s+o 2s.o+o 23.o+o ND 
(30 µg/disc) 

DMSO - - - - - ND 
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'H1J1fJl11f) : tli111wtr1rnnfl 5 iiniini'1l~fl9iffti' 
-'/ f ,/ .. ,/ "=- .it, 

'UU1fllTIUFl1U1:JUflfltlHflfffl 6 1Jtltll1J~l 
"" .. , 1d. ... : ltllfl~'H1J1fJ (·) tlfl 1J1Jlnl1QIIJ1JIJ~ 

ND titi 1ii11'1hmrnflnt>~ n'lfl~11ntr1rnt'i'fliitli111w 1ii1vlvnrn 

OI V ' ,n,euo~m111Ho1mt1V10 CDF07 
' ' ., 

m'iflfl't:11~rn,iv~m111"mmfl'-nv1,111~,~'l ~vn111\l~qJttll::m1~iimn1-n-ti~'Yiij~llii''Uii'~ 
., ., ' 

U'Ufl'nl1V'Yl~ffV'U'\JV~U'Ufl'nl1V'i11ff CDF 07 1uo~1,n'.i'fl i~vt'Yt7::t~V~t,rv1u ORI medium 'nfl1'Uflll • 
'VitV'lft;j'I.J 7.0 fl1'Uf'.!1lt19111fl11fl1utr!u 100 1V'U~VU1'n tm::Ul'UtUgVUt1m1m111"mmf1~ 0.5 

., ' ' 
1.0 1m:: 1.5 ii1,11~vu1vi vi1m11V11::1~v~vi~tu'tttJ" 30 v~fl'wlfm~vmrlunl!1mu 48 i'1 i11~ Y1'U11 

U'Ufl-n11vijm1rn7qi~vm1m111"mmf1 1.0 tm:: 1.5 ii1,11~vuTvimnn11n11~v1,111m1l1"mmfl' 

0.5 i;911~vu1vi 1u,iw::~tl7mwm1-n-ti~~,~~~tl~~v1,111mrn1u 0.5 ii1,11~vmvi i~11Vll::1vt1~ 
' ' ., 

1U91111~'n 4-18 tm::t;jV'Yl~ffV'Ufl11ii''UiJ~U'Uflfit1V'Yl~fffl'U'UV~ff11fffi~U7111W 10 filliifl11l~fl 
' SI ' ' SI 

~ffnvm11m1-n-ti~-ni~'11flm11Y11::1~v~'Yiijm1fl1'UtJ1tfl11l1"mmf1-n o.5 tm:: 1.0 i;911~vmviii'1Jii'~ 
J/ I 'JI I 

U'Uflvi11vn~ffV'U'n~'tt11~ 1 U'Utu::-nm1-n-ti~'11nm11Y11::1~v~-nv91nm1 l1"mmf11.5 i;1,11~v ., ., ' 
,c::l,,c::I Q/Q/"ISIA IQ/ QI .ct, ,d "' 

'I.Jl'Yl 1l~l!V'UV~ l~l'VW~ E. coli tm:: V. alginolyticus l'Yl1UU ~~11Vll::mv~ U\9\111~'Yl 4-23 llfl't:IW~ 
., ' 

1.J7 nwii'1.1ii'~u1.Jfl'nt1 vn~ffV1.J'UV~m1-n-ti~uff~~~1mh~ 1 um'rl-n 4-1 o 

ct : QI o' " : QI " QI 'J} 
Vl11Hn 4-22 U1l1'1.JfllGlfllllU'IHtm::U1'tt'I.JflU'tt~'UV~ff11fffl~\l1flfl111'rl7::mv~ CDF07 ~1V ORI 

medium luo~mrn~ijmrn11.JtJ1lt19111fl1111"mmf1~1~'7 1rlu1::v::t1l17 48 '11'1 i11~ 

., 
.., GI V 
6\1111fl111'Htllfllfl 

0 Q.I 11 Q.I 

'U111'Uflll'H~tUtHiJ11iJfl~ 

... ' ... (aV11V1tnnn) 
A A 4.1 f A 

('JUlilfl"n.JVltlil\111) 
A A U I A 

(1.Jililfl'Ul\116'1\111) 

0.5 256.0 81.3 

1.0 369.3 54.9 

1.5 317.7 20.6 



1 JI I JI 
.c& QI QI .:I.A GI C:Slfl" .cl. AA fj,/ 

fl11Hfl 4-23 nl'HJ1Jt.l-:JU1Jfl'Y11'Hl'Vl~fffl1J'll6-:JiYl'Jfffl~'YI t~~lflfll'Jl'rll~11;W-:JU1Jfl'Yl1'Jtl CDF07 w;m 

ORI medium luti-:il11Jfl~iim1fl1mp.Jt1~'Jlfll'Jl..rmmff~1-:ia, 

.. 
u;r;iwuuff-3 (iJti. ± SD} 

ff1'H\'t1fl~lfl 

t1A-nm1l..rv1mt'Y 
... I .. 

0.5 flA'l'AV'Ul'VI 

ffl'l'fft1fl~lfl 

t1A11m1l..rmmt'Y 

ff1'H\'t1fl~lfl 

t1A11m1Mmmt'Y 

1.5 iiA'l'~V'Uln 

Chloramphenicol 

(30 µg/disc) 

Tetracycline 

(30 µg/disc) 

DMSO 

B.cereus 

9.5±0 

9.5±0.07 

ND 

27.0±0 

24.0±0 

E.coli 

ATCC 

25922 

14.5±0 

15.8±0.11 

13.0±0 

28.0±0 

9.0±0 

'11111tJl'l1~ : tli111Wff11fffl~ IO iiaiioi'll~tlflfffl 

'll\ll~lff't1fintQ'U5flt1Hflfffl 6 iit1a11J~l 
A "" , '"" • .., ! lfl1tl~'l1111ll (·) flt! 1Jlltl111WlJ1JlJ~ 

P.aeruginosa 

7.5±().07 

8.5±0 

ND 

14.0±0 

ND flt) 1>.iit\'n,mrnflt'ltl~ 1ilt1n1flff11ffflftU'Ui111w iu,ifo~l'ltl 

S.aureus 

ATCC 

25923 

13.0±0 

14.5±0.07 

ND 

26.0±0 

29.0±0 

V.alginolyticus 

12.8±0.03 

13.8±0.03 

15.0±0 

34.0±0 

36.0±0 

46 
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' " " .::f. QI Q QI QI GI A d.ct 
fll'rt'fl 4-10 nfl1:JW:::1J'H1Wf.11W~ V. alginolyticus 'Ufl~ff11fffl~'illflfll'H'rn:::rnf.l~U1Jfl'Yll'W CDF07 
, ,d,:::1, QI , 'JI .d I I u ff m 1::: 'YI" m 1 fl 111 tJ" fl 9111 m 1 1-1 mm fl''YI fll 917 '7 

<V ' Nil'llO.:J1:::u:::rnnm1't'liJflflO CDF07 

" " .11!9 .cS. .!t. I Q .Q GI Ad 
fll'jfl'fl'}Jl~n'Ufl~'j:::f.l:::11mm1mt1~l'lf{)9l{)fll'jl'i)'JtyUn:::m1~n9lff1'l'fffl~'U{)~U1Jfl'Yll'Jf.l CDF 

07 luo~l11Jfl 1~vl-Nm1-111 ORI medium ~fl11JfJlJfil{)'lf1,'.lu 7.0 t19111fll'Jfl11.J~ 100 'j{)1J~{)Ul'n 
t I I JI JI 

limmniitim1 1 ~91Hl{)U1n n~Wl1tJii 30 {)~fl'w-1m1ciit1ff Vl1J111"fl'j:::f.l:::11mfll'Jl~f.l~l,/{)lJlfl 
" d.d A .::a. .Q J 1 : GI ti 'JI .I .r:::. Q ca,, f Q ,d 'UUU1Jfl'Yll'l' f.l'il:::lJfll'j l'il'jt\jl'rllJ'UU ~f.11.J 11-11.J fllCJfnnul1 ~l'YilJ'UU 'ill fl 111.6 lJijijfl'jlJ9l{)ij9l'j'Y1'j:::f.l::: nm 

t t I JI 

48 i11lJ~ 1,:lu 182.4 iin~fl1ll~fl~9l'l'n'l':::f.l:::11m 72 i11m t11l111JiJ1lJ1Wff11fftlm!UVl1J11 
~J.;. .f,.:t.QIQI .ct, d cvt 

l'YilJ'UU1lJfl'l':::t1:::nn1u1u'Uu1'1fu1~v1nu ~~1wn:::mm1 um11~V1 4-24 un:::r-rnm1V1~fffl1Jmw11v~ 
Ad .!I a, ,r::i~ 'J} ,1 AA GI dd'.d 

U1Jfl'Yl11 f.l'Yl~fffl1Jflfl V. alginolyticus '\Jfl~ffl'l'fffl~'YI l~'illflfll'l' l'rl7:::mf.l~U1Jfl'Yl1Wff1f.l'Yi'I.J ~U'YI 
" . 

