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bbUflVib~fJ Vibrio spp. ~rieJb~bn~l'aflb'WVleJfJVl11'W 

(Babylonia areolata Link 1807) 
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lvcfcf<S:' ~eJ~eJUAru c;j~1.~c;j . ~t:-J~ll~fl~ "Ulc;jtJ~.,vU5 ~ehUltJfllc;j?lf;nUU1~tJ'Vl-¥'WtJlflc;j'Vll\lL11 ~~lVlUl'Vl~eJ\l 
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?I(nUU1~tJ'Vl-¥CW tJlflc;j'Vll\lJl b~6l ~P\'W~l~tJbc;jA~(?'d'Jl VI'th tJeJltJc;jP\l?1~{~~lJl Aru~~~l ~b'W'VltJP\l?1~{
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~eJ1rl'a,:jn1'a1~fJ: tl~~~Vl5Jl1~6lJB\l?f1~61nI?lVltJ1'U~ln61lJ'U1~~1 'VItJ1'U nl~tJ'U ~\lb~Bbb 'UflYi b~tJ,• 
Vibrio spp. ~n€11Vlbfll?ll~fl1'UVlBtJVl11'U (Babylonia areolata Link (9)~0b'li) 

~eJ~1~8: 'Ul\l?fl1Vl'Vn~~ru \9lruSV11ru~ 'Ul\l?fl1lJl~.w ~\lb~~t1J1~ bb6l~ t:-J~.I?l~.irul bfltJ~l?l~l 
.dI c:ldo=QJ":

b~eJ'Ubb61~tJ'V1'V11d~fJb6l'a~: 5'U11r1lJ lv<t<t<t 

~n'l31tld"~~'VI5Jll~6lJB\l?l1d"?fnI?lVltJ1U6UJ'U1~d"1'VltJvr\l bl1 ~iJI?l1~bbn ~1'V1~6l1tJb~d" ~1 bb6l~1'UeJ~\l, 
bl?lmbU\ln1~'V1I?l6lB\lBBnbtJ'U ~ ~'U{9lB'U ~'U{9lB'U~ (9) Vll~lfl11lJb~lJ.v'U~1?f1?l1'Unld"cJ'U~\ln1d"b~~rub~'Ul{9l

, Q.I 

6lJeJ'lb~Bbb'UflVh~tJ Vibrio alginolyticus ~vi'11Vlbnl?lb ~fltlln'U11J bbl?l'l1 'UVlBtJVl11tl (Minimal Inhibitory 

Concentration:MIC) bb6l ~~lfl111JboUlJoUtl~l61(7)1'Unld"fh~(7) b~B bb 'Uflvh1tJ (Minimal Bactericidal, 
Concentl-ation: MBC) ~'Ul1?fld"?fn(7)VltJl'U1'UeJ~'l~?ln(7)~l tJt11 n~tl 1(7) tJ15nl~lXlJiJtl~~~'Vl5Jll'V'J1'Unl~ 
tJ'U~'lbb~~nl~(7)bb'UflYlb1tJ V alginolyticus1~~'l~(7) (MIC = lv.b'libTl mg/L bb~~ MBC = ~(9).~~ mg/U 

.dif Q..I ,dV!I Q..I ,dvi/ ~ ~ 
d"B'l6l'l1JlflB 61l~?f n(7)VI tJ l'U6(Jl'V1?l nl?l (7)1 tJ bB151'U B6l (9)000/0 bb6l ~?l1~?f n(7)VltJ1U6(Jl'V1?f n(7) (7)1 tJ'Uln6l 'U (M IC 

= ~.b'libl1 - (9)0.<i~ mg/L bb6l~ MBC = ~(9).~~ - ~bTl.b'li<t mg/U ?i1'U?l1d"?ln(7)VltJl'U~1'V1~6l1tJl~d"iJ 

tJ~~~'Vl5Jll~1'Unld"nl~(7)bbUflYlb1tJ1~~1~~1?l (MIC = <t.~b'li mg/L bb6l~ MBC = ~b'li.<to mg/U ~tl{9leJ'U 
~ ~ Vl1~lfl11lJboUlJoU'U6(JB'lb~Bbb'UflYlb1tJ V alginolyticus ~vi'11V1V1BtJVl11tl{9l1tJ~\l <to btJB{b~'U~ 
JlltJ1'Ub16l1 ~~ i111J\l (Median Lethal Dose at ~~ hr: LOtto at ®~ hr) ~ltJ15nld"Ql?lb~BboU1 

11 Jf v IQI I V G ~ d 
nG11lJb'UBb'Vl16(JB\lVlBtJVl11tl ~'U11lJfll LOtto at ®~ hr b'Vlln'U (9).~®b x (9)0 cfu/ml 6lJ'U{9lB'U'Vl bl1 

'Vl(7)?lB'UVllfl11lJ btJ'U~'l36(JB\l?fl~?l n(7)VltJl'U~l n61lJ'W1~~1'VI tJvr\l bl1 ~iJ(7)~'Vi'11VlVlB tJVl11'U{9l1 tJfl~\lVl~\l (<to, 
btJB{b~'U~) Jl1tJ 1 tlb16l1 rib i11lJ\l b(7)tJ15nl~bb~ ~'Ul1V1BtJVl11tl~b~tJ\l1'U?f1~?ln(7)VltJ1U?flJ'U1~~1 'VI tJvr\l, 
bTl ~'W(7)~~iJBln1~nd"~ltl n~~11 tJ bb6l~~tl1tJ~tllJ1Yi''UVlVl~\l~lnbb~1tl?lld"?fn(7) 1(7)tJ~'Ul1?l1~?lnI?lVltJlu~1 
'VI~G11tJ1~~iJfl11lJbUtl~'l3~~~U?l\l~61(7) (LCtto rib hr = bl1~<t.lv<t n6l~n~lJ/~{9ld") ~B\l(;N1J1AB ?lld"61n(7)

'1.1 , 

VltJl'U~l (LCtto rib hr = ~ori . bl1ri n6l~n~lJ/~{9l~) bb6l~?l1~?ln(7)VltJ1u1ueJ~\liJfl11lJbtJ'U~'l3~~~'U~1~~(7) 
(LCtto rib hr = bl1,0(9)b'li.(9)(9) nG1~n~lJ/~{9l~) bb6l~~'W{9lB'U~ ~ r;n'l31tJ~~~'VI5Jll~6(JB\l?l1~?lnI?lVltJl'U 
61lJ'U1~~1 'VI tJvr\l bl1 ~iJ(7)1'Unl~~n'l311~fll'U~lB~611 'UViB tJVl11'W~1 tJ15n1~bb~~e)b~B\l bU'Ub16l1 (9)~ l'W, 
~'Ul161l~61n(7)VltJl'U~liJtl~~~'VIBJll'V'J1'Wnl~UB\ln'Ubb6l~~n'l311~fl~(7)b~B1tlVlB tJVl11'U1~~~?l(7) l(7)tJ~~~'U, 
fl11lJboUlJ~'U6(JB\l61l~?ln(7)VltJl'U~1'V1~6l1 tJ1~~ ~lbb6l~1ueJ~\l~iJtJd"~~'VIBJll~1 tl nld"UB\ln'U~m~11d"fl?l\l?l(7)

'1.1 , 

AB d"~~Ufl11lJb~lJ~tl (9)~.b'li<t, (9)~.b'li<t bb6l~ bTlb'li.<to n~~n~lJ/~{9l~ {9l1lJ~1~'U bb~eJ{9l~lnl~d"BI?l~l{9l6lJB\l 

VlB tJVl11'U~ bb ~1'U61l~?l n (7) VI tJ 1 'U 61lJtl1 ~ d"vr\l bl1 ~iJ (7) 1~ iJ fl11lJ bb{9l n ~ ,, 1 \l n 'U6lJ I?l fl1 'U fllJ 'U1 n~1~~'U b~B, 
bb UflYl b1 tJ bb~1~1~ bb ~?fl ~?l n(7)?f~tl1~~ ~ 1 n nl~r; n'l31 d~'Ul1?l1 d"?l n(7)VI tJ 1'L.l1 u eJ ~'liJllVli1 tl n 1~ tJU ~'1 

bb'UflYlb1tJ V alginolyticus 1~~\l~(7) ~\liJfl11:llbUtlltJ1~'Unl~'t11?l1~?ln(7)VltJl'U~ln1'UeJ~\llJ1tl~~ ~n{9l1~ 
1'W1\lnld"b~l~b~tJ'l~{9l1Jl~B1tJ 
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Project TitLe: 	 The efficiency of the crude extract from Thai herbs against Spotted 

Babylon (Babylonia areolata Link 1807) pathogenic bacteria (Vibrio sppJ 

Name of the Investigators: Tippawan Tantawanich, Malinee Jongjareanjai and 

Assist. Prof. Dr. Weena Koeypudsa 

Year: December, 2012 

Abstract 

Study on the efficiency of the crude extract from three Thai herbs (Andrographis; 

Andrographis paniculata, Galangal; Alpinia galanga, Guava leaves; Psidium guajava) 

against Spotted Babylon (Babylonia areolata Link 1807) pathogenic bacteria (Vibrio 

a19in0 lyticus). The experiment was separated into four parts. The first part was to 

evaluate the Minimal Inhibitory Concentration (MIC) and Minimal Bactericidal 

Concentration (MBC). It found that guava extract by distilled water boiled had highest 

inhibit to V Alginolyticus (MIC = 2.73 and MBC = 21.88 mg/U, follow by galangal extract 

by (9)00% ethanol and distilled water (MIC = 2.73 - 10.94 and MBC = 21.88 - 43.75 mg/L, 

respectively) On the other hand, andrographis extract by distilled water boiled had lowest 

inhibit to V Alginolyticus (MIC = 5.47 and MBC = 87.50 mg/U. The second part was to 

determine the median lethal dose at 24 hr (50% kill dose at 24 hours) of Spotted 
8 

Babylon. The LDso at 24 hr results of V alginolyticus was 1.426 x 10 cfu/ml. The third 

part, the toxicity was determined by LCso 96 hr (500/0 kill concentration at 96 hours) by 

bath method. It was results that all Spotted Babylon in three crude extracts had been 

nervous and wriggle after bathed. The crude extract of andrographis showed the highest 

toxicity (LCso 96 hr = 385.25 mg/U, follow by galangal extract (LCso 96 hr = 809.39 mg/U 

and guava leaves extract showed the lowest toxiCity (LCso 96 hr = 3,017.11 mg/U. The 

fourth part was to evaluate the antimicrobial activity of crude extract by distilled water 

boiled from three Thai herbs. All Spotted Babylon bathed in six different concentrations 

of each crude extract and reared along 14 day. The results showed the effective 

concentrations of andrographis, galangal and guava leaves extracts were 18.75, 18.75 and 

37.50 mg/L, respectively. However, Spotted Babylon bathed in three crude extracts were 

no significant difference (P>0.05) in survival rate in positive control group. These results 

indicate that the guava leaves extract had highly antimicrobial activity against 

V a19in0 lyticus, which is applicable as antibacterial agent used in aquaculture farm . 

Keywords: crude extract, Thai herb, Spotted Babylon, vibriosis, V alginolyticus 

http:3,017.11
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Vl'W1 

(9). f1f1!61lJ'U1i bb61 ~611~BBf1n'Vli~l'Wb~eJ bb 'Uf)V1 b~tJ~B'I~~61lJ'LAW~~'1 bTl ~iJ~
, U I , 

~- ~r1nl~bbtJf1~iJ~b~eJ V a {gin 0 {yticus -;Uln'VlBtJ'Vlll't.l'lhtJ l~tJ'Vl~61eJ'U'Vll'1~lbf)iJ 
~ltJ~~'Vl(il61B'U?11b~-;U~oJ API ~o E, ~ 

bTl, tJ~lJlf1!f)lllJ~'W~i bf)~1~Vl1 'W61lJ'W1'W~1'Vl mN~'1 bTl ~iJ~, 
~. ~1 MIC/MBC ~B'I611~61n~VltJl'U-;Uln61lJ'W1'W~1'VltJ~'1 bTl ~iJ~ ~61n~~ltJ~TVhr1~r1ltJ, 

bb61~i5Vl bb(9) n~l'1 n'W 

ct. rh LC<fo cib hr -;Ulnf)11lJb~lJ~'W~B'Ibb~r1~611~61n~61J-J'Wl~~~vh1vrvmtJVlll'W(9)ltJ 
f1~'1'Vl~'1 (ctoboJeJ~b~'W(9)) JlltJ1'W cib ~lllJ'I 

b. el(9)~lnl~~B~~i(9)~eJ'I"v'leJtJ"v'lll'W~'Vl~r1B'I b~tJ'I~l tJi5nl~bb~1'W?!l~61n~"v'ltJl'U-;Uln?!lJ'W1'W~, 
1VltJ~'1 bTl ~iJ~ 1'W~(ilnl~'Vl~r1B'I~bb(9)n~l'1n'W (9)61B~~~tJ~bdr1lnl~'Vl~r1B'I (9)~ 1'W, 

b')) , ~r1nl~(9)~1-;Ul~~ruJll'WJ11'W'Wl~1:Wb~B~~1'111'W~~tJ~bdr1lnl~'Vl~r1B'Ib~tJ'I (9)~ 1'W 
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d 21 

.fll'W'Vl VI'Wl 

(9'), VleJtJVll1'W~:WenfnJ'Lhn (proboscis) 'Ul:Wl,l,~'l 
U I 

~. ~'W~eJtlnlJtJeJ:W~l,l,nJ:W (Gram's stain) l,.weJ~nlJ&1~~~eJ'lt:-JU'l bSZJG1~ 
'IJ 

bbG1 ~~n~ru~JLJ~l\l~eJ'l l, ~eJ l,b'U flYl b~ tJ 
'IJ 

bn. ~n"clru~~eJ\l~:W'W1~J~~~v('Wl,l,G1~'Lh1LJeJ'UUVl\l, 
cs:. r-J'l~:w'W1'V'JJ1V1tJ"r'l bn ~u~ ~~l'WnlJeJ'Ubl,Vl'lI,I,G1~'U~G1~I,BtJ~, 
cf. l,fl~eJ'l Rotary evaporator 1~~lVl~'UJ~1,VltJ\9l1VhG1~G11tJeJeJn 
b . VleJ tJVlll'W:WeJlnlJth tJLJln'Ul:W bb(9)'l~L1l:Wll,btJm~eJ bl,'UflYl b~tJ 
~ ~~V1~~eJ'U API ~oE V1(9)~eJ'U~ru~:woJ~V11'l~1I,fl:W~1\lI~eJ'lb~eJl'U~leJ 
~ . ~JG1nlJtJeJ:W~~~l,l,nJ:W~eJ'l V olginolyticus ~'l~~~bb~'l :w~LJ~l 'wieJ'W~'Wlf1'l 

ri V olginolyticus t:-J~~beJ'W1SZJiJeJeJn~b~~1t9l l,~eJvhnlJV1(9)~eJ'U~~~(9)~~.h'lb~:W 
(9)0, V olginolyticuslfI1G1cd:W~bVl~eJ'l'U'WeJ1VllJl,itJ'lb~eJ TCSS agar :w~n"clru~nG1:W ~eJ'Ub~tJ'U 
(9)(9). vhnlJb~eJ~l'lb~eJ V olginolyticus bb'U'U (9)0 bvh l'WVl61eJ~Vl~G1eJ'l 
(9)~. b'V'Jl~b~eJ61\l1'WeJ1V11JbitJ'lb~eJ TSA+(9).et% NaCl t9l1tJ15 Spread plate technique 

(9)bn. bb~~'llflJ:Wl1~bbnJ:W~eJ'l~lJ Quercetin 1'W1'U~~'lt:-J'l ~lnnlJlbflJl~~(9)ltJbfl~eJ'l GC -MS 

(9)CS:. VllAl MIC 1'Wfll(9)VI~:W ~b VI~:W (rib-well plate) 1(9)tJ~~lnfll1:w~'W1~~dl~~'Wl'WVl~:W 
(9)cf. VllAl MSC ~ltJ15 Spread plate technique b~eJU'U\1l'Wl'W1f11G1~ 
(9)b. V1~G1eJ\lbVl~tJ1L1l1Vldl~1Jfll'U~1eJ~~ (vibriosis) 1'WVleJtJVll1'W 

~'l~~ bn~eJl nlJLJl n'Ul:W bb~'l 
(9)b'1i. nJlyhb~(9)'l bb 'Wl1LJ:wnlJ~ltJ~eJ'lVleJtJVlll'WV1~G1eJ'l1'Wbb~G1 ~flll:W b~:W~'W~eJ'l~lJ~n~VltJl'U 