1:::m:11n19i1~ci 1~vn~fffl1J~1vt111t1n~,J1mw 2.5 iin~nf lJ~fl~ffn'Yi111111111wu11u~ti1n~'il1n 
" " ' " ffl'l'fft1,1'il1nm1m1:::1~t1~1;1mrlunm 72 un::: 96 i11lJ~ii'llu1,1 lmyn1111111wu11u~'llfl~ff11t1ti~ 

,,f .d ,;_,1 d 'JI QI .cl 
'il1nm11V11:::mt1~V11:::v:::11n1 48 'lf1 mrnnuflv ,1~91111~n 4-25 
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I JI JI J/ 

g'l11Hfl 4-24 'UTtt'UfUCJfniuir.:iun:::ih,,nrm1ir.:i'\JV·rel'THYf1A~1flfl171Vrnailt1.:i CDF07 ~1tl ORI 

medium luo.:i•mjfl~'j':::t1:::t1mfl1'j'lfljn~h.:ici 

., ., 
"" . "" ' ,, o v SI u 

1:::u:::rnnt1'llfl U l'tl'U flt eif i'latl't'I Ul't1UflU't1~'UtHft'11tlfl~ 
' 

(1fll'll~) 
.Q .Q CV I A:lit, 

('" i'lt'lfl1'llg'lt> a g-i 1) 
,Q.QQ.I f,Q 

( 'llt'li'lfl1'lJg'lt)t'lg'!1) 

48 111.6 47.3 

72 116.3 53.8 

96 182.4 96.6 

I S/ f JI 
,:t ca,, ca,, 4::1 d. QI .::llti tJJ d d. d. 

ft11H11 4-25 fl17tl'Utl.:JU'Ufl'Yl17tl't1AffO'U'\JO.:Jffl'jffflA'YI tA~lflfl1'.it'rn:::mt1.:itt'Ufl'Yll'.itl CDF07 

~1tl ORI medium 1uo-innjn~ijfl17f11'Uflm:::t1:::11mm71,nfo~1.:ici 

., 
"" tJ""'"' ft'11tlfl~/t11 {)'lflU::: ... "" "" 1J1rJWtlUtl~ ('ll'll. ± SD)* 

'j':::v:::nnTtnjn 48 ~11m 

wv:::nn1,njn 72 ~11m 

'j'::;v:::nnTttirn 96 i1 l1M 

Chlroamphenicol (30 µg/disc) 

Tetracycline (30 µg/disc) 

DMSO 

'11JJ101'11fl : *'UlJJ1Wffllfft1ft 2.5 iiaat1i'JJ~6;;fffi' 

'll'Ulftld'uFl,uuuona,~;jfffi' 6 iiaalJJ9ll 
d 4 , 14 Q _, ! 

ltn6~'11JJl!l (-) tl6 JJJJtnl1W!J1J!l~ 

0 ,:t,:t Q.I' 

Nflfl11QlUUfl111Jflfll1tl1't10' CDF07 

V .alginolyticus 

10.8±0.7 

12.8±0.7 

12.8±0.3 

32.5±0.07 

34.0±0 

-

, V V 
o o d A 1 .., .di QI 1 1 .:Id. .cl 4 'Yl7fl1'j'~lU'IJflU1Jfl'Yll'j'tl'Yl:::m CDF07 ~tl1J'IJ'YlflnmIw:: fl nlJ'YltVn::1JlJV1'1117mtl.:Jt'JfO ORI 

?I ii o ,, "' ... l J! ,,, , agar 11J'IJL1n1 24 'Jf1 1H n1mwv11um11un::Y1~tH11J'Yl1~'1f1tf11Jl1J6.:J11lJ ~Ufl Catalase test un::: 

Oxidase test Vi1J11 CDF07 1fluu1Jt1\1llt1Um1Jn1J11H1~ irregular rod 11.in·f 1.:ii11Jo11if Hnnrnfo 

fl1'S'Y1Aff81Jfl:::91::Laff U~1 if Hn1J1fl01Jfl1'S'Vl~ff 81Jflt)flqf1~ff ~~'S1t1~::1ilt1~ 1 \J 9l1'S1~~ 4-26 
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' ,, 
,=t ,! ,d d 4 'J/ odd GI vnnrn 4-26 fH'lfll'HJV1J1lfl'nJ1l"~'Yl~fftl'U'Yll.:J'b'1lfl1Jtutl.:J~'\.,l'\l{M1l'Ufl'Yll'HJ'j'Hff CDF 07 

fll 1 'nYI ff'tl'U fnl fll 1 'n YI ff'tl'U 

iifl'l:IW~ 1fl 1"'W 1fl 1"-wiY'\111,j'\.J ~1~'\.,I 

1fl 1"'W'\l'\.Jl~l~fl 

Gram's stain um1J"'U Irregular 

Catalase -
Oxidase + 

,, ' 
'Ulfrnfll'j'Yl,tfftl'Ul'Utl.:J~'\.,l~,:Jmh11iit1fl'Jt,i'Yl~fftl'Uffll~\litJ API nm1J1~ff1Jtit1API 20 NE 

.,k d,J ,, ,, I 
tJf.:JllJ'\.J'l;f,i'Yl,tfftl'U'YI 'j~fltl'U~1tJfl1'j'Yl~fftl'U 20 fll'j'YJ~fftl'U l~llfl Nitrate reduction (NO3), Indole 

(TRP), Glucose fermentation (GLU),Arginine dihydrolase (ADH),Urease (URE), Esculin hydrolysis 

(ESC), Gelatin hydrolysis (GEL), ~-galactosidase (PNPG), Glucose utilization (GLU), Arabinose 

utilization (ARA), Mannose utilization (MNE), Mannitol utilization (MAN), N-acetyl glucosamine 

utilization (NAG), Maltose utilization (MAL), Gluconate utilization (GNT), Caprate utilization 

(CAP), Adipate utilization (ADI), Malate utilization (MLT), Citrate utilization (CIT) 11"~ Phenyl 
• t AA 4 OJ 

acetate utilization (PAC) 11"~ Ox1dase (OX) 'Vl'U111l'Ufl'Yll'jtJ CDF 07 flfl Photobacterium sp. ~.:ifrn 

mnw1ffv'Ul'\.Jm'Vl~ 4-11 

4 dA 
.fllfi'n 4-11 ~ltfl11'Yl,tfftl'U API 20 NE kit '\lfl.:Jll'Ufl'Yll1t.l CDF07 



' ... 
U'Yl'YI 5 

fflthm~e>ft1.h1t1Nit 

1. ~1flfll'!iflfl111il~ifl~1-Fl ,~url 'nlV'lf ~Wl1tJ" tl\Pl'!i7fll'!ifl1'U t),l'!i1fll'!itif mmf'l'U'fl: 
,, ,, I I 'JI 

d "I "I .. ,, d dd d "'" • .I O "'" I '!i:V:l1'fl1fll'!i l'c!U-:Jl'lfVll'HlN'cl~ff7H17'U ,'cl'lf1'f ~1flll'Ufl'Yll'!i fl'YlllUfl t fl ~1flTI V-:J'U 1'Yl:m t fill fl 
V V 

U1Jt1'Yillfl'!iliff CDF04, SMF04 U'fl: CDF07 1flV't17fll'!il1'f7:l~fl-:J lmi-:im1n1'ftJ11il~ivmrl1iHi 
I d..c:::I t QI o' I QI QI~ 

N'cl~Vll\Jfl'Yll'!iVll~'fl:ff7V1'f'U1lU~fl~1-:Jfl'Ufl-:J'U 
,d ,ct, QI .::to 9/ d \I] j/d, .,j 

1.1 U\Jfl'Yll'!iV'!i'l-'tff CDF04 N'fl~ff1'!i~7'U,'fl'lf1'f tflfl 'U Marine broth llJVfl1\JfllJ 
' ' ' A 4 ~d. d d. .cl I A , '1 

1'flV'lf'YI 7 .0 fl1\JfllJ~Wl1fllJ'YI 30 V-:Jf'l'Wlf'cll9Wff 1Jfll'!ifl1'U'YI 150 '!iV\J~V1.J1'Yltm: l1 
' ,::la., I d 

Vlfllf'l''YIV~'!il 1 'cl~'!i~V'U7'YI 

1.2 UtJflntlfl'!iMff SMF 04 N~~ff1'!i~1\J,'fli1'fi$i'~lu ORI medium 1rlvt11\JfllJ 

~lV'lf~ 7.5 f:JWl'ltJll 30 V-:Jf'l'Wlf'fltCJftlff iim'!ifl1'U~ 150 '!iV\J~V'U7ntrn:lifmmf'l'~fl~'!i1 
.. I d 

1.0 'cl~'!i~V'U1'YI 
d. d QI .::. 'J} A '} ,,d, 4 

1.3 U\Jfl'Yll'!ifl'!il1ff CDF07 N'fl~ff1'!i~1'U,'fl'lf1'f tflfl \J ORI medium t1JVfl1\JfllJ . . . 
,Cl .:t Q d, d .cs ' d. l" ... .., 
1'flV'lf'YI 7.0 ~Wl'lfJlJ 30 V-:Jf'l'Wlf'cll9Wff 1Jfll'!ifl1'U'YI 100 '!iV\J~V'U1'YIU'fl: l1V1fllf'l''YI0~'!i1 

.. I d 

1.0 'cl~'!i~6'U1'YI 

, V V 
'1 d. d'J fJ/ GI t o QI ,, QI GI d. d. 