YJ1Vl~G11tJ1~J~vh1VfVleJtJVll1'W~ltJ etobLJeJ~b~'W~ JlltJ 1 'W rib ~11:W\l 
(9)~ , nJ1V'J bb~~\l bb 'Wl1LJ:wnlJ~l tJ~eJ'lVleJtJVll1'WVl~G1eJ'l1'Wbb~G1~flll:W b~:W~'W~eJ'l~lJ~n(9)VltJl'U 

~l~vh1VlVleJtJVll1'W~ltJ etobLJeJ~b~'W~ Jllc.ll'W rib ~11:w'l 
(9)ri. nJlvJ bb~(9)'lbb 'Wl1LJ:wnlJ~ltJ~eJ'lVleJtJVll1'WVl(9)G1eJ\l1'WU~61 ~flll:W b~:W~'W~eJ\l~lJ~n(9)VltJl'U 

1'U~~'l~vh1VlVleJtJVll1'W~ltJ etobLJeJ~b~'W~ JlltJ1'W ~b ~11:w'l 
~o . e)~JlnlJJeJ~~l~~eJ'lVleJ tJVlll'W~Vl~G1eJ'l bitJ'l~l tJ15nlJbb6(n'W~lJ~ n~VltJl'U'vh'Vl~G1l tJ1~J 

Vl~'l~ln1~-r'Ub~eJ V olginolyticus bbG1~Vl~G1eJ'lbitJ'lb~'WblG1l (9)CS: l'W 

~(9). e)~Jl nlJJeJ(9)~l ~~eJ'lVleJ tJVlll'W~V1(9)r1 eJ'l b~tJ'lt9l1 tJ15n lJbb ~b'W?llJ~ n (9) VI tJ l'U~l 
Vl~'1~ln1t9l{'Ub~eJ V olginolyticus bbG1~Vl(9)G1eJ'lbitJ\lb'LJ'WblG1l (9)CS: 1'W 

~~ . e)~JlnlJJeJ~~l~~eJ'lVleJ tJVlll'W~Vl~r1eJ'l b~tJ'l(9)l tJ15nlJbb"IJb'W~lJ?I n~VltJl'U1'U~~\l 
VI~\l~ln1t9l-r'Ub~eJ V olginolyticus bbG1~Vl~G1eJ\lbitJ'l bU'WblG1l (9)CS: l'W 

http:TSA+(9).et


o 
'U'VltJ1 

Vle:JtJVll1'UdJ'UVle:JtJ'Vl~b(;le.Jlb~tJl~e:J~1'U?I~(;I Babylonia dJ'W~{?rhl1~ijfJru~1'Vll-:JI,Pl~'lj~f)~"liU~ 
1Vl~Bfl"liU~VI~'!~nl~-:J bu'W~cWtJ~'U~lJl01 n'Ue:Jeh\ll,b~~VI(;IltJ 1,1,(;1 ~ijtJ~:w lrufll1~ ~e:J'! fll~ I, ~:W~J1 fl~'U 1(?1 tJne:J 

111,tJ'U~{?)lJl~ij~(;I~l~e:J'U~l'!?I'! I,b(;l~ij~?I~l~~ 1(?1 tJ~(;It:-J~(P16lJe:J'!Vle:JtJVl11'U~ I, ~1?!(P1(;11(?11(;1 fl bb~ 1,~:wtY'U~ ~ 
~ ~ ~ 

:Wl~l f)f)1~~'U~1 flD~~:W~l~ I, fl'EJ'U ~'!VI:W(?1 1,~e:J 0111:W~e:J'! f)l~Vle:J tJVll1'U 1 'W(P1(;11(?11(;1 fl I, ~:W:Wlfl;ff'U~'Uvh1VI 

Vle:JtJVll1'U1'UD~~:W~l~ijtJ~:Wlru(;l(?1(;1\l VI'Lh tJ'!1'U6lJe:J'!1Y1tJ~\lJll01~~bb(;l~be:Jfl~'W~l\lI~-:J1~~'U~1 bb(;l~~f)l~ 
of{OOJ 'U 1 '11 'U i ~tJ ;ff'U e:J ~ 1 \l ~ eJ b~ e:J '11 'U fll ~ I, 'W 1 ~ I, ~ tJ '1 VI eJ tJ Vll1 'U ~\l b~ '1 e:J 'U,-rfl ~ bb (;I ~ b~ '1 'W 1 ru ~ ~ 1 ~ tJ ~ 
l(P1r1tJ~~?I'!Ab~eJ I, ~~t:-J (;I~ ~ (?)1VI:Wl fl~'U bb(;l ~iJf)l~of{~'Ulfll~ b~~ru b~'U1(P11VI~;ff'U b~e:J1VI bVl tJ,!VlJe:J~'EJfl11:W, v 

~B\lf)l'J u~~u'Ud'J~'U'Uf)1~bVIJ1~ b~tJ\lVle:JtJVl11'U~U~ Babylonia areolato b~'!'Vnru~tJ1'UtJ'J~ b'VlPl1 'VltJ 

1~~f)1'Jof{OOJ'Ul bb(;l ~~tJ "J~~'Vl5JllV1J~~'U bl,~ b~eJ b~tJ\lVle:J tJVl11'U1tJ1~"J~tJ~Vl~-:J1'W~~'U'Ufll~bVlJl~ b~tJ\l b~'! 
'W lru~~~'!~iJ(P1 "Jl f)l~tJ~ e:J tJfle:J'U~l'!VI'Wl bb ti'W bb(;l~1Vle:J1V11"J?I (?1 btJ'UtJ ~~ ~1 eJ 1~v111VI bf)(?1 f) 1"J?I ~ ?I:W6lJe:J\l 

B'U'Vl1~?ll"J~1 fl bPl'lje:J1Vl1"J~ bVI~ eJ bb(;l~~(;I~~'U ~1 tJe:Je:J n:w 16lJe:J'!VleJ tJ Vll1'U I, ~:W:Wl fl~'W1'U"J~'U 'U b~tJ'! ~'Ue:Jl ~ 
~ 

?!'!t:-Jfl1VI~tJ~:Wl ru6lJe:J'! b~e:J bb'U 01y] 1,1tJ b~:W:Wl f)~'UBfl~\l f)1"J b~tJ\lVleJ tJVl11'U1tJ~~ tJ~VI~'!'Vl"Jl tJ~eJ'!~'Ut1e:J~ 
b~tJ'!~~ bf)~01"Jl'U~~l I,I,~ n11-:J'EJeJ fl:W1fl~'W ~,!e:Jl~ b U'W?ll b Vl{?)~?ll:Wl~tl bVl~tJl'Lh1VI bf)~1~011'UVle:JtJV!11'W, 
~11:W:Wl1~ 6/1\lb~e:Jbb'U01y]b1tJ~v111v!\f)(?11 ~011'U~(P11Jlfl~:W bivalve I,b(;1~ gastropod 1~tY'U ?!1'U1VlqJ~B 
Vibrio spp. 6/1-:JdJ'W?llbVl~6lJe:J\lf)1~l,n(?11~01i'U~leJ~?I (vibriosis) 1'UVlBtJVl11'U1~ l(?1tJ~~ bf)(?1'EJlnl"JtJ1f)Vl~B 
vJeJ\ll'! (proboscis) 'U1:W I,b(?1'! 1~?ll:Wl"JtlVl~tJlflfl~'U b~11tJ1'U~1~11~b~'UtJ n~ 'Ue:J'UVl'!ltJ n~l:W b~BbVl1 

1~Vl(?1b~11tJ1'WI, tJ~e:Jn bl,(;I~1~~-:J~1(;1\l1 tJ1 'U~'U'Vl~1 tJ bb(;l~~'U11VleJtJVl11'U~~(P11 tJJlle.l1'W kJ~ ~11~\l b~B I,fl(?1 

Blf)l~~~b~e:Ji'U~leJ 6/1'!fi~~ I, U'U?ll bVl(P11, VliJ(P1~lfll~~B(?1(;1~(;I,! bb(;l~~'Ub'Ll~eJ'!fll1i~ltJ1'Uf)l'J~f)'ljl b~:W:W1n 
~'U ~'!Bl~?!'! t:-J (;11 VlVle:J tJVll1'Wij~'WYI'U?I\l;ff'U bl,(;I ~ t:-J(;I ~~ (P1~1(;1'1 ~1 f) f) 1 "J A'U 0111 "J1 tJ\ll'U f)l"Ji ~tJ~ b~ tJ 1~e:J,!, ~ 

n'Unl"JuB-:Jn'Ul,l,fl~-rf)'ljl1~fl~bfl(?1~lfll,~e:Jl,b'Ufly] 1,1tJ1'UVle:JtJVl11'UtY'U VIJ'U111'Uu~~u'Uij f)l~~f)'ljln'U1~~J1fl, 
Ufl bb~tJqjVlrl b~e:J\ll~fll,b(;l~fll~{je:J\ln'U~fl'ljltY'Ufiijfll1:w?hf1qj1~tJeJ tJ1tJ fl11f)1~~ fl'ljl~l'U~'U"1 I, VIJ~l~f)l"J 
bfl~1~fl1'U61{?)lJl~~?! \l~(;I1VfijiJ{?)"Jlfll~~e:J(?1 bb(;l~t:-J(;It:-J~(P1~l(;1,! bb(;l~cJ,! b'U'UbVI(P11, Vlbfl'lj(P1"Jfl~~e:J-:J,x'W:Wl~-:JtJl 
tJ 5~1 'U ~ 1,6(;1 ~ ?ll~ b01ij ~ij6lJl tJ (?) l&JVleJ\l (P1(;11 ~ n'U&Jl f) ~-:J;ff'U bb(;l ~1~ ~ fliB ~ \l e:J 1 ~ n B 1 VI bn ~ t:-J (;I fl ~ ~'Vl'U ~B 

~\lbb1(?1~eJ:W I,b(;l~~'U~lJl011~ l~tJijfll~(P1 'J1~'W'U';hij fll"J{?) flAl\l6lJe:J,! tJltJ5~l'W~1 'U~{?)lJl~~~L11&Jl'U~lJl fl 

1,1, fl ~ ?! 'I B B fl 6/1 '1 n e:J 11 I, ~ 'U U~VI 11VI ~1 'W fl 1 ~A161(P11 J 1 'J ~Vl11 \l tJ ~ ~ b'Vl Pl 'U eJ fl ~ 1 f) d cJ\l ~ fll 'J (?) 'J 1 ~ 'W 'U fl 1 'J 

(P1flAl\l6lJe:J\l tJltJ5~1'U~1'U~,! I,b1 (?1~e:J&J'U~ b 1 ru~l\l b~ tJ\l iJ'U ne:J1Vlbfl(?1t:-J(;I fl'J~'Vl'U~e:J'J~LJ'UiJb1 Plul(?1tJ l,uVIJ1~ 
~~'U'Vl1tJ1'U~\l 1,b1(?1~eJlJLr'U"1 bb(;l~~?llf1~cJ\l btJ'Wer'U(P1"JltJ~e:J:W~'ljchb(;l~~(P11~'U1 Bn~ltJ 

~-:JtY'Wflru~~i~tJ~\lij bb 'Ulf)11&JA~~~~1i?ll'J?ln(?1~1~~lfl?l:W'U1'W"J1'Vl tJ'Ul\l~cW(?1~ijfll"J~fl"efl 61,~1
~ , 

11ij~'VlE1'Ufll'J~l'Ub~e:Jbb 'U flY] b1tJ (antibacterial) I, ~1:WltJ'J~~fl(P11m'Ufll~t1 eJ\l n'Wbb(;l~cJ'U ~\lfll'Jbf)(?11"Jfl 

1'U~1 eJ68?1 (vibrios is) 1'UVle:J tJVl11'W 6~ eJ'Vl (?1 bl, 'Vl'U fll "J1itJltJD~l'U~ bbfl ~?ll'J b01ij ~1\l"1 (;I (?1 f)1'JL11 b~1 tJl bb(;l ~ 
?ll"Jbflij~lfl~l\ltJ~~ I, 'VlPl (;I(?1t:-J(;I fl'J~Y1'U~ij~B~\l bl, 1(?1~e:J&J (;I~UruVllf)1'J~eJtJl~e:Jl~~~'Vll0111:W'J'Ubb 'J\l:Wl fl v , 

~'UbtJ'U~l~'U bb(;l~(;I(?1tJqjVllfll"J(9) flr11\l61Je:J\ltJltJl1~1'U~1'U~l~{?)l~nl~\lbU'UU~Vll'Vll\l fll~Al1'Uu~~u'U 
~-:JtY'U fll"JbbnUf1JVllb~eJ'!l 'Jfl6lJe:J'!Vle:JtJVll1'U1~ tJ1~v111Vlbf)~t:-J(;I fl~~'Vl'U(P11:W:Wl1 'UJll tJVI~'!t1'U ~'!~1 bU'U~e:J,! 
,x'U~J1v11 bfl'lj(P1'JB'U'Vl1~ 1(?1 tJ1 i?ll~?1 n(?1~lflD"J'J:W~l~ b~'U ?ll"J?ln(?1~lfl~~?I&J'U1VIJ~1'VltJ:Wlth~ tJfl~lm'U, , 
1'1 fll"Jb VlJl~ b~tJ,!~(P11Jl 1(?1 tJ-:Jl'U1 ~tJd~~L11fll1:W~bb(;l~ b'VlflUfl'Vll'!~l'W~(;I~lhi'VltJl bb(;l~ I,Jl~~i'VltJlb~l:Wl 

~ , 
~1 (.11'Ufl1"Jf1fl'ljl b ~B1VlVle:J tJVl11'UijiJ(9)'Jl'JeJ(?1?1\l~'Ubb(;1~b tJ'Ut:-J(;I1 VlihJ~:W1rut:-J(;It:-J~(P1~eJ~'Ub~:W~'U~1 tJ 1~ tJ 

~ , 

http:tJJlle.l1


• '# 

~B:W(,l 'OJ 1 flfI1dPlfl~11~tJ~1~.n'OJ~?l1:Wl'Hn<h1 tJ1 ~btJ'W~B:W(,l~'Wf01'W1 'W n1dPl n~11 ~tJ~ eJtJeJ~ b~eJVl1 
'U 'U ... 

bb'W 1 Vl1 ~ Vl1 eJ 15n1 d t1 eJ ~ n'W bb (,l ~ tJ u ~~ b~eJ bb Ufl Vl b~ tJ ~ vl11 Vl b n ~1 d fl1 'W VI eJ tJ VI 1 1 'W1 ~eJ ~ 1 ~ f:l fI JleJ ~ bb (,l ~ 
'U 

bVI:W1~~:W1~ 'WeJ'Wlfl(?l bbGl~b~eJbtJ'Wnld~~ b?1~1Jflldvllbfl~(?ldeJ~l~~~EJ'WbbGl~bu'WD(?ldnU~~bbl~~B:W 

- b~e:JVl~~BUlJJ~~Vl5.nl'W"(JB~?lld~n~VltJ1U'OJlf1~:w'Wl~dlVltJ~~ bYl ~'W~ l~bbn 1u~~~ ~lbbGl~VIll, 
Vl~(,lltJl'OJd1'Wn1dtJU ~~ bbGl~nl~~b~eJbbUflVlb~tJ~vl11Vfdl~1dfliu~lB~~ (vibriosis) 1'WVlBtJVl11'W 

1'WVleJ~tJLJU~fl1d 

- b~e:JVlld~~Ufll1d.-1 b~1J~'W~bVI:Wl~~:W"(JeJ~~ld~n~VltJ1U'OJ1fl?l:W'W1'Wd1VltJ~~ bYl ~'W~1 'Wfl1dtJU ~~ bbGl~, 
n1~~b~eJbbUflVlb~tJ~nB1Vfbn~1dfl1u~1e:J~?1 (vibriosis) 1'WVle:JtJVlll'W 