2. ff1'!i~1\J,'fl'lf1'f'YI tfl~1flfll'!iffflflff1'U'U1l11Jflfl1V Ethyl acetate ff1lJ1'!ifltl\Jfl-:JU\Jfl'YltW 

'Y1'1ff6\J iiun B. cereus, E.coli ATCC 25922, M luteus, P. aeruginosa, S. aureus ATCC25923 
~pd_,~ --=- 4Cl QI 1 Q , ,, d um: V. alginolyticus tt1'Yl1J'UJ1W 0.46-10.0 ll,rnmll ,ivm-nwm P. aeruginosa 1.J0V'Yl'tl'1 

A Q GI ti .::. 9/ ,:t ') ~d .Jt , "' "' , o "' 
3. U\Jfl'Yll'!iVlJflff1V1'f'U1lN'fl~ff7H17\J ,'cl'lf1'f tt1'1l1J6l1'f7:mv-:i 'U fl-:Jl1lJfl 'U ff fl11:~7fl,l 

fll'!il~1ty 



51 

e.n1h1uNa 

o' "' • I !JI "' .,;i !JI "'"' i o' ""' ""' ff1 ':i fl fl mrmrm-:J '111 fi TVhJ ':it Ul VI ff1 ':i \Pl 1 '1-Hrn 'JfVfYI 111 fl U 1J fl VI mu u 'I.J UJ 'Yll 'U fl '1 VI VI 1,1 ti fi lJ . . ., 
(Secondary metabolite) '11'U~~iim1Hi;1P11r!um1t1'11uil11111J1.Jff'l'I.Jhmlil111n11i;uV11v~ii • u • 

, d 4C\ • • • ,, , 4C\ .::1 o'd .c:t, ,, .cl " ,, 
U'l1'1~Vl111111fl~'I.J (Terrestnal m1croorgamsms) UlJ1111'1'1.JVIWVIH'1\Plff1':i\Pl1'1.J11'1'lf'VH'ltlfl'I.J'V'l'UU'11 . . ., 

~11.J 1'1.J111tl111t1U~~o-:Jiifl111J'VW1t111Jfi11.J '11111i;'I.JVl1 V~Hi;\,lffl'j~l'I.J 11'1'M'V'I 111tlU '11 ri~, m,JG'l mh~ • • I 
91t:11rlfl~~~nmf-:Jm1fl'u,-,1111n~-:Jii<M11,1 luV1tm (Davidson, 1995) U'Ufl'n17tl~fl~fmti'U 

•• I f • • ""' "'o' "' . I <k ..l111 ""' Tifl-:J'I.J1Vlt1'1 (Sponge -associated bactena) lll'I.J1'1'1.JVl':itlVltmflflIJ':it1fiVl'H'I.J~VI t~':i'Ufl111Jff'I.J 111 . ,, . 
il 1mfi'u 'HlfJW i1n1;1w:; 1 u fll':i Hi;\Pl ffl':i ~11.J 1'1'M'V'I 1 ~t1n1 i ,J,iu\Plfl'I.J m'l'fi'u ,-, 111:;1111l1t1m':i 

J/ ,, ,, ,, ' ' 
"I "' "' • .I O 

"' "I 

O i 1 "'i,, "I .., 1 'V'l1tUtlt11 'lffl111Jfl'Yl1 W111fl TI fl ~'I.J l'U 'U fll'l-11':i m tl~1 'lffl 'U 1 fl tlf 1"\PlVI ~111VI ff fl'Ul'V'I fl fl~ m fl~ '111 
' ,, JI ,, ,, • 

U'Ufl'n11 tl'nff11J1':iClO'UO-:J1,,flVl~fffl'U il~'U'U 111'1.Jt'Vlltl,rfl 111t1'W 'I.J t~il lffltlTI'U 1i'nff'I.J, 11111'1Jtlltl • 
'IJ'I.J 1~m':i 1'V'l1t1iv-:J 1 um'l-11':i 1'11'111~fl1rluu 'W1Vll-:J 1 umrni;1,1'1Jm~ 1 '11 qjlu 1 ~tlfftllJ 1il 11 it1~1~"1 ,, . 

cv M QI " M QI 'JI .c:t. " ' -=i. .c:t. " .c:t 'Yl-:JIJ1111tl'Yll-:J~1'1.Jff1':i t:11'111':i U'1tIJ1111tl'Yl1~~1'1.Jff ~U 1~'1fl1J\Plfltl1':i 111 ':iWU'1ttl1':i H'1\,lff1':i\,11'1.J 11'1'lf'V'I u • 

. '1Jfl~fflt1TI'W1ii~ nri111~v 1 ili lff m1tm':i 1'V'11t1it1~1lv~1111 irilH'1Hi;1,1m':i~ff1.J111 mn~ff~ • • 
1~v 1 ,-,1 lff1':itl1111w 111m'Vit1-:J'V'lflt11M i'1Jil1itl1111 il1J1 iyV1fu~vffn1;11m~l1u1flii1~ um 
1 ,, ,d ,, .c::l Q,l.c:t, a ' ?I .c:t, i 

flHff':il-:J'IJfl~ffl':i \Pl'1fl~ 11'U fffllJ1~1'1.J'Jf1fi1'V'IU'1tlflff'111Vltllfl'I.J "l l'Jf'U fl111JlU'U'V'llJ fl'1 tltll':i .. ,, 
tltlflt)Vl1i lU'I.J\Pl'I.J 

4 , ,, .cl .c::l QI o'.d , ... .., .. 
tll':i '11 lff fi11tfl1':i 1 'V'l 1:; m ti~ l 'V'I fl '11 U 'Ufl 'YI l ':i tlffl tiff 'U 1i'YI ff'j.J 11111 ':i W U'1t ff-:Jl fl':i lt '11 • u ,, 

Hi;\91.tiwcri1l~iru fl111fffllJ1, 'I.J'l'timfo1mi' '11 lflfl111fftllJ1, 'Ut)~'U 6mw ,,, 7 flf.1~'111Jm ti'U 

,, ... "'""' di ,, ' , .., .., .,; ,, 111 ""' I Mt1-:J,Jgrn,1mrn u1P1mnm1;11 'WC1~'111Jt111tm1111C1fl11JfJ1Jffm1tV1\Plt1-:Jmrnnm 111~m1 
I JI J/ I I 

, .. I .. "I , .., .., "' I "' "I "' ,, , ,, "' t11':int1m unmfftll'Utl-:J111tl 'W'11PlCl~'H1Jfl11t1Jff1'1.Jfl1'UfJ1Jffm1:;m1mt1-:J1'lftl'YI\Pltl-:Jtl1':i '11fl-:JVI 
I "'"' !J/!J/ Q ,1 ,l,k 

1'.lf'U ~W '11 fJ1J 'V'lltl'.lf tl1':iHff1J \Pl?W~11'U ff11J1':iClfl1'UfJ1Jfl111Jl'IJ1J'IJ'Utlflfltlfl1l'U 1 'U fl1'!11':i1"tl~l'lffltlf-:J 

1rlui111it1~i11tYqiil11ivm1-:J11.Jm':il'V'lltlit1-:J1lm1~1JUfl hiin mrn1u (Agitation) U'1tm1iil 
.c:t, .,.:: O QI .J .di "i Q "' mmff (Aeration) tu'I.J'V'l1':i11Jl\Pltl':iVlfflflqJVl"!~VI '.If 'I.Jtl1':i'lltl1tl'IJ'U1~tl1':iH'1\91 (Scale-up) U'1t1J 

Ht'l~flV\Pl':ilfll':iHi;\91 (Productivity) 'llfl-:Jtl':it'U1'Utl1':imjn (Kao 1m:;f1Wt, 2007) tl1':ifl1'1.JUt'lttl11 

, ,, .d " QI ' ' ,, 'Hflltl1fflflt11'1Jfl-:Jfl'Utl1':i'Hff1J (Mixing) fl1':iClltllV11J1t'1Ut'ltfl1'JClltllVlfl111J':ifl'U (Mass and heat 

transfer) mv 1 u 'l-:J'l11Jt1t-:Jri-:JHt'l~flfl1':i 111!ty1m:;m1 Hi;\PlHi;\91.tiw cn'IJfl-:Jli;u V11V 
.,...,,!~ .,..,..,; i" .. I :.Ja , .., 1 'U-:J l'U 111 tl'U 111 'U tll':i MfllJ 1U 'U flVll 'J tl'YIUtlfl 11 lfln fl~ 'U 1 'YI lfl'U 111 flVlt m 'U filfl \Pl:; 1'U flflfl ,, 

'Ufl,:J,J':itl'Ylffi'Ylt1~1'1.J1'U 3 ffltJTI'U{ iiun ':i'11ff CDF04, SMF04 Ut'lt CFD07 1~t1U'Ufl'nlltll1~ 3 ,, ,, 
ffltl'W 'U i Hl'U tll':i fl Pl m fl-:J ,i 'U ~'U 11n' 111ff 11J1':i Cl Hi;\Pl ff1 'j O'UO~ u 1J fl n 11 tlVIPI fffl'U ii~ il 111~ '1tff1 ti 

QI " QI QI 4C\ .d.:s 1 , ,, .., 
'Vf 'U1!1J1'1Jtl1tl'IJ'U1Plfl1':i l'Vfl::lt'ltl-:J 1 'U Cl-:J'l11Jfl'U'U1Pl 5 t'l\91':iVl1Jfl1':i tl1'1.J Pltl 'Jf':it'U'Ufl1':i'l11Jtlll'U'U 
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U1.J'Vl'lf 111rJfffl'.lflF-rfl'UO-:iih1irJm-:i~-:iu111~m.1 i~uri vho'lf f.JW'HfJJJ m1n1uHfflJ m1lir 
. . 