- b~e:J'Vl~?le:JUVl1fll11J btJ'W~~"(JeJ~?l1d?ln~'\Jj tJ1U'OJlf1~1J'W1~d1Vl tJ~~ bYl "If'W~, 
- b~e:JPlfl~ltJd~~Vl5.n 1'V'l"(JeJ~~ld?ln~VltJ1U'OJ1f1~1J'W1'Wd1'VltJ~~ bYl ~'W~ 1 'Wflld tJU ~'l bbGl~ n1 ~~ b~e:J, 


bb UflVlb~tJ~neJ1l~\n~1dfllu~1eJ~~ (vibriosis) 1'WVlBtJVll1'W1~tJ15nldbb~ 


1'OJd1'Wfl1dtJUe'lb~BbbUflVlb~tJ V a {gin 0 {yticus ~nB1Vrbfl~1 dfl1 'WVleJtJVlll'W 'OJ~vl1nldPlfl~1~'l bb~1u 

d~~UVIB~ tJ LJ u~ fI 1 d 1 tJ 'OJ 'W (i ~ n1 d tJ d ~ ~ n ~1~~1 'W1 ~ 'OJ ~ ~1'W n1 d b'W 1 ~ b~tJ ~ Vl eJ tJ VI 1 1'W b~ ~ ~1 ru ~ ~ 1~ tJ 'OJ ~ 
vllf11dPlfl~lV11~'W~ d~~Ufll11Jb~1J~'WbbGl~flll:WbtJ'W~~"(JeJ'l~ld~n~VltJlu~:w'W1'V'ld1'VltJ~ bVI:Wl~~:W1 'Wflld , 

cJUt~b~BbbUflVlb~tJ V o{ginolyticus ~nB1Vlbn~1dfl1'WVlBtJVlll'W 1~tJflldPlm~1'OJ~tJd~flBU~ltJ 

- Vl1A1fll 11J b~:W~'W~l?1~"(JeJ'l?lld61n~VI tJ1U 'OJ 1 fl?l:W'W1'Wd1'Vl tJ~~ bYl ~iJ~1'WflldcJU~~ b~B bb UflVl b~tJ, , 
V o{gino{yticus ~vl11Vlbn~1 dfl1 'WVlBtJVlll'Wl~ (Minimum Inhibitory Concentration: MIC) 

- Vl1Alflll:W b ~1J~'W~161~"(JB~?lld?ln~VltJlu'OJ1n611J'W1~d1Vl tJ~~ bYl ~'W~1'Wflldn1~~ b~B bb Uflvh~tJ, , 
V o{gino{yticus ~vll1Vlbn~1 dfl1 'WVlBtJVll1'W1~ (Minimum Bactericidal Concentration: 

MBC) 

- Vlld~~Ufll11J b~1J~'W~btJ'W~1j"(JB~?lld?ln~VltJ1u'OJln?l1J'W1'V'l'J1VltJ~'l bTl ~iJ~~vll1VlVlBtJVlll'W(?lltJ, 
~o btJB1b~'W~ .flltJ1'W ~cs: ~ll1J~ (LC1to at kJ~ hr) 

- Pln~ler(?ldlfl1dde:J~"(JeJ~VleJtJVlll'W~~~b~e:JbbUflVlb~tJ V a {gin 0 {yticus ~1~~unld~n~11~tJ15f11d 
bb~?lld~n~VltJ1U'OJln?l1J'Wl'Wdl'VltJ~'l bYl ~iJ~, 

'V1q~~ (;1:U~~~1'W bb61~fl1BtI bb 'Udfldl:Ufl~ezJB\llfl';i\lnl';i1~tl 

Pln~ltJd~~'Vl5.fll'W"(JB'l611d~n~'\JjtJ1U'OJln~1J'Wl 'Wd1 'VltJ~'l ~cQ~~ihJd~~Vl5.fl1'W1 'WflldtJUt'lbTl, 
bbGl ~ n1~~ b~B bb UflVl b~ tJ~vll1VI bn ~1 d fl1u~1B~~1'W~(?ll Jl b~B btJ'W nl dPl fI~lt1B'l n'W bbGl ~ -rfl~11dfl 

1u~1B~?l1 'WVlB tJVll1'W 1~ tJ'OJ~vll n1dPlfl~11VlVldlU(i'ld~~Ufl111J b~1J~'W bbGl~flll:WbtJ'W~~"(JB'l?lld?ln~ 

VltJ1U'OJ1n~1J'W1~d1VI tJ~ bVl1J1~~1J b~B1VI?l1:W1df:lL111JltJd~tJ fl (#i1 m~'OJ~'l1'Wd~uu'l"Jl11J b'Wl~ b~tJ'lViB tJ, , 



Vl11'Wb~~'Vnru~8 bb~ ~ b~8 b~'W f)l';i'lll~ bb 'IIl'W f)1';i1i en~l'W~ ~~~~~~ ~ n';i~'IIl'U bb61~eJ'W(9l'ntJ~ 8JJ'U~~ bb~ ~ 
~ ~ 

~~ bb 1 ~~8JJ Bf)~~tl~ b~'U nl';i~'l b?l~JJf)1';ivl1 bn~(?1';i bb 'U'UB'W'IIl~ ~ bb~ ~ b U'Un1'J'U ~Vll'J~~ nl';i1itJ'J~ltJ~'l1 
'IIl-rY'l en f)'J5'J'JJJ~1~ bb[1~~ ~ bb 1~~8lJ11?18~1'1~~~'Wbb~ ~ b~'UD(?1 'J~8~\l bb 1 ~~8lJB n 1?11 tJ 1~ tJ~ ~tilfl11JJ~bb61 ~ 

\J 

b'lllfliJfl~l\l1 lJl1~'Unl'J~n~11~tJ b~8bu'U b ~JJeJ(?1 ';il fl1'J'J8~ bb~ ~ b u'U nl'J?l~l'ldJ~fh b~JJ1'Wnl'J~~ (?1 

Vl8tJVl8 tJVl11'W1'IIltJ1Vi1 tJ~nl'Jbb~'l~'W'J~~'U1[1 n bb61 ~~'1~1(?1'Wb8'l11?1
'IJ 

n1';i~ fl~11~tJ fl~~d?llJJ1'Jfltil1 tJ1ml?1~'l1'U~l'Ul~l fll'J bb~ ~1 'U';i~'U'U fll'Jb~tJ'lVl8tJVl11'W~~1'W 

'JtJbb'U'U~J8'l small scale bb61~ commercial scale ~\l~~?llJJ1'Jfl~~eJ(?1'Jlnl'J(?11tJbb[1~b~JJt:-J61~~(?1~ln
'IJ 

eJ(?1';i1f)1'J'J8~~8\lVl8tJVl11'U~ b'\~lJ~'U1~ ;\ll~tJtJ fl~bb~1V11nVl8 tJVl11'U bn~nl'J~~1'Jfll'U~18;?ln~~Ae)tJ I 
(?11tJ b~JJ~'U ;\l~~n81Vi'bn~fl11JJ?lrub~tJ~8';i1tJ1~6IJ8'lbn~(?1'Jn'J~b~tJ'lVl8tJVl11'Ub~'W8~1'l~\l 

\J v 'IJ 

d d 21 

nl'J'VI'U'IIl 'J'W1 'J'Jrun iilJ/611 'J61'W b'VIfl'lll bn tJ16lJ eJ \l 

i/ , 

fl11JJ~bU8\l\9l'W bf1 tJ1 n'U VI 8 tJVl11'W 
'IJ 

Vl8 tJVl11'W VI~8~8 J) 1~11 'Ill tJ ~'W I b~'U Vl8 tJ ~ n bb flVl~8V18 tJ b'IIl'W ';i?l iJ~B?ll JJqril Spotted 
d "" .. I . Q "" OJ ;;:

Babylon bb61~~B1'11ltJlf1l1?l(?1';i11 Babyloma areolata Link, (9)~ob'1l VlBtJVl11'UJJBlin'JJJ151'W ~\l'W 

Phylum Mollusca 


Class Gastropod 


Order Neogastropod 


Family Buccinidae 


Genus Babylonia 


Species areolata 


Vl8tJVl11'Wb~'WVl8 tJ'IIl~ b[1~·h b~ tJ1';itJ1~ iJ btJ~BflA8'W~1\lVl'Wl ~1 b~tJ'Ubb~~iJ bb\9lJJ~Jl(?1161 b~lJb~'W 
'IJ v , 

c!lQ V c!I c!I OOJQOJ QOJQ "'" I 

';i~tJ~ I 'U'W'V'J'U?l6IJ11 ?lJJVI'J8 b VI [1 B'l [11(?11:W61n~ru~'V'J8'lfl~JJ 'IIlVl1JJ b'IIl'U(?11 bfl~ (9) ~ bb~~(?11 (9) ~ JJ'IIl8 

(siphon) bb~~iJ bVJ161J'U1~1Vlt1Jbi~lV1-r'U bfl~8'U~ Vl8 tJVl11'WiJfll'~n'WB1V11';ibbD'l88 nb~'U tv bb 'U'U(?11:W~1'l 
~1\?1 A8 ~nVl8tJVl11'WltJe)8'W~nl'J(?)1'~'l~1(?1 bb 'U'Ubb'W~'ln(?18'Wbb~~n'W81V11'J~1tJfll'Jfl'J8'l (filter feeder) 

'IJ 

~1~-r'UVl8 tJVl11'W';i~tJ~~'l~'Ubb[1~{9)'1 b~JJltJ~~ b~'Uir(?11~n'Wbd8bU'W81V11'J (carnivorous feeder) bb61~iJ 
~~~n';i';i:wn1'Jn'U81V1l'Hb'U'Ufl~JJn8'W b~8\l~lfliJvleJ'l1'ltJl1~~11~b~tJfl';h proboscis 1l~1tJ1'Wnl';in'W 

eJ1Vll 'J 1~ tJVl8 tJ Vl11'WiJ ~ eJ lJJl [11 tJ ~1V1-r'U ?l~l'lJ1 ~ eJ tJ bb~ ~~ \l8 8 flJJ 1 'Ill 1'1 vl eJd b~8~1 tJ ~ 8 tJeJ 1 Vll ';i 

J)ltJ'WeJfl bbil1~'l~~ b~1~~1'l nltJ ~1 tJ bVI\?1d Vl8 tJVl11'W~'l1~iJDruVll1 'Ufll'Jn'W81V11'Jbb'U'UflrlJJneJ'Wb~'Jl~ 
'IJ 'IJ ~ v , 

VleJtJ~eJ~~1'WVI~'l?llJJ1'Jfl~~'l1\l~l'W{9)'1~'U I bil1tJn'UeJ1V11'J1~ l~tJtJ fl~bb~1 b~BVlBtJVl11'Wn'WB1~1'J~JJ 
bb~TOJ~ bfl~8'W~eJ8n~1 fl bVI~8bb~~~'l1?11eJ tJ1(9)~'W'IIl'Jl tJVI'WYl VleJ tJVl11'W~~ bu'Wir\?11~iJ b'Wfll bbtJ fl (dioecious)

'IJ 

bb61 ~1~?llJJ1'Jfl-oJ1 bb 'W n b 'V'J fll1~~1 n iKfl~ru~ btJ ~ 8 nJ) 1 tJ 'W B n nl'J~'U~'W ~6IJ 8\lVleJ tJVll 1'W bU'U bb 'U'UtJ lJ?f'W 5 
J) 1 tJ1'W (i nterna l fertilization) VleJ tJVll1'W~'W'U1'WtJ'J~ b'Vl f'l1'11l tJ ~1'W1VI ru~ ~iJ fll 'J bb 'W~n ';i~ ~1 tJ8 cJvf'l1tJ 

v 'IJ 

'U ~ b 1 ru ~1 tJ ~ '1 e) 111 'Ill tJ bb 61 ~ 'Ill ~ b~ ~ 'l eJ'W ~1 JJ'W ~'l Vll~ ~ 'W 'U JJ 1 n 1 ~ bb n 'J ~ tJ B'1 ~'W 'Ill 'U, ~ (?1 ';i 1 (71 fl ';i ~ ~ 



eJ 1 P1EJ eJ ~ 'U ~ b 1 ru 6lJ 1 tJ ~ \l Vl ~ b~ ~ i1 ~ 'W Vl ~ b~ b U 'W Vl ';i 1 EJ bb ~ ~ Vl ';i 1 tJ U 'W 1 fl ~ 'W ~ ';i ~ i1'U flll :w ~ fl U ';i ~ :w 1 ru 
\J 

cr-kJo b:W(?1';i (ij~'Wl~ ~EJLi'Wli?lVlt bb~~f1T\~l flfl~ru~~'W5, k>crcs:::cr)
q q g I , 

VleJtJVlll'WbU'W~ijtJ:W~eJ\l~'U~lf1 fl:lJlflbb~~1~-r'Uflll:wijEJ:W bb ~~Vl~l EJ~\l (?)~l~1'Wbb~~(?)l\lU';i~bVl(l11
\J 

eJ1Vi 1~Vl'r'W rieJ\lfl\l &tJ'W bb~~i1';ilfllbQ~tJ~?I\lii\l kJOO-bnOO 'U1Vl(?)eJnl~fl-r:w 1'Wu';i~bVl(l111VlEJVleJtJVlll'W
v , \J 

~'U~lJlfl bneJ'U~\lVl:lJ~ bU'WVleJ EJ~~'U:Wl~l flLi';i';i:W6lJl ~ b~eJ\l~l fl bU'WVleJ EJ~i1:w~ ~l~eJ'W~l\l?f\lVll\l b(l11T\~~n'OJ
\J \J ~ 

~\lvh1~i1e)(?)';ilfll';i~'U b~:W:Wlfl~'W bb~~61\l~~1 ~U';i~6lJlfl';iVleJ EJVlll'Wl'W5';i';i:lJ6lJl~i1U~:Wlru~~~\l fll';i 

b'Wl~ b~EJ\lVleJ tJVlll'W~\leXeJ\I b~1:lJli1'UVl'U1Vll 'W fll';ib~:W~~ ~ ~(?)Vl ~ bb Vl'Wt:-J~ ~~ (?) 'i\)lflLi';i';i:W6ljl~~~ ~~eJ tJ~\l1U 

VloJl EJ\I l'U(?) 1\1 i1'UJllfl-r~~\l1J1vhfll';i~ fl~lb~eJVlli5fll';ib~l~b~EJ\l~(?)lJl6lJij~d'i\)'W1~t:-J~ bu'W~oJl~Ell'i\)1'W 

';i~i1'UVl~\l bb(?)U';il fl!)11bn~(?)';in';i~U';i~fleJ'UeJl~~nl';ib~l~ b~EJ\lVleJ tJVlll'WntJ\lfl\li1\ll'Ul'W~eJEJ ~\ld eJl'OJ 

bu'W b'V'I ';il~ nl ';i~l EJVleJ ~ b Vlfll 'Wl~ ~ nl';i b ~l ~ b~tJ\lVleJ tJ Vlll'W bbr1 bn~(?) ';i n ';i tJ\I Ii)1 b ij'W fll';i 1,Jvl'lii\l bb~~v!eJ tJ 
V!ll'WtJ\lU';i~?I'UUqJVll b~eJ\ll ';ifl~ tJ\l1,J?ll:Wl';ib1-rfl~11~ ((111~6lJ. ~'WVl~~ n';i:WU';i~:W\l, k>crcs:::~) 

1';ifl~~'u1 'WVleJEJVlll'U 

lrul bflEJ'W~SUl bb~~flru~ (k>crcs:::ci) fl~ll11 bb'UflYlb~tJ~vhl~~(?)lJl1'Wn~:W~eJ\I bivalve bb~~ , '. 
gastropod bn~1';ifl1J1L1'U 61TW1VlqJ~eJ Vibrio spp. b~eJ\l'OJlfl'W'U1m~EJvl'l1u1'U?lJll'Wbbl~~eJ:W~ bU'WJl 

(aquatic environment) 

'i\)lfl';iltJ\ll'W fll';i~n~ll ';ifl bb~~'V'Il';il~(?)~eJ\lVleJ EJVlll'W';i~ EJ ~(?)l\li ';il:lJii\l?ll b Vl~~eJ\I fll';ibn~1';if] 

bb~~i6fll';iUeJ\!n'W-rn~1 lfl';i\lnl';i(?)eJb~eJ\ltJ~ k> ~eJ\llrul bflEJ~~SUl bb~~flru~ (k>crcs:::ci) 'V'I'Ul1 b~eJ, 
bb'Uf]Ylb~EJ1'W?I~~ Vibrio ~\! cr species 1J1bbr1 Vibrio alginolyticus, V parahaem0 lyticus, 

V jluvialis, V vuln!ficus bb~~ V cholerea ?ll:Wl';ib1bVl~EJlI111~bn~1';ifll'U~leJ~?I (vibriosis) l'WVluEJ 

Vlll'W1~~\I cr species l~tJVleJEJVlll'W~bu'Wl';ifl'CJ~iJeJlfll';iUlfl (proboscis) 'Ul:Wbb~\l1,J?fl:lJl';ib1Vl~Ulfl 
fl~'Ub~11ulW,:h~l1J1b~'WUfl~ 'WeJ'UVl\llEJ n~l:WbdeJbVh1,JVl~ b~11ul'WbU~eJflbb~~1,J~\I~l~\l1ul'WVl';ilEJ ~\l 
'V'I'Ul1 V alginolyticus iJflll:lJ1'Wbb';i\l:Wln~~~~'i\)~ bVl~tJll111~bn~1';ifll'WVleJEJVlll'W1J1 bb1;1~'V'I'U11VleJ tJ 
Vlll'W'CJ~(?)l tJJlltJ 1 'W k>CS::: ~ll:w\! ~lVllfl1J1-r'U (b 'UflYlb~EJ b~11u1'WU~:lJlru CS:::.bnk>X(9)O b-(9) . cr~X<9)O~ cfu/ml 

l~tJU~:WlrueJeJfl~b'i\)'U~~~~lEJ1'UJl (DO) 1,Ji1t:-J~(?)ufll';ibVl~EJlI111,xdl~1';ifll'U~leJ~?f (vibriosis) 1'WVleJEJ 

Vlll'W ~\l.bb(?)n(?)l\l'OJlnl'UVluEJbtJl~eJ~'i\)~bn~nl';i~~b~eJ'i\)ln V parahaemolyticus1J1~~'WVllniJrh DO 

eJ~l'W~l\l lv.ocr-bn.crb'1l iJ~~n~:lJ/~(?)';i (Cheng et al., lvooCS:::) bb~~tJ\I'W'Ul1 VleJEJVlll'W~thEJbU'Wl';ifl
\J 

i'U~leJ~?ldi1f]ll:lJ1l(?)eJEJ1U5~l'U~ 1J1bbr1 Enrofloxacin, Norfloxacin, Ciprofloxacin, Tetracycline, 

Oxolinic acid, Chloramphenical bb~~ Oxytetracycline (lrul bflEJ~~SUl bb~~flru~, lvcrcr(9») 

1';ifl~~b~eJi'U~leJ~'U1J1~11~ nbb~~bu'WuruVll,hrlrueJ~l\!Vl~\l~eJ\lnl';ib~EJ\l~(?)lJl l~tJ bQ~l~1'W n\l v OJ , 

bn~'CJlnb~eJi'U~leJ (Vibrio sppJ b~'U V parahaemolyticus, V harveyi, V vuln!ficus bU'W~'W ~\lbU'W 
bb'U flYl b~EJ bbfl';i:W~'U ?il'W1VlqJiJ~U ~l\l bb 'U'U bb vi\! eXeJ\! nl';i bn~ eJ1 'W nl ';i b'i\) ~qJ b~ 'Ul(?) (><9)0 ppt = >(9)%) ~\l 

b~tJ nll II halophilic" b~eJd~'U1J1vl'l1u1'WJ1Vl~ b1;1 mJbb(?)l 'W ~\l~ bb ~\! bb ';i \In?fl:Wl';ib1~'U b~eJi'U~leJVl1;11 tJ 
?ltJ~?l1 'WVll\l b~'WeJ1Vll';i~eJ\I n\l1J1 bb~~ b~eJl'U~leJ.nbn~fll';i~eJ EJl~l'W'i\)~~~1J1~1 EJ:lJl fl, , 



~n~ru~eJ1n1'j" 'WUbi1eJ~lV1'U be1UU11~ 1,1, 'W'Ubrl1V61 I,n ~~1 n n1'j"~~ b~eJlu~1eJ I, ~eJlu~1 eJ'VI(;11 tJ 

61tJ~611,u'Ul,~eJ~~'U'Vl1v1'U'Vl1~ b~'UeJ1'V11'j"~eJ~ n~u n~ ~~rl1~';h n1'j"~ (?) b;ffeJ,J 1~~t-J1'U'Vl1~'Vl1~ b~'UeJl'V111 bu'W 
~ ~ 

~1'U1vmj b~eJdneJ11rl1~'Un~'V1n'j"~v~~~bl,~hJ~'Un~n~1~ b~lrrV eJl~'WU11rld1~ 'U1'j"~bvn~~n b~eJeJ1~ 
OJ ~ ~ ~ 

bU'W611 bVl~1(?) tJ~'j"~~eJ~1'j"rl'VI~eJbu'Ub~eJtnv1eJnl61 ~'l~eJ\leJlf1tJ~~hj'11th~'U b~'U nl'j"~(?)b~B11161 Vl~eJ 
~ 

rl11:Wbrl1tJ(?) I, ~eJlu~1BeJ1~vh1Vlbn(?)1'j"rl'Vl1'l b~'UB1Vl1'j" 1'j"rl~l:W'j"~UU (systemic infection) Vl~B1'j"rl 

U~bdrubU~eJnn'l ~~B1~ bl,61~'leJ1n1'j"~1'l61 n'U I, ~'U eJ~'j"ln1'j"~ltJ61'l nl'j"n'UeJl'V11'j"(;1(?)6'l\l i1~l,n~1~~lnn~ 
~ I 'U ~ 

1~~eJ~~1'j"~ bb6'l ~6'lB nrl'j"lu~l6'l'l en n1'j"bl,6'l~'j"B tJ1'j"rl'Vl1~~6'l'W tJ151'VlV1~Bl~1m'U nl'j"liJ~~tJ btB'l~'U 
~ ~ 

1~bbn ~1:w~:wY1 (hemolymph) 'VI~eJb~eJ(?)bb~~~1~1 bbUrlvh1tJl'U~111~11YJ'VI~Bbi1eJb~eJ~1~1 bbt-J'Uf)'j"lU 

bbUrlYibb1tJ (bacterial plaques) U'U~1~b~6'l ~~~h1'U~6'l1'Wbi1Bb~eJ (melanized hemocytic nodules) 

iJ bb UrlYi b~tJl?1'j"~ n(;11\11'U(?)6'l 1~ii''U1'U be1UU111?1 bb ~'U bf)~ tJ61~1 bb(;1~/Vl~eJ mela n ized tu bu les n1'j" b~B\I I,b?l'l
'U 

~eJ'l~1n\l (luminescence) nl'j"'WU11'116'lcQ~eJ\ll,buf)'vh)~v~iJ~b~Vd~'UU'Ue:l1Vl1'j"I,~EJ'lb~B Thiosulfate 
~ 

Citrate Bile Sucrose Agar (TCSS) (V1'U1~t1 fl1~1'j"'j"ru, ~<f<f(9)) 

?I:W'U1'W'j"l,tJ'UV1~'U'U1'U~1~1n~11 'j"f)1'Uf)'U:W1bl,~f)~~1 U'j"lru I,b6'l~1'UU~~U'U1~ n11611511ru61"lJ1'VlEJ 
~ ~ ~ 

n1~iJnl11ru1~f)1Vlbb'W'Vl~'\X'Un~u111l~U1~1EJ~U~ln61:w'U1~1n'U111n~'U 'Ue:ln~ln1~1n~111fll'Wfl'Ubb~1rJ'l 
~ 

iJnl1'Vl~6'lB'l1~6111'U1'W1U1'l~'W(?)U1'j"b'Vl1bb6'l~1n~lBln11"lJeJ~11fll'Ui1~i\Jl~1tJ 1(?)EJ I,Q'Wl~n1'j"1n~11 'j"fl1'U 
~ 

n~n(;11~1 ~1~~nl'j"fin~11leJtJ1~ bb'W~Vl6'llEJ ~~b'VI~ t:-J6'l1 'Un1'j"Ul6111'U1'W'j"1111m'Ui1~lJ1nAB 6111'U1~'j"bU'U 
~ ~ ~ ~ ~ 

~~~~B tJ bb~11'UU'j"~ b'Vl fl ~ t:-J6'l~1~ b~ v~tJeJV 'j"lf)l~eJ'U~l'l(1 n 611111 'j" (1U111 11~'Vl(?) 1,1, 'Vl'U tJl 1,1,t:-J 'Uu ~~u'U~iJ 
'U 'U ~ 

'j"lfll bb 'W\ll,b6'l~eJ1~~1 tJ bbnuru'VIl b~B\ln1'j"~eJEJ11~ Bnvr~tJ'l~'lt:-J6'llVl~~\~EJ~611111'j"(16'l(?)~'U'Vl'Unl'j"t:-J~1?11~Bn 
OJ 'U ~ 

'Vll'lVli1~(?)1EJ 

611'j"u1~nBu~1~ 61 ~1~~ln6111'U1 vntT'U ~eJl11,U'U?l1'j"~lnbb'VI~~5'j"'j"11~1~ rlf)i 111U(;1B (?)JlEJ?I~nl1
I ~ 'U 

tJ1u5~1'U~'VI~B611'j"I,f)iJ~1~ I (I1U11111m'U n1'j"rJU ~'l nl'j"l,~~t1J"lJB~~~'U'Vl1~~neJ1Vlbn(?)1'j"fl1'UVleJ tJVl11'W 