QI ,e!li 4ol'J/ Q,Q I Gl</Q jJ .::lll]j} 
mmfl' Urt::1::rJ::11mm1'HlJf1 ll'IO'Hlfffl11::'Vlm 'HU1.Jfl'Vll1mlvirt::ff7fJl'l'UtHrtV!ff1Hll'U~rt'lfl'I 111 

• • 
I JI J/ I JI 

~vi~11 ffl'H71.J01'H1'HiirJ-:i1;iovililum11V11::1iirJ-:i i~uri Marine broth Urt:: ORI medium 111rJ 

m1n11rto-:iluum1vi11rJ1'ttff CDF04 Hforn11 Marine broth ffl'H71.JU1.Jfl"n11rJofl 2 uwiu£ 
• ,, ,, . 

1vn::1iirJ-:i~1rJ ORI medium iJ!mvin1lJ'UO-:lfl11'HlJf1flO 3 flvi1 111m~lJ'tt11,/011lJ,'U (Inoculum) 

1;t,:i i,Jl u1::1.11.1 10 1,Jof 1~u;l11rJiJ1mvi1 111mvi1rJlJM114o lum"H111irJ-:i14o'lfii111~rJ1n1.1 
JI sJ I I J/ 

"" 4 ""1 "1 ... 4 , '1 " ... ., """" 1 "" 01'H1111;\fJ-:ll'lfO'Vl 'lf 'Ufl71HrtVlll'IO lJ l'llf1111::rJ::l'lfl (Lag phase) 'UO-:IU1.Jfl'Vlt1fJ 'Ufl111l'l1::!c'trJ-:I 
,, . ,, 

luf:i-:i"Hirn 111rJ·thm1111m1rn1qJtrn::m1HftV1ff11ff1.1ff-:idjo1V11::1iirJ-:iluf:i-:i"Hirmi'.lu11mmu . ,, ,, 
QI,. I Id .cl 4 Q 1" .ct 48 'lf1 llJ-:1 H1;\fl11Mf1'll1l'l1.J11fl1l'l!O'lf01'H111"fJ-:l!'lfO OW'HfllJ fll'jf11'Utm::nn '1'101fl1fflJHrt . ., ,, ,, ,, 

~0'1-:lfl1'j!~1Wlm::mrniiviff71V1.JV-:IU1.Jfl'nllfJ'UO-:lfflrJi'U'fi CDF04 111rJiiHrtl!Vlfl~l-:lfi'U ~-:iu u • 

luu1.1fln11rJ1Mff CDF04 'Vl1.J11u1.Jflnt1m~1wi~~1rlofl11.JfllJfl1Virn'lftm::ow'HflJJti'.lu u q q cu 
I JI JI I J/ 'JI 

7.5 u~Hflvim1nv1.1ff-:i1;ion11uo1.1,~~djofl11.Jfl1J'Yito'lfm'H111iirJ-:i1;imi'.lu 7 .o ffl'H 11.JH'fl<t.m-:i • ,, . . 
f.JW'H ~ij,! 'Ul'l1.J11U1.Jfl'nl1 m ~1qJ'n~W 'H fJlJ 25 O-:lfl'119fc't!CJ1fJff i ~~f111'n~W 'H fJlJ 30 0-:lfflt"lfc't!CJffJff 

I I I/ J/ 'JI JI 
I jJ d d Q 4. ..:I QI c:t.d GI GI 4 lfl 'JI 1 'JI d cv ,, I 

UV!ff11V11'U 1rt'lfl'l'YIHrtV111JO! 'Vll::lc'trJ-:l'Vl-:iffO-:lf_JW 'H fJ1J1JHrtfJ1.JfJ-:lt'l10'Y111ff01.J 111 f1rttflfJ-:lf1'U !11J11 . ,, 
ffl'j,l'U ~rt;l'ln ,~~1f1~fl'U 'Vll 6ri1u 1 mu ~::1i'.lum1iJ1::lfl'Yl'Yl~fJfllJflt)fll'jff -:itfl11:: M11i;iuodn1.J q q u q cu cu 

m11~1qJ'Uo-:i14ou~m1oonqnim-:ii1.m'Vl~i~~1n111.1flnt1rJ'Yl::mm-:i'lfii11~m~1i'.lum1,J1~m'YI 

iJjlJfJlJ (Primary metabolite) ~1od1-:it'lf'U~l'l1.Jl'U Acinetobacter sp. ff1rJiu{~1Wf1 i~~1f1 
. ,, 

I I 'JI Cl,,, Q QI 4:1 QI , ' ... l"I ,, ' 
v1111.1-:inort (Malay tm::flw::, 2006) uvi~7f1'U02Jrt'YI 11~1m1u1~rJUrJ-:i lJffllJ11flffl1J 11111m1 

~1u1rti'Vl~l11.Jfln11rJ CDF04 Hflviiun1.1m1rn1qJ'H~o iii ~-:if111n1m1ffn'll1t~1Jt~1J 111rJm1 

'H1'1rtff7ffvif (Kinetics) 'UO-:lfl111~1qJtm::m1HflVlff11~0 i,J 
,, . . 

ffl'H11.JHrt'UO-:lfll'jf11Utm:m1liro1mfftl''Uti'.lui:l~irJnfl11't17fl1'jfff1'll1!U0-:1~1f1f11'j 

1irJ-:i14mm 11iln lum"H11m1;t1~iiiJ11J1vi11J1f1"1 i11i'.luiim1n1uHff1Jt~o 1 irJ1Mirniim1JJ1i'.lu 
,l d QI d O ,, .cl d , ,,QI Q I c:, ad QI dl '1 

l'U m11rJ1f1'U9f-:l~::m 1 'Hl11.Jfl'Yl!W 1111.Jff1101'H 11Urt::OOf19fl~'WtlfJ1-:l'Yl1fl-:I VVl11fl11f11'W'Vl 'l1 
QI ,! A A QI d ,,, ' 

~v-:i 1 'H m:: ff1Jf11.J'U'U 111 m1 m rJ-:i t '1101u o-:i ~1novi 11111'YI tJ:-:i ulJ11 ~: 'lf1ml'l 1Jn 11 rt: rt 1 m1 rt:: m 1 
Q. ,! A ,d o 'JI .c::.. a, 4 

m:: '11fJ'\J{l,:j{lt)f19fl'1'UUrt::ffl'j{ll'H11 i 'U{ll'H11 tc'tfJ-:lt'lfOUVlf1'Vl1 i 'H lf1110Vl11fl1'j m {l'U (Shear rate) 
I .ct I "" .ct .ct O i ,,., "" , " ) ,k 'lJ:-:lff-:!Hc'ttffVVIOfll'j!~'jqJ'\JV-:IU1.Jfl'Yll'jfJ'YJ1 'Ht:JV!'j1fl1'jl~'jqJrt11rt-:I 11 (Feng tm::flw::, 2003 C)f,:j 

'110.fi'olJrt~ 1~'11n-:i1u1ivilV11.111~vvinm1n1u 200 101.1~vu1nu1.1fln11 rJfflrJiu {rl' iim1 t '1~qJ ., 

ti'oVf111~VVl11fl1'jf11'U 100 Urt:: 150101.J~V'Ul'n ffl'H11.Jf11'jiirmmfl'l!'Ui7ti'.J'Uff1'H11.Jf11'j 

m1::1iv-:i14ouv 11ilniuvrn11mrt1iJ1m;innmim~rJ1nu niv-:i'11nvvn0Ji1'1uiiv;i11m1 
' ' ,, 

n::n 1V, 'U 'UV-:!l'H 1;\1~1fi11'H 1f1 ,,mmn'i'U mmfl'i ,r vd1-:i~ m i1 v-:ii 1vv;i 'j 1111mn::ff1J, 'U 'U l'H 1Jf1 '1:: 
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Shih, Pan mi:: Hsieh (2006) 
ff "°' I "°' o, ,/ , fl1flHi:l'IIO·HHlflCJft'il'U910fn'H'il'!iqJU'1::fl1'H1'~1m7::11ff7'!i'IIO~ Antrodia cinnamomea 'Ufll'!i 