I,b~11~t:-J6'l~ n~~~1 EJ6'l ~u~111runl'j"1~611'j" bf)iJ6'l~1(?) ~~1'Uu~~u'U~u~1.n flrlf)1111Vh~1EJ61~.n1'Wn'Ul.J1 n 
~ 'U ~ 

~~~'U ~ \I'\X'U11161'U1~ n 1'j"1~?l1 'j"61 n (?) ~1 n 5'j"'j"11~1 ~ bb 'Vl'U n1 'j"1~611'j" bflrl n 'U111 n ~ ~~'U (?)~tT'WVl1 n ~ ~U1 
6111'U1'W'j"1111m'Wn1'j"tJu8'ln1'j"b~~ru"lJeJ'l~~'U'Vl1tJ~neJ1Vlbn(?)1'j"fl1'UVlBtJVl11'U n,J1~~ I, u'WBn'Vll'll,~eJnVl~~

~ OJ ~ 

~bu'W1u1~ 

u~~u'Unl'j"b~tJ'ln~n6'l1~1~B\lU'j"~61uuruVllVl(;11tJ~1'U 1~v l,u'W1~uruVl1nl'j"bn~11 'j"f) vil1Vlrln1'j" 
~ ~ ~ OJ OJ 

't11V11,1,(;1~611'j"bf)rlVl6'llV~'W(?) I, ~11111~b~Bl,bnU ruVll{?)~ n~11 ~~ tJl bb6'l ~611'j" bflrlU1\1~iJ(?)B1~iJt:-J6'l~ nr1l\1111~ 
OJ 'U 

f)'U~u~1.nf)n~1~ 'UBn~lndrJ\liJt:-J6'l~e:l~\lbbd~~B11Bn11ln1(?)EJ~ b'j"lun1:t.ln~ n1'j"1~6111'U1'W'j"U'tj bU'W'Vl 1\1 eJeJ n 
'U ~ ,

d<oj ~I ~ "" dl IV <V 1 1 ~ <oj Q I <V 1d ~I '1 0 
'VI~ b'U eJ~~1 n b u 'U'W~5'j"'j"11~1~'Vl ~ bu'UtJ1'j"n~1 b'j"fl 'U fl'U111 bl,l?1 b'tj'j"lru ~'l11f)1111 u6'l B~.n EJ{,''I\I 'W nl'j"'U111l

OJ 'U 

u'j"~EJnI?11~b~eJl,bnuruVllb~e:l\l1 'j"f)1'Un~ n6'll~l 'UBn~lndrJ\l611111'j"(16'l (?)nl'j""lJ1(?)(?)6'l n1'j"r11"lJeJ~U'j"~ b'Vlfl1~ 
~ OJ ~ ~ ~ 

I, ~'j"1~6111'U1'W'j"1, u'U.w~~iJeJ tJ bl,~11'UU1~ I, 'Vlfl 1~~11,U'U~B'l b~tJ b~'U b~Bi'l~B EJ1bb6'l ~61l'j" bflrl~l n ~l~U 'j"~ b'Vlfl 
, 'U 

(?)1 EJ I, Vl ~dVl6'll tJu 'j"~ b'VI Pl1'U 'Vll U b eJ b~ tJ ~ \I B(?) 11 6111U 'j"ru1U~1 tJ 6111 'U1'W 'j"~rl 1'1 ru ~111Vll fll6'l (61 (11'W 'j" ~ b'j" n 
~ ~ 'U ~ ~ 

U~'j"lA11, ~<f~o) ~\l1~rlnl'j"'Vl(?)6'lB~bb6'l~~~'Uln1'j"1~61:W'U1'W'j"1'Ui1~lJ1n'UeJtJl~nl1\1"lJ11~:Wln~\I~'U 
~ , 

http:1EJ61~.n1'Wn'Ul.J1


Zhang and Lu (9)~~~) Lb(1~ Hamilton-Miller (9)~~<f) ~ltJ'llt.r;h {;11~{;1n~~1 (Camellia 

sinensis (L,) Kuntze) ~ltJJ1~e)'wiJ~'Vli~1'LH~eJLb'UflVib~tJ Vibrio cholerae bbfl~ Vibrio spp. ~b~~tlJ 
lWe:J1Vl1~b~tJ'1l,~eJ1~ ;'1{;1eJ~fl~eJ'1n'U Toda, et at. (9)~~~) and Shetty, et at. (9)~~~) 1~11tJ\lTLd1 
~l~~'Vli~TWb~eJbb'UflVib~tJ~vh1Vi'bn~1~flVfeJ'1~1'l1~Vl611tJ~'W~ 1~tJ'V'J'Ul1 {;11~{;1n~~1 b~tJl~~'W~~'Vli~1'w 
b~eJbL'UflVib~tJ V cholerae, V parahaemolyticus LL(1~ V mimicus, 611'W{;11~?ln~~1~lbL(1~~1~'W ~ 
~'Vli~l'Wb~eJbb'Uflyh~tJ~vh1Vi'bn~1~f)VfeJ'1~1'11~vm1tJ~'W~ bb(1~~~'Vli~lb~eJbb'UflVib~tJ V choierae 1~ 
b~'Wb~tJln'W 'WeJfl~lfl.n Hara and Ishigami (9)~~~) EJ'l'V'J'Ul1{;11~ polyphenols (9)0 ~\j~) ~bbtJn1~ 

.. " 
~ln~l fll1:IJb~:IJ~'WJJ1flfl11 (9),000 ppm iJ~'Vl5~1'Wb~eJbbUflVib~tJ V parahaemoiyticus, V jtuvialis 

bb(1~ V metschnikivii, bb(1~{;1eJ~fl~eJ'lnU Toda, et ai. (9)~~0) 11tJ'11'Ld1 ?l1~ epicatechin gallate 

bb(1~ epigallocatechln gallate ~iJeJ~1'W~1~~'Vli~l'W hemolysin ~?l~1\l~'W1~tJb~eJ 
V parahaemoiyticus (Vp-TDH) bb(1~ V cholerae (cholera hemolysin) 

Nakanishi, et al. (9)~b<f) 1~vhnl1~fl~1~'Vli1'Wnl1~1'Wb~eJbb'UflVib~tJ~B ,nPJ1'Vl~611tJ1~1 
(Andrographis paniculata ( Burm.f.) Wall. ex Nees) 'V'J'Ul1 ?ll~{;1n{?lbbeJ(1fleJe1eJ~ ~cf% bb(1~ mJo% 

~ln1U'wl'Vl~(11tJ1~~ fll1:IJb~:IJ~'W ~o :lJfl./:lJfl. 't11:IJ1'Vl~?leJ'U~ltJ15 agar dilution ?l1:IJ11t:1cJU~\lb~eJ 
bbUflVh~tJ~vh1Vi'Ln{?l11flVfeJ'1~1'11~bbn V cholerae 1~ (9)00% 'WeJfl~ln.n {;1t:11'V'J~ bb(1~flru~ (~<fbll~) 
1~~fl'I~1~'Vli~eJ\l?l1~?ln~?l~'W1yn (9)b ~'W~1'Wfll1EJ'U~'1b~eJbb'UflVh~tJ Vibrio spp. ~vh1Vi'bn~11fl1'W~\l 
~(11~1 ~'U';h cW1'Vl~(11tJ1~1iJ~'Vli1'Wn1~EJ'Ut'lfl11b~~tlJ~eJ'lb~eJ~1~'Vl{?l{;1eJ'U1~:lJ1fl~'l ~0-(9)00% "lJB'1 

~1'Wl'W?lltJ~'W5~'t11:IJ11m'Wfl11'Vl~{;1B'U, 
Gritsanapan and Chulasiri (9)~~bll) 'V'J'Ul1 ?l11?ln~ mJo% bB'Vl1'WB(1~lnbtJ~eJn~fl'l-1ui1:IJ 

. d i.I i.I aj .ti.l J' ajaj

(Pun/co granatum Linn.) 'Vlfll1:IJb"lJ:IJ"lJ'W ~cfo lJn./:IJ(1. lJ~VJ5~1'Wb~eJbb'Ufl'Vlb1tJ V cholerae bb(1~ 

V parahaemolyticus 1'W"lJru~~ Aynehchi, et al. (9)~~~) ~ltJ\l1'Wl1 ?l11{;1n~ ~oO/o bB'Vll'WB(1 ~ 
fll1:IJbilJi'W (9)00 :lJflfl./:lJ61. 1JJ{;11:Wl~t:1~TWb~eJ V cholerae 1~ 

5~1~1 ui.nn~ bb(1~flru~ (~cfcfo) 1~~n~1'LJJ~~Vl5[)1'V'J"lJeJ'1{;11~?ln(?)~ln{;1:l1'W1~11'VltJ bll ~{J~, 
1~bbn ~1 n1~11'Wbb(1~fl~~~ltJ (P)eJfl11EJ'U~\lbb'UflVib~tJ Vibrio spp. ~bbtJn1~~lfl~'lVl~b(1~'1 mJ ~'W~ 117lLLn 

V choierae, V parahaemoiyticus, V jiuvialis, V vuinificus, V alginolyticus, V mlmicus bbfl~ 

V harveyi 'V'J'Ul1 (;111?ln{?l~1{;11lJl~t:1EJU~'lLbUflVib~tJ Vibrio spp. ~'l mJ ~'W(?) 1~~ bb(P)?l11?ln~n~~11'W 
bbfl~n~~~ltJ1JJiJt:,m1'Wnl~EJ'U~'1 bb UflVl b~tJ~'1 mJ ~'W(?) 611'W~lfll1lJ b~lJ~'W~l?l~~EJ'U t\l1~ (MIC) bb(1~~l, 
fll1:llbilJ~'W~1~{?l~nl~~1~ (MBC) "lJeJ'l Vibrio spp. bb(P)61~~{J~iJ~lbb~n(p)l'1n'W 1~tJ~1 MIC bb61~ MBC 

"lJB'1 V Cho[erae iJ~l,jBtJ~?l~ b'vhn'U o.mJ~ mg/ml 'WeJn~lfl.n Oonmetta aree, et ai. (~oocf), 
1~~n~1'V'J'U{;111tJ~~fleJUVl~fl1'W?l11?ln~~1 ~eJ 0, L -1' - acetoxychavicol acetate (ACA) 'V'JU 

tJ1~lJ1ru mJb.~ % bbtJnlfl1\l?l~1\l'Vl1'1bfliJ"lJeJ'1?llTtJ1~neJ'Ul~tJ GC-MS bbfl~ NMR bbfl~vi'lfll~?ln~~l~l tJ 
~ <i., .. d.t aj 

'W 1 nfl'W blJVJ1'WeJ(1 bb(1~ bbeJfl fleJ e1eJ (1 ~~~'U{;111'VleJeJ n~'Vl5 flB l' -acetoxychavicol acetate, 
, " 

l' -acetoxyeugenol acetate bb61 ~ eugenol ~'1?lllJl1t:1~1 tJ61(?)eJ1fll1eJflb?l'U I,b61~~l l,~eJ bl, UflVi l,~tJ 

E. coli 117l bL(1~ EJ\l~lb~eJ11~ b'U'W?llb Vl~"lJeJ\l11flfl611n bn~eJ'W1~b~'Wn'W ;'l{;1eJ{?lfl~eJ'1 n'U nl~~n~l"lJeJ'1, 
Okazaki and Oshima (9)~cf~) 'V'J'Ul1 {;11~?ln~~1~ltJ1~beJi1(1~h5eJi tJ1~1b~tJ:WBb5eJi bb 6l~J1n~'W 
?lllJ11t:1~1 b~eJ bb'UflVi b~tJ~ bU'W{;11 bVl~"lJeJ'1eJlfll1 I,b ,j'W~ nb~tJ~VfB\l1~ 1~tJ~'U eugenol bU'W?l 11611 AtlJ1'W 

d I ~ c:l q 

n1':ie:JeJn~Vl5~1 b~e:J bb 'UflVl b 1tJ 



.. .. 

\)~tJ1 ~'Wb~~~~ bb"~flru~ (®etm®a) 'jltJ\lltrJl ~'Vlil?ll'Ub~f)bb'UflVlb~tJ~f)\I?ll'j?ln~\)lflbtJ~eJfl 
e.J(;llJ\I~~ (Garcinia mangostana L.) (1l-h~~~1'Vh"~"ltJ) ?I1~1'jflI?l1'Wb~f)bb 'LJflVl b~tJ~rif)1~bil~1 'jfl 

Vff)\I~1\1 1~bbri V cholerae bb"~ V. parahaemolyticus fl11~b~~~'W~1~~~f)\I?ll'j?ln~~tJ'LJ~\lfll'j 
b~~rub~'LJ1~~f)\lbb'LJflVlb~tJ (MIC) ~rif)1~bil~1'jflVff)\I~1\l b'Vhn'LJ ®ct ~fl./~". 'Wf)fl\)lfl.Q \)~tJl ~'Wb~~6'1~ v , 

bb(;l ~flru~ (®ctm® b) tJ\lvll fll'jPifl~l btJ~tJ'LJ bVl tJ'LJtJ'j~~'Vl5fn~1'W fll'j~fl~11 'jflf)\)\)l 'j~~1\l'j~'t·ril\l1 'LJ ~~\l, 
bb(;l ~ btJ~ eJ fllJ\l fl ~ ~'LJ11 ?I 1 'j?l n ~ J l~f)'W\)l fl btJ ~ f) fl e.J (;llJ\I fl~?I1~, l'jfl tJ'LJ ~\l b~f) bb 'UflVl b~ tJ~ rif) 1 ~bn ~1 'jfl , 
Vff)\l~l\ll~tJiJfh MIC ~f)\I?ll'j?ln~l?if)b~f) v cholerae bb"~V parahaemolyticus bvhn'LJ ®ct ~fl./ 
J.W. ~1'W?ll'j?ln~1'LJ~~\l~1tJJl fl11~b~~~'W ®o ~fl./~(;l. ij~'Vli?ll~l'jfll?ll'Wb~f)bb'LJflVlb~tJ V cholerae 

(vll1~bn~f)~11~fll 'jfl) 1 'U\)l'Wb~l~b~tJ\lb~f)1~ ~\l~'Wl~fl11lJb~~~'W~l?1~~tJ'U~\l1~ (MIC) iJAlbvhn'U cf, 
~ n'/:W(;l. bb" ~?I'jtJ1~11?11'j?ln~~1 n b tJ~f) ne.J"lJ\lfl~iJfl11:W?ll~1'jfl1 'W fll'jtJ'U ~\l b~eJ bb 'UflVl b~tJ1~treJ tJ fl11b 'U, , 
~~\l 

~~\l (Psidium guajovo Linn.) ij~'Vlt'Vll\lb[1~~1'VltJl~?I1~1'jflI?l1'Ub~eJbb'UflYlb~tJ1~ 1~tJU1?l1'j 
?In~btJ~e)flI?l'W~~\I~ltJ (lJ}o% bf)'Vl1'WeJ" fl11:Wb~~~'W ®eto ~fl./~". ~1'Vl~?IeJ'U1'W\)l'Wb~1~b~tJ\lb~f) 
~'Ul1 ?I1~Jl'jfltJ'U~\lb~eJbb'UflVlb~tJ~b'U'W?l1bVl~~vll1~bn~1'jfleJ\)~1'j~~1\l ~eJ V choleroe bb"~, , 
V parahaemolyticus (Gritsanapan and Chulasiri, (9)ci~m) bb(;l~?I1'j?ln~e.J(;l~'U~eJ\l~~\l~ltJb~'Vll 
'WeJ(;l1'W~'Wl~ eto, (9)00 bb"~ moo ~fL/nfl. ?I1~1'jflI?l1'Ub~eJbb'LJflVlb~tJ V choleroe 1'W\)l'Wb~1~b~tJ\l 
b~eJ1~ ~\lfl11~b~~~'W~l?1~~tJ'U~\l1~ (MIC) iJAlbVhn'LJ (9)OO-®OO ~f)fl./~". (Ghosh, et al., (9)cicim), 

t1ru~l\lrl 5cW\lfl" bb,,~~tJltJ ~tJ~lruYi~tJ'Vl5 (®etmo) 1~Pifl~ltJ'j~~'Vl5nl~~eJ\l1'U~~\lb'Wfll'j
'" 'lJ '" , 

~fl~11'jfleJ~ \) 1'j~~1\l1 'W f)'W btJ~ tJ'U bVl tJ'LJ n'U tJ 1 b~~~l~tJ f)~ 'W 1~ tJvll fll'j'Vl~(;l f)\lVl1\1 fl~ ti flb 'WtiU1 tJ (9) ®® 
, 'lJ 

d ~I 1 ~I '" cI. I ~I aI d

f)'W Vlb u'W b'jf)eJ\)\)l'j~'j1\1 bu'W~ltJ bes:: fl'W bb"~Vlru\l ct~ f)'W ~~l\leJltJ (9) b - etcf u 'Vllnl'jV'1n~l, OJ, 

btJ ~ tJ 'U bVl tJ 'U ~1 tJ 15 n 1 'j ~ ~ ~1 f) ~1 \I 1 ~ tJ 1111'U ~ ~\l1 tJ f) 'U bb ~ \l bb rK1 'LJ ~ btJ 'W e.J \l 'U 'j 'j \) bb f) tJ SZf (;l ~ 'W 1 ~ ®cf0 
, , 'U 

:iJ(;l~n~~ ~fl~ru~ bb(;l~~'Ul~ b~ tJ1 n'U tJl b~~~l~tJfl~'W bb" ~'U~Vll'jnl'j~'UtJ'j~Vll'W tJl b ~'W b~ tJ1 n'W ~eJ etoo 

:iJ(;l~n~~ 'Vln b ~11~\l btJ'Wb1(;ll m 1'W ~\I?lf)\ln~~ ~'LJ111'U~~\l?ll~1'jfl,,~-c6'1'W1'WeJ\)\)l'j~ 'j~tJ~b1(;ll~, , , 
~ltJ~\)\)l'j~ bb (;l~-c6'1'U1'WJlbn~eJ~1~'Vl~bbVI'Ll1~~lnfl11 tJlb~~~l~tJfl~'W bb ,,~1J.J~'Uf)lnl'j~1\l bAtJ\l1~ I 
~\l~'j\l n'Ufll'jVl~"eJ\l'Vll\l nl'jbb~VlJ~~'U111 'U ~Bnbb(;l~e.J"~~\I ij~Vlt~lb~B bb 'U f)~ b~tJ~ riBb~bn~B1nl'j 
VfB\lb~tJ1~ 

b~ruV'1~ 'LJru~1~~1tJ bm~flru~ (®etes::ci) 'Vl~"eJ\l1111'U~~\l m bb'U'U ~B 1'LJ~~\l?l~ 1'U~~\l~lflbb~\l 
OJ , OJ 

bb (;1 ~1 'U ~ ~\l ~ 1 fl bb tX \l b n 'U11''W 1 'W (9) b~B'W 1~ tJ U 1 ~ 11?l~ vll fll 'j VI ~ ?I B'U 'U 'j ~ ~Vl5 [11 ~1 'W fll 'j tJ 'U ~\l fll 'j 

b\)~t1Jb~'Ul~~B\lb~f)1'LJ~1f)~bbtJfl1~\)lfl~\lU1tJ rnJ ~ti~ ~f) Vibrio domsela, V. parahaemolytlcus, 

V algin0 lyticus, V pelogiusll, V vunijicus, V harveyl bb"~ V. mimicus 1~tJ15fll'j Agar 

d i l uti 0 n ~ 'U 11 1 'LJ ~ ~\I ?I ~ bb " ~1 'U ~ ~\I ~ 1 fl bb ~ \l iJ tJ 'j ~ ~ 'Vl5 [11 ~1 'U n 1 'j tJ 'LJ ~\I b~B V. dam 5 e la, 

V olginolyticus bb"~ V pelogiusll lJA1 MIC b'vhn'LJ o.omJ~ :iJ"~n~~/:iJ,,~~~'j c;11V1~'U 

V vu{nijicus bb"~ V horveyi iJAl MIC bvhn'U o.(9)ctb :W"~fl~:W/:W"~~~'j ~1'W V mimicus ijA1 

MIC b vhn'LJ o.bkJct :W"~fl~~/:W(;l~~~'j ~1'W?ll'j?ln~YI1~\)ln1'U~~\l~lflbb~\l~bn'U11''Wl'W b~f)'W 1~Al(9) 

MIC ?I\lfl111'U~~\l?l~bb"~1'U~~\l~lnbb~\lb~~~'WVl~\lf)11~b~~~'W1'Wbbl?i"~b~f) ~'U11?11'j?ln~\)lfl1'U~~\l~ 
'U 

ul1tJl?1~ijtJ'j~~'Vl5[11~1'Wfll'jtJ'LJ ~\lb~B1'U~lB~riB1 'jf) 1 'W~\l1~nltJ11?l~B\ltJiJU~fl1'j ~\lf)11:W~B'W1:w1~vh 
1tXtJ 'j ~ ~ 'Vl5 [11 ~~ eJ \l 6'11 'j ?I n ~ ?I ru b~ tJ1 tJ ~\l J'W1'U ~ ~\l ?I ~ bb " ~1 'U ~ ~\l ~ 1 fl bb tX\l lJ tJ 'j ~ ~Vl5 [11 ~ tJ'U ~\l b~B 

'U OJ 

bVl~B'Wn'W1'W~ru~~1'U~~\l(?)lflbbtX\I~bn'U11''Wl'W I tJ'j~~Vl5[11~'.\l~b~f)~"\l 



· . 

?ftll'l/f~ ~l'~n~~'j1A:W bb~~f)f;U~ (l~crr;n~) 1~vhn1'jf1n~1~'VlB6(JB-:J?f1'j?fn~?f~'U1'V'l'j (9) b ~1J~1'U 

fll'jEJ'U ~-:J b~B bb 'UflYl b1tJ Vibrio spp. ~'Vh1Vidl~t 'jfl1 'U ~-:J ~~1 ~1 'V'l'Ul1 1'U~~-:J bb~~:W~'j~~'Un?f1:W1'jtl 
tJ'U~-:Jn1'jb\J~ru6(JB-:Jb~Bvh~'Vl~?fB'U1~:W1n()-:J ~0-(9)00% 6(JB-:J~1'Ul'U611tJvr'U5~t11:W11m'Un1'jVl~61eJ'U bb:W 

Q.I ~ 

\J~1~611'j61n~1'U'j~~Ufll1:Wb~:W~'U~lbcWtJ-:J o . b~cr bb~~ (9) . ~cr :wn.l:JJ~. ~l:JJ~l~U bb~~61'jLJ1~111u~~-:J
~ 

611:W1'jtl tJ'U ~-:J b~eJ1~~1 tJfll1:JJb~:JJ~'U~lnl1:JJ~'j~~'Un (0.b~cr :JJn.l:JJ~.) 1'U6(Jru~~:W~'j~~'Un611:W1'jt;) 
tJU~-:Jb~eJ1~bLJeJ'h~'UI?161-:Jnl11'U~~-:J~'j~~Ufll1:Wb~:W~'Ub~tnn'U 'UeJn\J1nd 61tl1'V'l'j ~b'jnU~'jlA:W bb~~ 

~ ~ 

flru~ (~crr;ncr) tJ-:J1~f1n~1~VlB6(JeJ-:J611'j61 n~VltJ1U\J1n1U~{-:J~l tJJ11'U n1'j tJU ~-:J b~eJ bb'U flY! b~tJ1'U61~~ 
Vibrio ~bbtJn1~\J1nn-:Jn(;n~h~blJ'Ut 'jfl~l'Ul'U ~m 611tJvr'U5 ~eJ V harveyj ~ 611tJvr'U5 V splendidus 

q ~ ~ q 

b'1i ?fltJvr'U5 V parahaemolyticus ~ ?fltJ~'U5 V mimicus (9) 611tJvr'U5 V vulnifi· icus (9) 611tJ~'U5 
, ~ , IV q 

V jluvialis (9) 611tJvr'Uq V cholerae (9) 611tJ~'Uq bb~~ V algmolyticus (9) 611tJ~'Uq 'V'j'Ul1 b~eJ 

bb'U flVi b~tJ1'U61 n{;l Vibrio ~(9) 611tJ~'U5 \J~t;)n tJU~-:Jn1'jb\J~ru b&lUt(9)~l tJ6'11'j61n~VltJ1U\Jln1'U ~ ~-:J~'j~(?)'U
~ IV' ~ Q.I 