SI I I I 

1vn::1~tNtt'lJ'U Submerged luf!~11irflnflm'!ifl1'1.J'll'I.J1'1 5 ii9l'!i 'W'U17tij01vh.mofl~t'il'UUfl'!i::'Um1:: 
0 , 'J}QJ .Q J I .Q .e:. .cl QI t QI o' .ck 

'Vl1 11091 '!i lfll'!i 1 'il'!i qJ1VOJ'll'UU911.hmw OOflCJft 'il'U ~1JH'1tl'Utl~fl11"Htm1::11 Triterpenoid CJr,:urlu 
,/ t ,, ,, 

ffl'!i o o fl qn im~iif 1m11 iii~ 'ill fl ,iiu 'VI 1 V'lfii ,i il tJ Ofl 'il lfl'W tJ V9l'!i 1m 1 l 01 mfl'o~fl 11 
,,Q,IQI A ,,QI d o'J/ .ci. ,, 

ffO,t fl '1 O~fl1J09l '!i 1fl1 '!i fl1'1.J 1 'U 0~ 'il1flfl1'!i fl1'1.J '11tl091 '!i l'Vlt'l-1 m:: ffll 'il::Vn l 110 OflCJft 'il 'U Q flff Hl'U i ,J 
QI .._ .. ,,,, 1dG1 ,,, .ci., do,., 
t1 u 'LI fl 'VI 1 w ,i o t11 ~mm:: m.1 cir~ 'il 7 fl m rnfl'1:11 -w 'LI 11 no 91 '!i 1 m 1 11 mm fl' 1 '191 '!i 91 o tJ 1 nm 11 

I JI 1 I I 

111JflTI11tl CDF04 Hii9lffl'!iTI01JV~U'UflTI11tl'Vl'1ffO'U,i~nff,11ijoflm1fl1'1.JTIV9l'!i1 l50 '!iO'U~O • 
... 

'Ul'Vl 

'il1fl,i'o11'1~1i-w1J11lu1::t1::mi~'llo~m'!ifffl'tnU'UflTit1t1111ff CDF04 1~:uffrutiYt1 .. .. u 
,, ' 

fl171Jff1ll1'!it'l ltJmrnii9lff1'!iV'UtJ~ 1,it1m1nffn,11ifliJlmW'1'1'1~ ~1ou1~t'lftJ lum'!i'Vl'1'10~Hi:l 
,, ' ,, ,, 

'IIO~V.t0'lfiim1fft1,t'illflfl1'!it'Wl::t~t1~nvho'lf 7.01Jl:u7W 87.9 ij'1iifl11J~001111'!it~tl~tti1o 1 ii9l'!i 

(917'!il~~ 4-_1) u~iim1ffn,1,Jlmw1v.t1~ 36.5 fl11J~oiimlum1V1,1'10~1::t1::mi~~fffl1J7Hi:l'IIO~ 
, ,, d .Q d .cl QI o'~ .c:I QI.C::. QI o' 

fll'!i 1101fllfl' ( 911'!il~'Vl 4-9) CJf~Ol'iltfl,t'illflU'Ufl'Vlt Wffltl'W'U 12'1.J~qJt fftlfJW ff1J'U91 l 'U fll'!i ff ~lfl'!ilt11 

ffl'!it1'Ui~1rlorhm4011mt1"7 flf~ 1do~'illflfJWli'fl11wt11ii~'llo~,iitJV116~mmttY:ultJfll'!i'w1 itJ 

1rlu,iiun1609lff1'11fl'!i'!i:Uflom1flfl11:ufl~~1i1uiu,am1:u i~i.f u111Jflnt1t1 CDF04 i~ iij 

'UlfftJl'ill'Ufll'!i'W11,Ji~tJ1~0 
,, ,, 

ff1'111'UU'UflTI11tl'!i'11ff SMF04 'W'U'W'U111'illqJii~ltJ ORI medium 1,tt1iifi1il111iifl 
,, ,, ' ,, 

tcirmi'u~~oulu,h~ 230.8-483.6 iji:liifli':u~oii,11 ORI medium 1rlum11111~t1~1ti1onflil1V1tm .. 
,, ' ' 

1rluri11.JHff1Ji~iitJi~'lf1tlff'W'Uff'U'Ufll'!it'illf.lJ'IIO~U'UflTI11tlTiflu11ri~nm'illfl'Vltm 'illflfl1'!ifffl111 • u ,, 
t d. d t .Q i=:t. a., QI dd 

'W1J11't'HO'lf'II0-3 ORI medium 1JH'19l0fl1'!it'il'!iqJU'1::mrn'19lffl'!it11Jtl-3U1Jfl'Vlt'!itl'IIO~ SMF04 
,, ' ,, ' 

U9lfl~l~f1'1.J1'1f'Ut~tl1f1'1.J 1 ;it1111Jfln11 tlffltl'WtJ'(ilt'illt\j i i~n"Wm'lf 6.5 u,i Hi19lffl'!ifJ1JfJ-3 ,~~TI 
.. , ,, d I QI ,I ., .. .. .. , ,.I ' QI 

'WtO'lf 7.5 Uff,t~ '11111'1.J11fll'!iff~tfl'!ilt11ffl'!i911'1.J,i:l'lf'W'IIO~U'Ufl'Vlt'!itl SMF04 lJ'lltJOgfl'Ufll'!i 
.Q I .cl QI .cl .c:I t , ,, d, ,, 

1'il'!if.1Jt'lftl1,ttl1fl'U'Vl'W'U1 'UU'Ufl'Vlt'!itl CDF04 'UOfl'illfl'U'Ufl1'!ifl1'1.Jtm::m'!i 1101fl1fl'fl 11Hi:l 
u 

I GI f .Q .Q GI i d cl QI t1t! I. GI I 4 4i:l d 

U9lm'I l~fl'U 91 om '!i 1 'il '!i qJU '1:: fll'!i Hi:191 ffl'!i tl'Utl~ 'II fl~ 11 'Ufl'Vl 1 '!i tlfflU'W'U 12 'U 1 'lf'U fl'U fl '111fl O u 'Ufl'VIL '!i ti . ' ,, ' 
L'il;rui~~nv,111mrn1u9'1fio 1001vu~vu1n u~Hit9lff7'!i01JO~i~~nv9111mrn11.J 150 '!iV'LI~v 

" ... .Ii .JQI ,! ... ..... .Ii ' .... ..... ... 
'U TYi CJf '3'Vl V91 '!i 1fl1'!i fl 11.J 'U fll'!i 1 'il '!i qJ'II tN 111Jfl'Vl1 '!i U SMF04 i:l,t '1 ~CJf 'U 1 'il~ m;i 'il1fl1 CJfi:l '1 llfl 1111 Lfl '!i tl,t 

,, ' ' 
'il1fl11'!i '3Lii V'U'IIV-3fl1'!ifl1'U1'1f'U1~tl10'U ff11111JH'1'11V~fl1'!i, ~Vlfllfl''W 'U'W1J111llV, ~mmfl'nvm1 

1.5 iim~V'U1'n111Jfl'n11tl SMF04 1'1;qii~~U~fl1'!iHii9lff1'!i01J9'31n;i~ui~~~t)9l';ilfl1'!il~mmft' 
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' 
1.0 ~~Hltl'UlTI i~il'"Ut~tn!tJff~'UfflJl!~Jl'UTI11U'UflTii7tl SMF04 H~~ffl'jtJlJfj~,~~1'Ufffl11t 

~fll'jt'il!tu~lf1~l'1f'Ul~tl1fltJ1"Umw,iti~fflf.lW'U'fi CDF04 u • 

1"Umw,iti~UlJflTil1tl CDF07 VilJ11ffllJ11t1l'il!tu1~~1'U ORI medium l'1f'Ul~tl10'U mi:: u 

'illflfl11fffl11111•m,iti~-nm'lf mrn1"U m1m"Uun::m11 immfl'VitJ11il 'il iml'l-ci1ilri ~Hnl-it1m11 'il! ru u 
' 

lint fll'j H~flffl'j VtJifo, 4lu,inl-i1~ti'U fl'tl11fltl UtJflnt~ tlfflVW'U{ih 'il1ty ,~,fl~lfltl~f1'Un'lf1~ 
.-::S I .C. Q.I i 11::Ji J , jlQ,eLc1 I t Q.I t d I 'j/ t 