fll1:Wb~:W~'U ~.cr :wn.l1]{;l . tJnbl'Ub~eJ V splendidus (9) ?fltJ~'U5 bb{;l~ V minicus (9) ?fltJ~'U5, 6'11:JJTHl 
~ 

b\J~t1J1~ bb~eJth'l1'jfl~llJ'V'jUl1~fll1lJ b~lJ~'U6(JeJ-:J?fl'j?fn~VltJlu\J1n1'U~~-:J~'j~~Ufll1lJ b~lJ~'U cr lJn .llJ{;l. 

?fl:Wl'jt;)tJ'U~-:Jnl'jb\J~rub&l'Ut~6(JeJ-:Jb~Bbb'UflVh1tJ1'U?fn{;l Vibrio 1~Vln611tJ~'U5 
ov ,,~ 

'UeJn\J1nd 61tl1'V'l'j ~ b'jn'U~'j1AlJ bb{;l~flru~ (~cr~(9)) tJ'I1~f1n~l bLJ1 tJ'U bYltJ'ULJ'j~~Vl5[11'V'l6(JeJ-:J1'U, 
~~-:J bb{;l~ tJleJ eJ nSB b~ ~~litJfl ~ 'U1'U nl 'jn1~~ bb'U flYl b~tJ b~eJ-:J bb61-:J (V harvey;) 1'U n'ln{;ll~l 'V'l'Ul1, ~ 

LJ'j~~Vl5[11'V'l1 'U n1'j n1~~ bb'U flYl b1tJ b~eJ-:J bbG1-:J6(JeJ-:J n'l n{;l1~1~1~~'UG11'j?f n~\J 1 n 1 u~~-:J\J ~ ~nl11 'U n~lJ~, ,~ 

1~~'UeJeJnSB b~~~litJ fl~'U bLJB~ b~'U1?1nl'j{;l ~{;l-:J6(JeJ-:J bb 'UflYl b1 tJ b~B bYl tJ'U nu~~ fllU fl:W6(JeJ-:Jn~:w~1~~'U?fl'j
~ ~ q 

G1n~\Jln1'U~~'lb~:JJ~'U (9)0 bb{;l~ (9) mg/ml ~~lbu~tJbvhn'U b~.ocr% bb~~ b~.~~% ~1:W~1~'U ~l'Ulu 
n~:w~1~~'U tJ1eJB nSB b~ ~~litJ fl~'Uil ~l bcW tJ'I cr(9). ~%, 

Yl~G1:W'U1 'V'l'j~'UD1'U6(J eJ-:J1 Vl tJ~ -:J,j l\J ~ bU'UVI 'U Vl1-:J VI~-:J1 'U n1'jU eJ'I n'U bb~ ~ tJU ~-:J b~eJ bb'U flVi b1 tJ~ 
~ 

neJ1VI bfl~t 'jfll 'U~t eJSBG11 'U VleJ tJVll1'U1~ ~-:J ~~eJ ~ ~ eJ LJ 'j~VI tJ~'jl tJ~1 tJ Vll~eJ1~~1 tJ bb{;l ~ 'jl fll t;) n (1''U ~ 
~ 

fl~~ruYi'U 5, (9)~~(9)) 611V1-rU~~ 61~'U1'V'j 'j~ b~ eJ n:w 1 ~n~l bLJ1 tJ U b Yl tJ 'U ~ {;l1 'U nl 'j EJU ~-:J b~eJ bb UflYl b1 tJ ~ 
neJ1V1dl~t'jfll'U~teJSB611'UVleJtJVl11'U1'Ufl~'ldil r;n ~iJ~ 1~bl)n G11'~G1n~VltJl'U\J1n1'U~~-:J (Psidium 

guajava Linn.), ~1 (Alpinia galanga (Linn .) Swartz.) bb~~~lVl~{;lltJt\J'j (Andrographis 

paniculata (BurmJ.) Wall. ex Nees) ~-:J1~ilnl'jeJl-:JB'I()-:Jbb~111~~VlB1'Unl'jtJu~-:JbbUflYlb1tJ1~ b~'U 
G11'j?fn~VltJ1'U\J1n1'U~~'lbb~~~lilLJ'j~~Vl5[11'V'j1'Unl'jtJ'U~-:J b;ffeJ bb 'UflYlb1tJ1'UG1n{;l Vibrio 1~~'l cr G11 tJ~'U6, , 
1~bbn Vibrio alginolyticus, V parahaemolyticus, V jluvialis, V vulnificus bb{;l~ V cholerae 1~ 

~ nl161~'U1'V'l'j1 Vl tJ61JiJ~~'U 1 'UBn\J 1 nd tJ-:J~ n1'jf1 n~rl bb~111G11'jG1 n~VI tJ 1U\Jl n 1 'U ~ ~-:J tJ-:Jil~VlB1 'U nl'j 

tJu~'l b;ffeJ bb'U flVlb1tJ 1~~nl1 tJ1BeJ n6Bb(9) (9)~litJfl~'U bb~ ~1:W~fll1:W bU'U~~VI~eJ~~~l'l b~tJ'l1~ I (61tll'V'j'j 

~ b'jn'U~'jlA:JJ bb~~flru~, ~cr~(9)) ~1'UG11'jG1n~VI tJ1U\Jl n'V'llVl~{;ll tJt \J 'jtJ'lG11:W1'jtl tJ'U ~'l nl'j b\J~ru6(JB'I b;ffeJ 
, v 

bbUflVib1tJ Vibrio spp. 1~:JJ1n()'l ~o - (9)00% (~1'j1'1~ (9)) Bn~'11'U~~'1 ~lbb{;l~~lVl~~ltJt\J'jntJ'l 
611lJl'Jtl bn'U'jlU'jl:W 1~\J1n5'j'j:W61Jl&l bb~~Vll6ffeJ1~~ltJ b~eJ-:J~ln btJ'U~~61:W'U1'V'l'j~iJ~~~~(9)(9)~eJ~~-:JtJbb{;l~, 
'j1fl11:Wbb'V'l'l f)1'l1'Ul~tJdG11:Wl'jtlt11G11'j61n(?)vwl'U\J1n1'U~~-:J ~h bb~ ~'V'll'Vl~~ltJt\J'j :Wl1m'Unl'jtJu~'1 b;ffeJ 

bb'U flYlb1 tJ1'UG1 n{;l Vibrio 1~611 b~~ eJl~\J~~l tJ ~ (?)UruVil tJ1 bb{;l ~G11 'j bflil(9) n f)1-:J1 'UrK(9)lt111~ bb~ ~ tJ'l bU'U 

bb 'Ul Vll'l~\J ~~~ bG1~:w1Viil n1'j b~tJ'lrK(9)1 J1 bb 'U'U bn~;'jB'UVl1 tJ b~ eJ fll1lJ t'l ~ 'U bb~ ~~ fll1lJLJ{;l eJ (?)f{tJ ~ eJ 

~'U~l[1fl 
~ 



I 

!II !II 
~ .:::t .:::t ."j tV Q,/ 

wau(;l:U'U1~1 ~'JVh~~~1~ (;l11~1~~1'Un11BBnq~~ bauB bb'Ufl'Vl b1~'Vln n~'U tJ,:j MIC 
~ 'U 

(9).l9<t-<t.oo \/. cholerae, 

lJf)./lJfl.\/. harveyi, 

(?lfll'Y\fa ~b~f)\/. splendidus, 
v I quercetin, quercetin­
t1lf)~'W 'U~~lA:W bbfl~\I. mimicus, \/. vulnificus, 

~3-arabinoside 
Aru~, 19<tbT)~;\/. jluvialis, 

\/. alginolyticus, ~'1tJlbbfl~Aru~1'UBJ.r~ 
, 19<tbT)l9b)\/. parahaemolyticus 

-

- \/. cholerae, (GritsanapanEthanol 

(tJ~bJ'W'U~ltJ~l'W) \/. parahaemolyticus and Chulasiri, b'llo% 

(9)~~bT)) 

-
~ 

bbBtlf)eJ~eJfl Flavone bbfl~ Lactone: 
(?lfllV'l~ ~ b~ f)~l'Vl~flltJ 

b'llo% bbfl~ Andrographolide; Neo-, \/. cholerae 
'U~'jl f1':w bbtl ~1~~ ,

Deoxy-Androgra pholide ~<t% 
Aru~, 19<tbT)~) 

\/. cholerae, 
o.b'll~-<to 

Eugenol, \/. parahaemolyticus, 
:Wf)./:Wfl.Ethanol 

l' -acetoxychavicol \/. jluvialis, 
(5(?)1V'l~ ul(9)000/0,~l 

v I acetate, 1'­ \/. vulnificus, 
.nf)~ 

~ 

bbtl~t1lf)~'W 
\I. alginolyticus,acetoxyeugenol acetate 

Aru~, 19<t<to)
\/. mimicus, \/. harveyi 

- 'Vl~1'UtJ';i~~'Vl5Jll'W~e:J~?l1';i?ln~VltJl'U~1f)?llJ'W1'W';i1VltJ~'l bT) ~il~ l~bbn luBJ.r~ sUl bbfl ~YJ1'Vl~flltJ1~ ';i1 'W, 
f)l';itJ'U ~~f)l';ib~'1qJb~'U1~ bbfl~nl~~b~eJbb 'UAVl b1tJ~neJ1Vfbn~l1Ai'U'11eJ~?l (vibriosis) 1'WVleJtJVlll'W 

b~eJt1l1tJ1~tJ';i~ltJaut1~eJ1tJ1'WeJ'W1A~ 
'Vl';il'U ';i~ ~\J All lJ b~:w~'W~ bVllJ 1 ~?l:W~ eJ~?ll~?l n ~VI tJ l'U ~1 f) ?llJ'W1'W ';i1'Vl tJvr~ bT) auil ~1'W f)l ';i tJ'U ~~ f) 1 ';i 

~ 

b~'1t1Jb~'U1~ bb61~nl-oj'~b~e:Jbb'UAVib~tJ~ne:J1Vlbn~1';iAi'U'11e:J~?l (vibriosis) 1'WVleJtJVlll'W1~ 
- ?lllJl';ifl1~?llJ'Wl 'W';i1VltJ~~ bT) ~il~1'Wf)l';itJ'U~~1~Ai'U'11eJ~?l (vibriosis) 1'WVleJ tJVlll'Wbb'Vl'Wf)1';i1itJl, 

tJ5~l'W~1~ b~eJbtJ'Wij~';in'U~'lbb1~~eJ:W 
- ?lllJl';ifl~l tJfl ~UqJVll?ll~ bA~ bbfl ~ tJltJ5~1'W~~ f)rll~1'W~lV1eJ tJVlll'W1~ ~~~~vll1Vi1~VleJ tJVll1'W~~ 

Af1lJl 1'W bbfl ~tJ fl eJ ~?l1';i'W~ bbfl ~ tJ~~l tJ61'l b?l'1lJ f)l';ivll bf)~~ ';iB'W'Vl~ tJ, 

http:9).l9<t-<t.oo


(9)0 

1iJl'Vl ~ bi,l~~l'W fll'Jfl'JB'I~l tJt:1'1 fl'JB'l f1 ru?ldJD~6lJB'lJ1'Vl~ I,i,l nB'W fll'J'Vl~i,l B'l ~ f111dJ I,AdJ 
~ ~ 

'lb~dJlru mo psu tJ~dJlruBBfl~1b-;;;)'U~fi~i,lltJJl (DO VI~B dissolve oxygen) ~~ldJlflfll1 cf :Wi,l~fl~dJ 
~B~~'J f111dJl,tJ'Wfl'J~l,tJ'W~1'lVl~B pH f11'J~~1'J~Vll1'1 b'1i.o - cj .cf BruVlJl:wJltJ'J~dJlru ~b'1i - ~ri 

~ 'U 

B'lf'lllbSUfib6l5tJ?l f111dJbtJ'W~1'1vr'lVldJ~ b'Yhn'U (9)00 - ~oo :Wi,l~fl~dJ~B~~'J bbi,l~tJ~dJlrubbBdJldJb'dtJ'JldJ 
(total ammonia) 1:Jf11'Jl,n'W o.~ :Wfi~fl~dJ~B~~'J 

b~~tJdJVlBtJVll1'Wf111dJtJl1I,tJ~Bfl ~.o - m.o bSU'W~l,dJ~'J ~l'Wl'W (9),cjoo ~1 -;;;)lflsiT'Wb~'Vl~l{dJ 

VlBtJVl11'W ~'lVrr~~fi'U~ 'l11dJl b~tJ'I111'Wfl'J~'U~~fil?l~n6lJ'Wl~f111dJ-;;;)Jl'Vl~bi,1 cf ~~'J ~f'Il'WtJi~tJt'Jf1~~1 
~ ~ 'U 

Jl VlthtJBltJ'J~l?l~{~(?)lJl f1ru~~(?)ll,l,~'VltJ~l?1~{ -;;;)VIli,1\lfl'JrudJVlli'Vl tJl~tJ v11fll'Jl,~tJ\lVlBtJ1'Wfl'J~'U~ 
~ ~ 

~i,11?1~ n~'U'J'J-;;;)Jl'Vl~ 1,i,1 f111~JbAdJtJ'J~dJl ru mo psu ~~'W n'W n'J~tJ B\ltJ fl f1i,1dJ~l tJ'Vl'Jl tJi,1~ bB tJ ~~~1\l-;;;)'W
~ ~ 

?l~Bl~l,bi,l~~lflbb~~-;;;)'WI,I,Vl\l?lU'Vl VI'WltJ'J~dJlru cf.o I,SU'W~bdJ(?)'J 611V1~'U1VlVlBtJVll1'W~\l(9)l 'J~~'Uf111dJ~n 

6lJB\lJl1'Wfl'J~'U~~i,11?l~ fl?l\lU'J~dJlru mo bSU'W~ I,dJ(?)'J I,~tJ,:JI, tJ'W ni,11H~1\l,jB tJ b'1i l'WnB'Wb~dJ~ll,U'Wfll'J 
'U 

'Vl~i,1B\l b~BtJ~'U1VlVlB tJVll1'Wr)'W 1,f1 tJ n'U?lJll~'Vl~i,1B\lnB'W (acclimated) t~ tJ(?)i,1 B~'J~ tJ ~ ni,11nl'J'Vl ~i,1B\l 
~ 

-;;;)~1VlUi,11~1\lI,VI~B\l (Seloroides (eptolepis) 1'W~fl~ru~Ui,11vr\l~lbtJ'WB1V11'J 1,1,i,1~1VlB1V11'J1,1,'U'U1Vln'W 

~'W~:W (satiation feeding) I, tJ'WU'J~~lVJfll'W l'Wfi~ (9) f1#'11 'W~l\lbil VI~\l~lfl1VlB1V11'Jl,b~1~~ I,n'UB1V11':i 

?il'W~1,VI~BBBfl1VlVl:W~ nB'Wfll'J'Vl~i,1B'I'Vlflf1#'1'1~1VlB1V11'J (9) 1'W 1ivh'Vl':iltJ 1 VlBlfllf'1l(?)i,1B~fll'Jl,~tJ'II,I,i,1~ 
~ 

I, ~eJ 1,1, 'U f1Vl b~tJ Vibrio olginolyticus ~1m'W nl'J'Vl~i,1 B'Il,btJ fl1~~1 flVlBtJVll1'W ~th tJtJl fl 

(proboscis) 'Ul:Wbl,~'1~lfl~'Ub~'Vl~1{:WVlBtJVll1'U ~'1V11~~i,1~~ ~l'Ul'W (9)cf (9)lB~l'1 ([n~~ (9)) ~~ 
J1V1,:rfl~lbu~tJ b.~cj ± o.mm fl~dJ bbi,1~f111:WtJl1btJ~Bflbu~tJ ~.cjb'1i ± o.ocf bSU'U~b:W~':i 1~tJ'l11:Wl 
b'Wl~i,1'1'U'WeJ1V11'Jb~tJ'Ib~B Triptic Soy Agar (TSA, Difco) ~~ (9).cf % NaCl bbi,1~ Thiosulfate Citrate 

Bile salt Sucrose (TCBS, Difco) t1:WI,~eJ11~ incubator BruVlJl:W rno B'I~lbSUi,1b6l5tJ?l bU'Wb1i,11 (9)~-~~
, 'U 

~11dJ\l I,~B1~b~eJl,b'Uf1VlI,~tJ~I,~'U1(?)'U'UB1V11'JI,~tJ\lI,~B TCBS bl,~1~~'l111tJ'YhlVlI,U'WI,~B'U~?l'VlB (Pure 

culture) nB'W'l111tJW?l~t1b:ffB I, ~B I,l,tJfl~U~ (Identification) 1~ tJfll'J~n~lf1ru?ldJU~6lJB\l b:ffB 

~ 

bl, 'Uf1Vll~tJ 
'U , 

1~I,bn fll'J'Vl~?lB'Uf111:W?lldJl'Jt:11'Ufll'J 1,f1~B'W~ (Motility test) fll'JcJBdJ~~~ bl,fl'JdJ 1,1,i,1~~U~l\l6lJB\l1,~B 
qq d 1 iJ ~ 1" Q

bl'Uf1'VlI,'JtJ (Gram's stain and morphology) (.fll'W'Vl kJ) f111dJ?lldJl'Jt:1 'Wfll'J?I'Jl'lI,B'W SU:WtlBflSUI,~?l 

(Oxidase test) 1,1,i,1~'Vl~?ltl'Uflru?ldJD~'Vll\l~lbf1iJ~l'llvr\l ~o ~u~ l~tJli API kloE Test kit 

(Biomerieux, France) 1~l,l,n ~-galactosidase, arginine dihydrolase, lysine decarboxylase, 

ornithine decarboxylase, citrate utilization, sulfide production, urease, tryptophane 



deaminase, indole production, Voges-Proskauer reaction, gelatin liquefaction, glucose 

fermentation, mannitol fermentation, inositol fermentation, sorbitol fermentation, 

rhamnose fermentation, sucrose fermentation, melibiose fermentation, amygdalin 

fermentation ~~,,~ arabinose fermentation ~~e)'~~~t1u."t~'U~'l..dl~tJ'U~L'U~.y;L~tJ'lf{l~~~€l-:jf11~ 1~tJ 
'U 

~llJl'H"1~i5f11~'Vl~~€l'U1~'Ufll~~'U1n n. 
'U 

~ ~ I ~ 

~1f1'11'Ut!1~~€l~L'U~.y;L~tJ.y;1~lJ1L~€l~1-:j~L'U'U (9)0 ~Yh 1~tJl~t!1~f1~€l (NaCl) (9).~ ~tJ€l1L~'U(9lL~€l 

~l-:jlm~ ~ ~t~'U~1111 ~~lJ~'U r11'U1ru'VIltJ~lJlruL~€l1~tJnl'H.y;tJ'Un'Uril f11~~~n~'U~L~-:j (optical 

density, 00) ~1tJL~~€l-:j spectrophotometer ~~11lJtJl1~~'U boo 'Ul1'U1JJ~~ ~~~l'S"t"ltJL~€ll\llf1L~C9i 
"t'VI"€l~lJl 0.(9) ij,,~~~'S lJ1L'Wlt"-:jl'U€ll'V11'SL~tJ-:jL~€l TSA + (9).~% NaCl ~1tJ15 Spread plate 

technique t!1 L ~l~tilJL~€l~€lru'VIilij mo eN~l L'lf" ~~tJ~ ~tJ'UL1"1 (9)~ - 1!>ct ~11lJ-:j L~€lvi'1f11~,r'U
'U , 'U 

~1'U1'UL~€l~-:j'VIlJ~LtJ'U'VItJ1tJ Colony forming unitlml (CFU/ml) t!1~€l~,,~1~tJr11'U1ruVllf1'SlvJ 

lJl~~~l'U 
.a 

1~tJf1~lyJlJl~'S~1'U ljrll X VllJltJf;1-:j fllnl'S~~f1~'ULL~-:j (00) LL{ltfll Y VllJltJf;1-:j fll log ~€l-:l 

~11lJ L~lIi'U'lJ€l-:j L~€l U. 'U~.y; L~tJ ~-:l~1111~f11~~11 fll'S~€l-:j fl'Sl'VJlIl ~~~1'U~-:j f1 ~11lJl1 'Un 1'Sr11'U1ru~11lJ 
cIA 

LsU1JsU'UIIij€l~l~e)'vi1m'ULLC9i{ltf11'S'Vl~a€l~1~ (1rul L~tJ~~'lfl LL{lt~rut, 1!>~ct~), 

• 


j)1'W~ (9) VI€ltJVl11'U~lj€l1f11'StJln (proboscis) 'U1:WLL~-:l 



• 


L.h~lJ'Ulw~lV1tJ~~ bYl ~u~ l~~bn lu~~~ (Psidium guojovo Linn.) ~tJ'Ul'lJ~bn~h6ljtJJ~~:U~e:l 
~ln~J'U~~~ eJl~[)e:l~l:U'W~l'U ~~Vil~'Ufl~tl~lJ, aDl (Alpinio golongo (Linn.) Swartz.) bVi~l~bn~~~e:l 
~ln~~l~~~~~b~~qJ n~~b'Vl'Wi ([)1'W~ bYl) bb(l~1'lJ'rJl'Vl~~ltJ1~~ (Androgrophis poniculoto (Burm.f.) 

Wall. ex l\lees) ~ln ~btX~'lJ~~~ b~tJ~~e:l~ln~l'U~ltJtJl~lJ'U1'W~~1'UbtJ1J~1~ n~~b'Vl'Wi l11yj~~lJ'U1'W~~~ 
~ 	 q q 

:Ul~l~~JtJ.Jl~~e:ll~b~e:lnl~~~~tl'Ub~e:l'Ue:le:ln l1lltJ~~~lJ1tXbbtX~ bb~~l11ltle:l'lJ~JtJ~e:l'lJ hot air oven 
'IJ 

(memmert, Germany) ~~ruViJJ:W eto e:l~f!11b~~b~tJ~ btJ'Un~l ~~ iJllJ~ ~ln,r'Ul11ltl'lJ~~JtJbfl~e:l~ 
'lJ~(l~b~tJ~ (Sharp Model EM-~~A, Thailand) ~'Ul~~N~1J'Ul'W~{;1~b~tJ~ ([)1'W~ ~) ~ln,r'Ul11eN 
~1J'U1'W~lJlbb~~JtJ ~J'Vll(l ~~ 1 tJ bb~ ~ ~~ bVi tJ ~J'Vil(l~ ~1 tJ e:le:l n~JtJ bfl~e:l~ ~~ bVi tJ Rotary evaporator 

(BUCHI Rotavapor R-~G)o, Switzerland) ([)1'W~ et) ~~~~'Vllnl~~n~lm~~l~~n~~lJln'We:llm'Unl~ 
V1~~e:l~ 1~tJl'lJ~~~~~'Vilnl~~n~~llJifinl~~e:l~'WbtJl1, ~et~b, aDl~~~n~~llJifinl~~e:l\l Oonmetta­

aree et ol., ~ooet bb(l~1'lJ~l'Vl~~ltJl~~~~~n~~llJifinl~~e:l~ Herunsalee, G)cicibYl ~~nl~~n~~l~ 
~:U'U1'W~bb~(l~~U~,r'U ~~~n~~l~b.wtJ~fl#~ ~~tJJ1m~tl~lJlrulJln b.wtJ~'We:ln'lJnl~'Vl~~e:l~ b~e:lflJ'lJfllJlm~ 

q 	 q 

~l~~n~~lJ'U1'W~~lJtl~~~'Vl5[)1'W bb(l~lJtl~lJlru~l~~lfi'rufl~~ b~e:l~n~~l~~lnyj~~lJ'U1'W~~~ bYl ~U~q 	 ..., q 