Viltl'lf 7 .0-8.5 u,imrnn,imw1Jt1~m~,i'U ~~'Yl'Viltl'lf 7.0 t'Yll'U'U ~~'U'U'il~m'ilnn11 im1m1 
QI o' QI t A .d QI r/~ 1 I .::I .d. t I ,::.t o QI 

ff~ l m ltl'I ffl'j tllJ tl~,i ti~ U lJ fl 'YI l 'j tlffltl'Vi 'U 1i'Ulfl~,i'U 'U 'lf1~Vi ltl'lf'YI U fllJ fl11'lf1~Vi ltl'lfffll'l 1 lJ fll'j • 
J/ J/ I I 

Q o GI .::I 4 .::\GI I I I d 1 .c::i, 

l 'il 'j ty ffll'I 'jlJ Hn,i ti~ fll'j fl1'U tlll'f 1 'j in tl~l'lftl'YI ti~ 'j lfll~~ VilJ 11fll'YI mm: fflJfl t)fll 'j l 'il 1 ty Im: 

fl11Hiiflff11U~fll-il~f1'U 1~t1U1Jflnl1tl CDF07 l'il!tu1~~~Ufl11fl11fl1'U 150 rntJl-itimfi ltnttrlti u 

l°YilJUfl11fl11fl1'Ulfl'U 200 1t11J1-it1'Ulnfl11l'il!ty'il:n~n~~~fl1~11lf'l~'illflfl11lJlfl1tl~,it,~tCJfm1 
, .:::I QI .:s , ,, 1 .c1 Q,I " Q,I i .i::s .i::s QI .1J .c. " 1 ,,.,. l'lf'Ul~tl1fllJ'Ylfln11ll111n1 'l,J,itut'Ylfll'jff ~lfl11tl'I ffl'j t11Jt1~,it,~U 1Jfl'Yll1 tlffltl'Vi'U 11'Ulfl~,i'U 

t I JI I 

fiu~11mrn1'U~l flt! 100 rntJl-iti"Uln 'Utlfl'illflU'UO~VilJ11UtJflnl1tlijfll'jl'il!tuff~djfl 1immfl u .. 
J/ JI I J/ 1 

f11Jtlll'll'jl~tl~l:jl~viu~11 1.0 ~fl'j~fl'Ulnul-iH~flffl'jtJlJO~ ,~~l1flfl'jlfll'j 1 immfl 0.5 ~ml-iv 
.,. ,, 1 " c1 , d .d QI r1ef QI " 1 , , 

"U 1V1 'il1n,imrnu ff~~ ml'l"U 11u1Jfl'Ylt 1 t1ff1t1Vi'U1i'U ff ~,m 1:l'lff11 l "U ff m1: lJll'llJltfflJflflfll'j .. . 
,Q I ,::.t QI d QI d'd I ,, 

l'il'Jtyl'lf'Ul~tl1fl1Jtlfl 2 ffltl'Vi'U11'Ylfln11lJlltn1 
QI 4 I ,Q ,/ Q 'j/ Q .c::1,.c:I, 

1:v:11mm1l'llJfllJHn~vm1HnfllJ1ntCJ1nnun:m1Hijflff11,11"U1ij'lf'fi,,fl~U1Jfl'Ylt1v 

CDF07 1~VVilJ11~1:t1:nn1m11iv~14fl 48 ~11lJ~UtJflnl1tlffltl'n'U{ilt-y'1~1ttltfl11t'il!tyfl~~ 
t I 1 JI J/ 

,, I .cl QI , d dd .ct. I "i' 4 .c::t. .d 4 
ltn1l'lf'Ul~tl1fllJ 'Umtu,it>~UlJfl'YllW CDF04 'Ylfln11mm11 1~tlllJfl!VilJ'jttJ::nn1m1mt1~l'lftl 

'illfl 48 ~11lJ~lfl'U 96 ~11lJ~ UtJflnl1tl'il::ijfll'jl'il!tyun:H~flffllfff1~l°YilJ''Ul~m.fomtl-iff11ffO~ 
' ,, . . ,, . 

vi1~iHnfl11VlJV~,fl~lfltl~f11Jnl~'illm::t1:nn148 cih 1m i~il'"U1:v:nm 48 'lf11lJ~;~,ri'U 
' 

d OGI .cl.1111!1 
1:t1:11n1'Ylll'llJltfflJff7l'l'jlJfll'jl'filtmt1~l'lffl 

,, ' ,, ,, 
U1Jflnl1 tl'illflVfo~,l 1n,l1m'filfl11fffl1111 'Uflf ~'U'VilJ11UlJflTil1 tl1'11ff SMF04 fi1m1i~ 

ilU'Ufl,~lfl'U Brevibacterium sp. l'U,itu:~tmflnl1tl1'11ff CDF07 flfl Photobacterium sp.1~t1 
' ' ?f del cl Q ,, .:I ,,, 1 .cl 1 .c::I 

Brevibacterium l1J'UU1Jfl'YllW'YlffllJl'jt1Hn~ffll~l'U1n'lf'Vi l'lf'U lJ11tl~l'U11 Brevibacterium 'VI 
jJ Q GI o' jJ Q a, : dd .cld ,,, 

lWfl 1 'il 1flH1l'l 'U ~lJ~ 11 fJNijflffl'j ~l'U ~ij')f'fi tllJ tl~U lJfl'Vll 1 f.lUfl'jlJlJ1flUn :u lJfl'VI l 'j f.JU m mm 

(Al-Admawy un: Noble, 1981) 1m: Brevibacterium linens ~uvn1~'illfliff Hiifl linenscin 
' ' 

OC2 fiijfltufflJU~VlJV~UtJflni!mtn'JlJlJ1fll10tl hfl'Vll~tll'Hll l'M'U S. aureus tm: Listeria • 
monocytogenes ,~u~1,mNn~flU1Jfll1l1f.lUfl'jlJ~lJ (Maisnier-Patin 1m: Richard, 1995) 11'.l'U~'U 

d .,,1, 

ffl'Hi'tJ Photobacterium ,!u LtJ'UU1Jfll111tl'ntm'lftllJlfllJ (Halophilic bacteria) m~ffltl'Vi'Ul!tl~ 
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-i111n1Jff911'Yl::mt11J1J symbiosis (http://en.wikipedia.org/wiki/Photobacterium) 1JHffW'Vi'W1lflV 

Tm 1'Wff911'Yl::m t'if'W 1..hn (http://en.wikipedia.org/wiki/Photobacterium damselae ssp piscicida) 

" u~u-311iih1t1'3l'Wtl11 Hfl9lff1111'W 1'fli'Vl 1 uu llflviii tlfffJ'cl'U 

" " " i 1nm1ffn111 TI-3'H 11~ i:: ti'.f u 1 ·:hil ii ti'YI 1-3 m1 t'Vl 1::t~ tJ-3 ij H'fl~ v TI '3n 11 ti 1 ru tm:: n 11 Nii 1o1 .. 
" . 

ff11~1'W 1'fli'Vl 1 u 0'3'HlJfi'IJV-3U1lflnt~ tJilfiTIV-3ih~nffltJ'Vi'Wl V~l-3, 1~9111Jil i itivi 

vi ltl11 ff n1111 u -3 l'W 1i tiilt ri 'W t'Vi tJ-3 ff 1'W 'H d '3t ·•hi! 'Wt~ V-3 i 1niJ-3ijv n 'H 'cl wil ii ti~" Hm 'if'W t tJ1fi'W 

QI ' ' QI ,, ,,, ' .q " ,, ' ti ' 911Vtll-3t'Jf'W IJiitJ~l'Wfflrnl'Hl1 ~un 'Jf'W~U'cl::fl111Jt'IJ1J'IJ'W'IJV-3U'H'cl-3fl111JV'W U'H'cl-3 
" " . 

1u lmrnu 111J't1-3191::i1utm::1i19JVl'H11'1fU~~l'34"J 1.JVfiilniruo-3fl11fffilllU1J1J'IJV-3tl11'HlJfivi 
" . vii 1-n'1~ H'flHfl9lff110110-3~ -3~~ ih1t1'311.J 11m1~1u 1"';i'Vlvi 1 iln 1i;u n16i1nQnff '3tfl11:: M1 u . " 

1::t1:: nn rn~i\lfl-311 ~'3U'I.J'H 1n-vi1111'1::v::m1rn~f!J~-3nrl 11v~'llt11t1vvn hJmill1111'1 H'fl Hfl91 
,.r G?j ,,, I, G O ?j,, ... ,, ,, ,/ "' QI o' 

1Jlfi'IJ'I.Jnt1J'I.J Vtll-3 1fi9111JiltlJ'I.JlolV-31J'IJV1J'cl~l'I.Ji'clfflff~ltl11ti1tl.ltt'cl::tll1ff-3tfl'jl::'Hffl1 .. 
" . 