~~~~ bb~J ~~~~~1J'U1'W~e.N'lJ~~~ ~~ tJ~1LJ ~~J~i bfl~1~~V11~'W~~bfliJ b~e:lVil~l~~lfi'qJ~iJ~'Vl~l'Unl~~'lJ 8\l 

• 	 b~e:li'lJ~le:ll~tJl~bfl~e:l~lJe:l~bf!1~ b~'U HPLC, GC-MS l'Unl~~~J~be:ln~n~ru'Vll~ bfliJ~e:l~~l~~n~ bb(l~rh 
tJ~lJlruflJllJ~'U ~~~~~~J~~~fl1u'Ui~tJ~lJ'Ul'W~ n~lJi'VltJlf!11~~{nl~bb'WV1~ n~~'Vl~J\l~1l51~ru~~ flru~ 

q 	 q 

b[)ir~f!11~~1 ~9Al{;1~n~ru:UVili'VltJl~tJ bb~~'lJ~';'Vl tXe:l~tJlJLJ~nl~n~l~ \lln~ b~e:lLJ\l'lJe:ln~~~l~rilfi'qJl 'U 

~:u'Ul'W~ 
~ 

n. 	 1'lJ~~~~~ ~. bVi~laDl~~ 
[)1'W~ bYl ~n~ru~~e:l~~lJ'U1'W"j~~~vi''Ubb~~l11ltJe:l'lJ ~btX~ 

~ 



fl1~~ et ~r1~eJ~ Rotary evaporator 1i~1"'~U~~LVltJ~'J'v11~~~ltJeJeJfl 

13n1"I~1LcU'lJn111~!JL'lJLL~il~,r'lJ~£I'lJ ~.:Id 


(~\.I~ij'U~ i> n1"IVl1A1fil111JLtij1J;;'lJ~1flfl1l£l.:la1"IflnflVl!J1'U~'na1J'lJ1'W"Il'VI!Jvl.:l m 1fcUflL'lJn1"IfJ'UC.:I. " 
n1"IL~~'YL~'Ul~1I£I.:ILL'UAoViL'i!J V. alginolyticus ~vht~bnflb"IfilL'lJVI£lfJVl11'lJ (Minimal 

Inhibitory Concentration: MIC) bfltl16 Broth Dilution Method 

P1fl~1'tJ~~~'Vl5fl1~~eJ~~1~G1n~VltJ1'U"\l1f1alJ'Ul~~1'VltJ~~ btl ~cQ~ 1'Ufl1~~\.J~~f11~L"\l~rul.~U1~ 
q III 

LL~~vl1~ltJ L~B lob 'UflVi L~ tJ1 'U'VIBtJ'VI11'U 1~tJVl1 r11 r111lJ ~iilJii'U~l~~1'Ufl1~ ~U ~~ fl1 ~ L"\l~ru L~U1~ 10 ~B 
q III 

LLUflY1L~tJ (Minimum Inhibitory Concentration: MIC) 'Vl1fl1~I.~B"\l1~~1~C;:\~C;:\ltJ"\llfl~1~~n~G1lJ'Ul~~, 
1'VltJ~~ btl ~tl~II.Luu ~-fold dilution 1~~1~C;:\~C;:\ltJa1~~tl~~lJ'U1~~~fll1lJ l.iilJii'U ~~d {,Y}}oo.oo,, 
meto.oo, (9)~cr.oo, ~~.eto ~m.~cr, ~(9).~~, (9)0.~~, et.et{,Y)}, ~.~m, (9).m~J o.b~J o.met LLC;:\~ 0.(9)~ 

ljC;:\~f1~lJ/~~~ 

"\l1f1t1'Ut11 L~B LLuflVi L~tJ V. oiginoiyticus ~L~~tJlJ11~llJ15iil~~'U lJl1i'VI~~B'U1~tJ~~ 
~l~C;:\~C;:\ltJ~B~LLUflViL~tJ (9)0'c cfu/mL 'tJ~lJlru 0.(9) ijc;:\~~~~ 1G11;1~1'Ufll~VlC;:\lJ ~b 'VIC;:\lJ (~b-weLl

q , 

plate) ~ijBl'V11~ MHB (Mueller Hinton Broth) ~G1lJ (9).et% NaCl 'tJ~lJl~1 0.(9) iJC;:\~~~1I.L~11'tJtJlJ~ 
uU.!'VIfliJ mo-m~ B~P111.6ilC;:\ l.«Sua LcU'ULlC;:\l (9)~-~et ~11lJ~ L~B L'tJ~tJU L ViUUVllr11fll1lJ LiilJii'U~la~~ 

, 'U , 

G11lJl~fl~'U~~L~BLb'UflY1 L~tJ1~ (MIC) LL~d~~l"\l~BU~C;:\fll~'Vl~C;:\u~1~tJ~"\llflfll1lJ~'U1~~l.n~~'U1'U'VIC;:\lJ r11 
'U, q 

MIC ~B fldllJLiilJii'U~1~~~B~al~~n~~B~VlC;:\el~'VI~~B~~bJijfll1lJ~'U (Oonmetta-aree et oi., 
~ , ~ 

~oocr) 1~UI.'tJ~tJULYitJUtl'U~~fld'Uf'llJ ~B t11fl~'UI.I.I;1~tJ1Belfl6Bb~~~lefftJfl~'U rn~l~~ U1.nfl~ bLC;:\~r1ru~, 

~crcro) 

~ ..,;' III

d(J'U~ID'UVI kI n1"IVl1A1fl111JLc61Jc6'lJ~1flfl1l£l.:la1"IflntlVlfJ1'U1\)1na1J'lJ1'W"IlV1uil.:l m "cU~t'lJn1"In1')f"\.. .. 
bb'UfloVib'iU V. alginolyticus ~'Vi11~bnf"\1-aflt'lJVI£lUVl11'lJ (Minimal Bactericidal 

Concentration: MBC) 1~tl13 Total plate count 

t11rll~'VI~lJ ~b Vl~lJ (~b-well plate) OUel~al~~tl~~~'Ul~~~~ btl ~cQ~1'U~'U~eJ'U~ (9) 

('VlV1~elU MIC) m~lll LnV1fll1lJ~'U LLC;:\~'VI~lJ~ijfl11lJ~'U'1v)Yl1tJ~iJf')11lJ LiilJii'U~B~l f1V1~lJ~1~ lJl 

'VI~~eJUVI1r11 MBC ~el1~tJfll1~V1~1~C;:\~C;:\ltJ1'UVI~lJ 0.(9) i1c;:\~~~~ U.~llJll.f1~tJ1~~lU'U TSA agar ~ij 
(9).cr% NaCl LL~ltJlJ~elruVl.niJ mo-m~ el~P11L'ltC;:\L«atJ~ LcU'ULlC;:\l (9)~-~c( ~11lJ~ LLc;:\~t1U~l'Ul'l.J1fl1c;:\cU 

, 'U 

http:9)~cr.oo
http:Y}}oo.oo


6lJe:J~bb'UflY1b~tJ ~1 MBC Ae:J fl11lJb~lJ~'W~161~~vhlV1bb'UflVlb~tJ~ltJ ~~.~% VI~e:JlJ1flfr;hJ'W (MBC < 
~ 

kJo cfu/o.(9) 	iJ6l~~~1) (5~TW1 ulnn~ bb61~flru~, kJ<t'<t'o) 

~'Wt9leJ'W~ m 	 n11bVl~fJ1t11i,~bn~l1rl1'U~leJ6lJ61 (vibriosis) bb(;l~V11fi1 median lethal dose at kl~ 
hr (LOera at l§'l~ hr) 

Ul'VmtJVl11'U~1'W1'W (9)<t'0 ~1 ~b~~mJ11lJ1bbtJ~e:Je:JnbtJ'W <t' fl~lJ Ae:J fl~lJfl1'UfllJ (9) f)~lJ bb61~ 
~ ~ ~ , 

fl~lJVI~61e:J~ ~ f)~lJ bb~{;'l~f)~U~~:W m J1 Jl61~ (9)0 ~1 bb~61~J1'OJ~b~tJ~Vle:JtJVl11'W1'Wfl1~'U~~61161~f)
~ ~ ~ 

6lJ'U1~fl11lJ'OJJ1 <t' ~~1 fl11lJb~lJ6lJe:J~J1V1~b61 mo-m~ psu Vlflfl1~'U~Vl~61e:J~'OJ~1V1e:J1n1~~61B~fl11 
~ 	 ~ 

V1~61e:J~l~tJ1~VhVl11tJ ~~1Vle:J1Vl11V1e:JtJ (9) l'Une:J'Wf)11V1~61e:J~ Vle:J tJVl11'W~~ltJ1VlJJ 1 'OJ1flf)11V1~61e:J~ 'OJ~ 
~ , 