fJ1JfJ-3'1JtNU1Jfl't1t1 tJU~m: ffltJi'I.J 'Jjflfl'I.Jt'V.V 1 ,r ffl1Jl1flfl11Jf11Jtlll Hfl91, ~mh-3ihh::iYnn fll'Vl • • 
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.fllf1NU1fl fl 
., ., ' 

f>l't111lQtJ~l;/am~Ufl11fl~i'lf>~ 

Marine broth (Difeo) ., 
"" I ' Cir, QI .c::I 
1Jff1'WNfflJ9lfH't9l'J fl.:J'W 

Bacto peptone 5.0 "' nm 

Bacto yeast extract 1.0 "' m11 

Ferric citrate 0.1 "' nm 

Sodium chloride 19.45 "' m11 

Magnesium chloride 8.8 "' nm 

Sodium sulfate 3.24 ni'11 

Calcium chloride 1.8 "' nm 

Sodium bicarbonate 0.16 "' nm 

Potassium bromide 0.08 "' nm 

Strontium chloride 0.034 "' nm 

Boric acid 0.022 "' fl'JlJ 

Sodium silicate 0.004 "' nm 

Sodium fluoride 0.0024 "' m11 

Ammonium nitrate 0.0016 "' fl'JlJ 

Disodium phosphate 0.008 "' m11 

Final pH 7.6±0.2 at 25°C ., ., ., 
ii::ii1t1ff1'WNff1Jlt.1ih 1,000 i'.iiii;ii,i<.; n1'Wff1'WNfflJl1.:J'HlJft ltt'ii::ii1t1Nff1Jlrl'Wl'Uflt~tl1fi'W ,Ji''U ., 

vhv'lfl,f'tl9111J~fl.:Jfl1'Jl1t111l]fl~tJ1Jifffl'.ifln ,ll]j'; (NaOH) tm::mfl iff 1fl'JfH'IV7n (HCI) th i,J<iJ1l;fl 
, ,, ,! "' .I o' I ,1 ... "" "" 'W'H1Jfl'W.:Jfl111Jfl'W 15 11fl'Wft9'16911'JH'W1 fJW'ttfJ1J 121 fl.:Jff1lll]ftllll]ftlff llJ'Wl1tl1 15 'WTYI 

ORI Medium (Ocean Research Institute) ., 
,:! I I <Q Q.I .ct 
1J ff 11J Nff1J91 fl ti 91 'J .:JlJ 

Proteose peptone 

Yeast Extract 

Soytone 

1.0 

1.0 

0.5 n111 
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Sodium thiosulfate 0.2 
.... 

nm 

Sodium sulfite 0.05 
.... 

nm 

Ferric citrate 2 % 0.1 "" """" ll'cHHW11 

Agar 15.0 
.... 

nm 

Sea water 900 "" """" mm'1~1 

Distilled water 100 "" """" ll'1'1'1~1 

pH 7.5 -7.6 at 25°C 

,, ,, ,, 
'1::mvn1u Nffll 1 u ,h 1,000 ij'1iiii~1 mu n1u Nfflln-rttll~ 1 ir'1::'11t1Nffllti'.lutifo,~t11nu 

tH'1J pH 1,fllmlllt:i~f11111t1iCJft~t1ll1ij~'jf.lf1iCJf; (NaOH) ,m::m~iiji~1fl'1t:i~n (HCI) muhil 

,i'.lu ORI agar 1n agar 1.5 ,,foft~'U; 1ff'1~hJmnJ1ir,i'.luniv,~tJ1f)'lJ ,m::tH'1J pH ufh ,irfl11lJ 
,, ,, ?I,:,,. .... •1') ,,: ,i.k .... o' ,, 
1V'U'il'U1'U'1::mm1rn,uv,~t11nu u1 ithrn'll't:i 1u11llt:i'U~fl17ll~'U 15 tJvu~~v~111~u1 fJOmtJi'.1 
121 tJ~ffllCJfaLCJftlff ti'.Junm 15 'Uln 

Tryptic Soy Broth (Difeo) 

Trypticase peptone 

Phytone peptone 

NaCl 

Glucose 

Distilled water 

pH 7 .3 ± 0.2 at 25°C 

17.0 

3.0 

5.0 

2.5 

2.5 

1.0 

.... 
nm 

.... 
nm 

.... 
nm 

.... 
nm 

.... 
nm 

"" '1~l 

y y y y 

tl1n1uNffJJl1~11JJ~n::mt11 u ih 1,000 ij'1iiii~1 n1un1uNffJJn~11 JJ~ 1 irn::'17tJNffJJti'.lun1 v 
,~v1nu tJi'unm'lf1111~~1JJlt:i~m1l1t1 iCJft~t1:uigP11vn 1CJf; (NaOH) ,m:m~ 1g iP'llfl'1t:iln (HCI) 

0 ,A I I ,l , ,, 4 ., A I o' I .: "" ,,. ?I 'Ul ulltll'Jftl 'U11JJV'\Hfl11JJ~'U 15 utl'U~~V~lll~'U1 VW11flJJ 121 V~ffllCJfatCJftlff l1J'Ul1'11 15 . .. 
,,. 

'Ul'YI 



Mueller-Hinton Agar (Difeo) 

Beef, infusion from 

Acidicase Peptone (BBL) 

or Casamino Acids (Difeo) 

Starch 

Agar 

Distilled water 

~m<Jf 7.3 ± 0.2 at 25°C 

300 ni':u 

17.5 ni':u 

1.5 ni':u 

17.o ni':u 

1 il,11 

V V V 

u,ri1'W~ff:u11.:J1-1:u~n,~r1wl 'Wu, 1,000 iir1ilil;i1 n1'Wri1'W~ff:u11.:J1-1:u~ 1,rr1~r1w~ffmri'W 
.: "" ., ., "" 'I Jlllpl 'JI 'JI "" "I "I o' 11! .,. t'WV1~t11n'W tlnrrm:i<Jf m 1~,11:u;itMm1~1t11cin~tt:u rn~1t1n 19f~ (NaOH) tm~m~ HJ 1~1fmmn 
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0 ... _I ' .: 'I ,, <9 ., -1 ., I ,1 "" "" (HCI) 'W1 UJCJJ1t<Jftl l'W'tt:Utl'W.:Jfl11:U~'W 15 1Jtl'W~'1t1'1111.:J'W1 ~W'ttfJll 121 tl.:Jff1t9fflt9Wff t1J'Wt1rl1 

"" 15 t.11'YI 



.fl 1 fl FfU 1 fl 'll 

ffl'il fliiifl i'l u fll''iYl~UltH 

""'SI irmnmn·u1 ,, 
1.1 Gram's crystal violet ihhu1.h~flVlJ~~il 

Crystal violet 2.0 fl11J 

.... o' 
lV'Yl1ic1UVc1flV 8'Vc1 

, 'JI O • , .... o' 
l1'Yllfl1lcl~c11tl Crystal violet 'U1V'Yl1ic1UVi:lflV8'Vc1 

,, 
d. ' _, Q,I .cl 

1.2 Gram's iodine 1Jff1'Uul~flVlJ~~'U 

Iodine, C.P 1.0 fl11J 

Potassium Iodide, C.P ( KI ) 2.0 fl11J 
,, . 

lJlfl"''U 

,, . ,, ,, " . 
L~ml1n"'uc1~ itJ f-.lffl.11 <tt'ti:lui-uvL~v1timhil1mfo 

.. 

,, 
1.3 Gram's alcohol ihhutJ1~flVlJ~~il 

Ethyl alcohol 

Acetone 
,, 

'lJ1ff1'Uf-.lff1Jl1~ffV~f-.lff1J1,,fL,1f1'U 

98 

2 

,, 
Q ' _, QI .cl 

1.4 Gram's safanin llff1'Uul~flV'lJ~~'U 

Safranin (2.5%solution in 95% ethyl alcohol) 
,, . 
0 QI 

'lJ lfl cl 'lJ 

0 I t ""QI 

'U1ff1'U f-.lff1J'Yl~ ffV~f-.lff1J 1 l1 L'\Jlfl'U 

1hmn~«tl1.J Catalase test 

Hydrogen peroxide 
.I o'd o' 

3 LumLCJf'U~ 

17.9 fl11J 

63 



., 
1hr.nn~tT81.J Oxidase test 

,, 
ih,n Oxidase 

,, 
0.85% NaCl iiri1u1.h~flt111~-:iil 

Sodium Chloride 
,, . 

Ulfl~'lJ 

8.5 

1,000 

64 

o• ~,d QI o~ ,.,l Slid QI rl " 
u1ff1tJHfflH'l~c11m11u1uv1~w1fltJ u1 i 'LICJJll'lft:i 1utt1JfltJ-:Jf11111~u 15 iJvu~~t19lnwu1 

fJWtttJii 121 t)-:Jfl'Wl1"1CM£Jff l~'I.Jl1cll 15 'I.Jll1 



.., .., 

1�0�11'Utl 

lllflN1flfl fl 

'l!At1�1njn�lf'ri1mc;Y1AfttF1iJ1::nou�1rio�11Jjn-uinA 5 ii�1vtfo1Jiu,;'A 3 'l;ffl ua::1A 
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.,; .. "" d .., l" .., ..l 
fl1'Ufl1JYlff11J11flfl1'Ufl1J�W11fJ1J 't'tlO'lf fl111Jl11Hl'Ufl1'if11\.ILLfttO�'ilfl1'i 1101fl1ff A�fll't'tYI fl-1 

a�11iio111111iiiunt1 

'IIU1fl 5 ftfl7 

111'.lut111Jf!ll 

Flow meter 

'll1t111n1tr1,a::n100,t1 
• ' .A ... 

117Uft1�1lUlft1111t 11,,1 flY 

..I ., ., 1! 
..;, � .nnnt ft-1 'l!Afl�111Jfl't'tl01J'l;fAfl1'Ufl1JYI 'If LUfl11YIAft0�
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n11ii1uun'lfUil'U8~U1.Jflih1u~'-;m1il'fli'ID'8'1.Jth11@3t.l 

API (Analytical Profile Index) 11'.llJ']!fl'Vlfli'Hl'U'Vll-!l;';Uflihh1~'1l'lhhtti''IJ'i:;'l,lflzj1J'llfNU'Ufl't111tl 
I JI J/ I I 

d. _p QI ... I " d. .c!( " d gl,t 
'VlflTiltlfl'c't-lfllJ 11'i:;flt:J'Uf!1tltll'tt1'il'c'ttl-11'lfO'lflJfl11l'I-I (Dehydrated media) 'Vl11l01v!1l Bacterial 

" ' ' suspension 'c't-1 i ,J1m~,j111vt1~ l'MO i 1.,1 ff m1~'Yimm~ ff1l'1~ lfl~fll'i 1,J~oumfo.:imm'it.nhu flll ,'.11.,1 

,!I 11!Y~ ""1'!Yo _I':! d ., SI oiY ""' dd 
H'c't'IJ1fl'tt'iflH'c't'c't'IJ t CJf-lH'c't'Vl t~lJ11lll1JW'Ul'Vltl'I.Jfl'UjllJ'UO\J'c't'Vll 'tt ff11ll'i\l'i::'l,l'lf'U~'IJO-IU'Ufl 'Vll 'i ti ,~ 

., ' ., 
fll'i'Vl~ffV'U API ij'U'Uv!O'U't11 ,,Ji.:iil 
1) fl1'i1\9'11tl1l Suspension 'IJV-IU'Ufl't111tl 1~t1i1iiJl1m\9'11t11lilJ 0.85% NaCl 1~o,Ji''Ufl111l~lJ 

iifl~fl1vl11l~V-lfl1'i 1~t11't1tl'Uf1'1.J McFarland barium sulfate standard 
,, ' ,, ,, 

,!I i d_l 'J} ' d. .c!I. Q ' 2) fll'ilvtl:;l'JfV lJ API strip 'Yl11'i::flV'IJ~1tl'lfV-l'Un~ml'l1'il'c'IV-11'lffl'Vl~fffl'U'lflJ~\9'11-1'1 
J/ t I 1 

3) fll'i,jlllvtl:;1,rv 1~t1't11,,J,j11'Yi~Wl'lfJij 37°CJf 11'.11.,111m1.,111.,1 18-24 .if11m 

4) m1e1uH'c'IU~'c't:;m'i'Yl~fft1m1'.lu + l'l1V - 1~t1m'1e1uH'c'tm'i1,J~oumJ'c't-i l~t1\9'1Htt1v 

' CV~ ,:I OGI t 

l'l'c't-1'11fl1\9'11l Reagent vimm:;ff1Jff1l'l'i'IJ11\9l'c't:;m'i'Vl~ffV'IJ 

5) fll'iUiJrn'c't 1~oHf Software mvt1::1~t1m % Similarity 

APl20NE 

1i'.l'U'\lfl'Vl~fffl'U'Yll-!;}11t1ihh~flfl'IJ~1V 20 fll'i'Yl~ffV'IJ ffll'l'U'IJ~1UlJfl11'1.Jfl't11ltlflzj1l non-
I I QI I d. A i 1 .flit fJ} I 

fastidious Gram-negative rods 'YI tlli'lf Enterobacteriaceae \9'11Vt11-!l'IJV-111'1.Jfl'Yl1W lJfl"31llJ tflllfl 

Pseudomonas, Acinetobacter, Flavobacterium, Moraxella 1m:; Aeromonas 11'.ltJ~lJ 

ih1.,1,J1::flV'IJ'IJV-I API 20NE strip 1m:;m1DllJH'c't'U1f11m:;H'c't'c't'IJUff~.:i11v'c't::1vt1~ i tJ\91111-1~ fl- I 
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4 I 
9111H'fl fl-1 fll 'J 'YI~ ff fl 'U 'Yll~ '1111 fl lJU 1:1:: fll'Hll 'U r-11:l 'U 1flt m:: fHHl'U'U fl~'fil 'YI ~HHJ 'U API 20NE 

TESTS SUBSTRATES REACTONS/ENZYMES NEGATIVE POSITIVE 
RESULTS RESULTS 

N03 Potassium NITrate reduction to NIT 1 + NIT 2 / 5 min 
nitrate nitrites colourless pink-red 

NITrates to nitrogen Zn /5 min 
pink colourless 

TRP tryptophane indole production JAMES/ immediate 
colourless / pink 
pale green / yellow 

GLU glucose Acidification blue to green yellow 
ADH arginine arginine dihydrolase yellow orange/pink/red 
URE urea Urease yellow orange/pink/red 
ESC esculin hydrolysis (13-glucosidase) yellow grey/brown/black 
GEL gelatine(with India hydrolysis(protease) no pigment diffusion of black 

ink) diffusion pigment 

PNPG p-nitrophenyl-13- 13-galactosidase colourless yellow 
Dgalactopyranoside 

[GLU] glucose Assimilation transparent opaque_ 

fARA] arabinose Assimilation transparent opaque 
[MNEl mannose Assimilation transparent opaque 
fMAN] mannitol Assimilation transparent opaque 
[NAGl N-acetyl-glucosamine Assimilation transparent opaque 
fMAL] maltose Assimilation transparent opaque 
fGNTl gluconate Assimilation transparent opaque 
[CAP] caprate Assimilation transparent opaque 
fADll adipate Assimilation transparent opaque 
[MLTl malate Assimilation transparent opaque 
fCITl citrate Assimilation transparent opaque 
[PAC] phenyl-acetate Assimilation transparent opaque 
ox oxidase test cytochrome oxidase colorless/ dark purple 

light purple 

~m: http://microbiology.mtsinai.on.ca/manual/tech/tech04 03 .pdf 

APICoryne 
1rl'U')!~'Yl~fffl'U'Yll~,h1flihin11'U'Ui~~lll'Uflll'Ufllllltlfl~lJ Gram-positive irregular rods i,jirf,~ 

ff'Ut:11 iluri Corynebacterium, Propionibacterium, Listeria mi: Brevibacterium l~lJ~'W 
-=t~J'.A.c1 ,e. l 

111:nt:1111-u.1 20 fl11Yl~fft:11l fl11l'l~fft:11JUll:fl1'H'Ulltl'WU'U'tH'Yllfl~'U'UUJt:lllfl1'Hlj)'H\j'Ut:l~l'lft:I . 
Uff~~11tlll:lVtl~ 1'W1111Hl1 fl-2 
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.,d .c:l A I \!nnrn fl-2 f11':i''Y11l'fHl1J'V11-:J'lf1tfllJU"1~nT'rn1u1wt'l1J1mrn~FH'l"1'U'Ut:J-:J'.\{1l'Yl1lfft:J'U API Coryne 

TESTS REACTONS/ENZYMES NEGATIVE POSITIVE 
RESULTS RESULTS 

NIT NITrate reduction NIT A+ NIT B (10 mn) 
Colourless Dark pink 
Very pale pink Red 

PYZ PYraZinamidase PYZ(l0mn) 
Colourless Brown 
Very pale brown Orange 
Very pale orange 

PyrA Pyrrolidonyl Arylamidase ZYMA+ZYMB 
PyrA-+- B NAG (10 mn) 

PAL Alkaline Phosphatase Colourless Purple 
Beige-pale purple 
Pale orange 

PGUR Beta GlucURonidase Colourless Blue 
Pale grey 
Pale beige 

PGAL Beta GALactosidase Colourless Purple 
Beige-pale purple 

DGLU Alpha GLUcosidase Colourless Purple 
Beige-pale purple 
Pale green 

BNAG N-Acetyl-B Glucosaminidase Colourless Brown 
Beige-pale purple 
Pale brown 
Pale grey 

ESC ESCulin (P Glucosidase) Colourless Black 
Grey 

URE UREase Yellow Red 
Orange Pink 

[GEL] GELatine (hydrolysis) No diffusion Diffusion of 
of black pigment black pi1m1ent 

Q Control (Fermentation) Red Yellow 

--- GLU GLUcose} Orange Yellow-orange 
RIB RIBose} 
XYL XYLOSE} 
MAN MANnitol} Fermentation 
MAL MALtose} 
LAC LACtose} 
SAC Sucrose} 
GLYG GLYcoGen} 

CAT CATalase (ESC or GEL test) H202 
3% 1 min 

No bubbles Bubbles 

~m: http://microbiology.mtsinai.on.ca/manual/tech/tech04 01.pdf 
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