U1lJlb~1~b~Bl,b'Uf1Vlb~tJ'U'W TSA, TCBS bb61~V1~61e:J'UV11~~hbfli1 (Biochemical test) I,'WB~'UtJ'U~61 VlBtJ 

Vl11U~1e:J~\11 f) f)11V1~61e:J~'OJ~1JJU1lJ11~V1~61e:J~B f) 

Vle:JtJVl11'U1'Wf)~lJfl1'Ul1lJVJf)~1\1~1~ Tuberculin syringe 6lJ'W1~b~lJ kJmlG f111:IJtJ11 o.<t' d1 

(o.~<t' x (9)m mm) 5~J1bfl~e:J (sterile normal saline solution) b~1~f)~llJb-de:JbVhVle:JtJVl11'W~161~ 
0.(9) iJ6l~~~1 ~l'WVle:J tJVl11'W1'Wfl~lJV1~61e:J~~~ ~ f)~lJ 'OJ~1~fl11~Jb~:W~'W6lJB~b~B ~ 1~(?)''U ((9)0 r;:., (9)0'0,

~ , 
(9)0 f1Y bb{;'l~ (9)0 ~ cfu/mL) 1~tJ5~b~e:Jb~lfl~llJb-dB6lJB~VlBtJVl11'WV1fl~1 ~161~ 0.(9) iJ6l~~~1 Vl~~\11flJ'U, 
'OJ~!K~ bf)~~'1~fl11lJ bb61~e:Jlfl116lJB~VlBtJVl11'W.f11tJ1'Wb1611 kJ~ i11:w~ U'WVif)~1'W1'WVle:JtJ~~ltJbb{;'l~lfl11 
6lJB\lVle:JtJ bb~lU1~B:W61~1~1UVllfll LDero 1~tJ15 Probit Analysis (lrul bf1tJ~~Bll1 bb61~flru~, ~<t'~~)

~ 	 ~ 

Vl11'U(9)1t.J ci:o b'lleJ'hffU'W~ (median lethaL concentration: LCera) 

fl11~fl~11~tJ'l1~lbtJ'W~B~1~Vle:JtJVl11'U~b~~tJ:IJ11~~Vl:IJ~ <t'~o ~11~tJbbt1~f)11V1~61e:J~e:JBf)b tJ'W 

m fl~~ flij~61~ (9)~0 ~1/G1:w'W1~1 (9) ~D~ 1~\bn 1'U~~~ ~lbb61~~1V1~611tJt\11 t~tJ:W15fl11~lbcQ'Ufl11 (?),~'l1, 
U1VlBtJVl11'W~'Wl~ ~.o - m.o b~'W~b:W~1 ~1'W1'W (9)~0 ~1 :lJ1bbt1~e:Je)flbtJ'U b f)~:W Ae:J f)~:W, , 

fl1'UfllJ (9) fl~:W bb{;'l~fl~lJV1~61 e:J~ <t' f)~:W 1~ tJ1'W f)~lJV1~61 e:J~ ~e:J~ fl11V111~(?)''Uf111:W b~:W~'W~btJ'WVh~6lJe:J~6111 
~ " , ~ 

61n~Vl tJl'U'OJlf)1'U~~~~vh1VlVlBtJVl11'W~ltJ <t'o btJB~b~'W~ .f11tJ1'W b1611 ~b i11:W\l 'OJ~ bb tJ~f)~lJV1~{;'lB\I, 
dJ'W1 ~(?)''U fl11:W b~:W~'W ~B tJ <t' fl~ lJ bb~ {;'l ~ fl~:wi1 m Jl Jl{;'l ~ (9)0 ~1 U1Vle:J tJVl11'WlJ1 b~tJ\l1 'W f)1~'U~, ~ 

~61161~fl~'W1~fl11:W~ <t' ~~1 fl11:WbA:W~B\lJ1Vl~b{;'l mo - mkJ psu vi'lfl11Vl~{;'le:J\lb~tJ\lVle:JtJVl11'Ul'UJl 
V1~ b(;1~1~611161n~VltJ1'U\11 fl1 'U ~~\l1'Wbb~(;1~1~(?)''Ufl11:W b~:W~'U ~1'Wfl~:Wfl1'Ufl:W'OJ~ b~tJ~1'WJ1V1~b61~1JJ1~ 

~ , 
611161n~VltJl'U'OJlfl1'U~~\I fl1~'U~~61161~flVl~61e:J\lVlf)1'U'OJ~1VlB1f)1~~61B~fl11V1~61e:J~l~tJ1~'tX1V111tJ ~~1VI 

~ 

e:J1Vl11Vle:JtJ 	 (9) l'Wrie:J'Wfl11V1~61e:J~ 'OJ~vi'lfl11b~tJ~VlBtJVl11'WbtJ'Wb1{;'l1e:J~1~'ti'e:JtJ mI-(9)~ l'Une:J'Wb~lJ 
~l bD'Wfl11V1~61 B\I b~e:Ju-r'U1VIfl'W bfl tJ n'U61.f1 1~V1~61e:J~ nB'W (acclimated) bb61~:W fl11~11 \11 bfl11~~ 

~ 

flru.f11~Jl~1~b~tJ~VlBtJVl11'Wvr~ b fl~:W 1~tJ'OJ~l~~1e:JBfl68b'OJ'W~{;'l~{;'l181'WJlbb{;'l~e:JruVl.f1DJl (Oxyoen, ~ 	 ~ ~ :, 

~ 	 ~I
meter, YSI 	 Model <t'<t', USA), fll1:Wbfl:W (Hand Refractometer, Atago, USA), fl11lJb u'Ufl1~-~1~ 

(pH meter), 	fl11:Wfl1~J11~ (Standard hydrochloric acid titration method, APHA et ol., (9)~~~), 

bbBlJtlJb lJtJ (Phenol hypochlorite method, Grasshoff, (9)~mlb) bb{;'l~'OJ~vi'lfl111 bfl11~~l1ru.f11~Jl 
~(;1e:J~fl11V1~{;'le:J~VJfl1 l'W'OJ'Wb61~'OJ~'Wfl11V1~61e:J~ bb{;'l~vi'lfl11Vl~{;'le:J~ b~'Wb~tJl n'W'l11 'W611161n~VltJl'U\11 f) 

61:IJ'W1~11V1tJ~bVl~BBfl ~ ~cQ~ Ae:J ~lbb{;'l~~lVl~611tJl\11
~ 

I 

http:n'U61.f1


1'Unl'JYl~~e:l\lVllAl LCc;:o ~ ~ljnl'J .~~~l:W[;,J~ ll~~u'UVinnl'J~l tJ?l~?l:W tl~ ~'W~~n'J'J:W61JB\lVlBtJ 

Vl11'U1'Wbb~rR~'J~~'Ufl11:Wl~:W~'W~~e:l~1'w~h\l b ~11:W\lu 'In Vl~\l~lnJ'Uvhnl'Ju'UVinYln (9)tv ~11:W\l~'Uvh 
1 

nl'JYl~~B\lfl'J'U cib ~11:W\l ~n~ru~~fl1'J~~1Vlfl11:W?l'U1~l:U'U~b~~ l~'W i\lbn~nl'JlLJ~tJ'WtlLJrR\l~l\l1 ~ 
d~~~'U1wK1VlBtJVl11'U 'W~~n'J'J:W~l\lll~'U nl'Jfl'WB1V11'J nl'Jlfl~Btl~ll~~nl'J~\l1K11'UYl'JltJ l{]tl~'U 1.11 
lLJB~l~tl~nl'J~ltJ?l~?l:W61JB\lVlBtJVl11'U1LJr1TW1ruVllfl11:Wl~:W~'U61JB\l?ll'J?l n~VltJl'U~l n?l:W'U1'W'J1Yl tJ~\l bll 

1 

~u~~vh1VlVlBtJVl11'U~ltJ ~O lLJB~b~'U~[lltJ1'Un~1 cib ~11:W\l tl~~vhnl'Jllfl'Jl~v1Al Lec;:o ~ cib 

~11:W\l (?)ltJ1LJ'Jbln'J:Wr1l'W1ruYll\lfle:l:W~1 b~B~ 

~'U~el'U~ ct: nTaf1n~l'Lh~~hI]5[l1'W~el\l~11~n~VltJlu~ln~:w'Ul 'W11'VItJvr\l m ~ij~1'Wnl1ilel\ln'Uu6l~ 
~ 

~n~111fl~~b:5Bbbuflvh"itJ V. olginolyticus 1'W'VlBtJ'Vl'Jl'W 

nl'J~n~11~tJ'd"\hdJ'U~B\l1~VlBtJVl11'W~b~~tJ:W1l~\lVl:W~ mH~o 1K1 1~tJtlU\lnl'JYl~~B\lBBflb{]'W 

bll fl~\l fl~\l~~ tv«o 1K1/?l:W'W1'W'J (9) ~U~ l(?)bbn 1'UeJ~\l ~lu~~YJ1Yl~~ltJ1~'J1~tJlj15fll'J~llU'Wfl1'J ~\l.n 
1 

tll'VmtJVl11'W~1'W1'W tvc(o 1K1 :W1lbD\lBBflb{]'U ~ fl~:W ~B fl~:WflTUfl:W tv fl~:W tl~~fl~:WYl~rRB\l 
V 1 1 V 1 1 1 

I 1 "'" "I "" "" d.dj I v
b flrR:W b~tJ~~brRtJ\lVle:ltJVl11'Wb'Ufl'J~'U~'W~1?l~fl61J'W1~fll1:W~ ~ ~~'J 'Vl'W'Wfl'J~'U~Yl~rReJ\l

Q

unfl~:W~ltJ 
1 1 1 

'Vl'J1tJ~~bBtJ~ljfl11:WVl'W1LJ'J~:W1ru ~.o b6(j'U~b:W~'J fl11:WbA:W61JB\lJ1Vl~b~ bllO-blltv psu fl'J~'U~Yl~rRB\l~fl 
1'U~~1VlB1fl1~~rRB~fl1'JYl~(;leJ\l1~tJ1{{~lVl'J1tJ \l~1VlB1Vll'JVlBtJ (9) 1'WnB'Wfl1'JYl~~B\l VlBtJVl11'U~~1 tJ 

1Vllil~lflfll'JVl~~B\l ~~tl1:W1b'W1~t~BbbuflVib~tJU'U TSA, TCBS bb~~Yl~?lB'UVll\l~l bfllj (Biochemical 

test) b~B ~'UfT'U[;,JrR VlBtJVl11'W~'JB~~lflfl1'JYl~~B\l~~1litl1:W11{{'Vl~~e:l\lBfl 
VlBtJVl11'WVJfl~11'Wn~:Wfl1U~:W~ (9) (negative control) ~~1~ Tuberculin syringe 61J'U1~b~:W 

tvmJG fl11:WtJ11 o.~ .a1 (o.«~ x (9)bll mm) 5~J1bfl~B (sterile normal saline solution) b~l~ 
fl~l:W bdB bVf1VleJtJVl11'WlKlrR~ 0.(9) D(;l~~~'J bb61~ b~tJ\l1tlJ1'Vl~ l~~ bb ~?l1'J?ln~VltJl'U~lfl1'UeJ~\l 1~tJfl~:W 
fl1'Ufl:W~ (9) ~~b~tJ\l1tlJ1'Vl~b~.m?l?l1'J?ln~VltJ1'U~ln?l:W'W1'W'J1'VltJ~\l bll ~u~~'J~~'Ufl11:Wb.v:w.vtl~ljB~~1, , 
'JB~?l\l?l~ 'Vl~rRB\ll~tJ\l~\lVl:W~ bll ~1 ~1~~ (9)0 1K1 vllfl1'Jb~tJ\ll{]tl'J~tJ~n~1 (9)« ltl bb~~bLJ~tJ'W~ltJJ1 

'IJ 1 

~o% lb~l b~:wJ1'Vl~ b~bb~~?ll'J?l n~VltJ1'U~lfl1'UeJ~\l1Vlli'Vlfll'U Vllfl1'J'Vl~~B'Il~'Ub~ tJ1 n'W.n~'Wfl'J'UYl fl, , 
'J~~'Ufl11:Wb~:W~'U61JB\l?l1'J?ln~vjtJl'U~lfl?l:W'W1'W'J1'VltJ~bVl~BBn tv ~u~ ~B ~lll~~YJ1'Vl~~ltJ1~'J 

1 

VlBtJVl11tlVJflvIK11'Un~:Wfl1'U~:W~ tv (positive control) ~~1{{ Tuberculin syringe 61Jtl1~b~~ 
tvmJG fl11:wtJ11 o.~ U1 (o.«~ x (9)bll mm) 5~ll'UflVh1tJ (sub lethal dose ~o at tv« hr) b~lVi 

fl~1:WldBbVflV1BtJVl11'W1K1~~ 0.(9) D~~~~'J1~tJfl~:Wfl1'Ufl:W~ tv .n~~Vlln1'J'Vl~rRB\l b~tJ\lVlBtJVl11'U1 'UJ1 , , 
Yl~l~~1:w1?l?l1'J?ln~VltJl'U~lfl?l:w'Ul'W'J1'VltJ~'1 bll ~u~ 'Vl~(;lB'Ib~tJ\lvr'lVl:W~ bll ~1 41~~ (9)0 1K1, 

VlBtJVl11'WVlflIK11'Wfl~:WYl~~B'I (treatment) ~~1{{ Tuberculin syringe 61J'W1~l~:W tvmJG fl11:W 
.r 

1 1 

"'" ""'''''' vd v Jf v
tJl1 o.cf 'U1 (o.«~ x (9)bll mm) u~bb'Ufl'Vlb'JtJ (sub lethal dose ~o at kl« hr) l61J1V1flrRl:WbtlBbYl1Vle:ltJ 

Vl11'U1K1(;l~ 0.(9) D~~~~'J bb(;l~b~tJ'I1'WJ1Yl~l(;l~lb~?l1'J?ln~VltJ1U~ln1ueJ~\l 1~tJn~:W'Vl~~eJ\l~~ bb U\l'J~~'U, 
fl11:W l~ :w ~tl ~BtJ dJ 'U b n~ ,:w tt ~ (;l ~n~ ,:w lj bll 41 ~1 ~ ~ (9) 0 IK1 Vl1 n1 'J VI ~ ~ B\l b~ tJ 'I VI BtJ Vl11 tl dJ tl 
'J~tJ~n~l (9)c( 1'W bbrR~btJ~tJ'W~ltJJ1 ~o% lb~lb~:wJ1V1~t~ll~~?l1'J?ln~VltJlu~ln1ueJ~'11Vlli'Vlnl'W Vl1, 
fll'JYl~~B'Il~'Ul~tJ1 n'Wd~'U fl'J'U'Vl n'J~~ufl11:W l~:W~'U61Je:l'l?l1'J?l n~VI tJl'U~lfl?l:W'U1'W'J1'VltJ~ lVI~BBn tv, , 
~u~ ~B ~lbl~~YJ1V1~rRltJ1~'J 



1I 

U'UVifHn1~ltJ{;1~?llJOSVeJ'l'VIeJtJVlll'U'Vlfll'U '<\l'Ufl1'U <9l~ l'U 'VI~'l'<\llflU'U~'llJlf11'Ulru'VI1 
~ 

'lh~~'Vl6ill~OSVeJ\l?l11?1n{?1VltJl'U'<\l1 fl?llJ'LI1 'W11'Vl tJ~\l Ql 6(jtJ{?11 'LIfll1fJ'U ~'l bbGl ~{jeJ\l n'U1fl~111fl1'U11eJ~{;1
~ 

(vibriosis) 1'U'VIeJCJ'VIll'U 1{?1tJ111~eJlJGl~1I?llJlvllfll1bbUGl\l~eJlJGll?ll tJ16 Arcsine Transformation neJ'U 
~ ~ 

fll11 bfl11~""~eJlJGl'Vll\l?i~~ 'Vl {?1?ieJ'UfllllJ bb~ fl~1\l1{?1tJ1 bfl11~""fllllJ bb'lhU11'U bbGl ~ bU~ tJ'U bVltJ'Ufl1 bU~ tJ 
~ 

OSVeJ\lfll1'Vl{?1GleJ\l~bb~fl~1\ln'LI1{?1tJ16 Duncan's New Multiple Range Test (DMRT) ~1~~'UfllllJ 
b~mj'tI cict bUeJ~b~'U~ 1?l1tJ1U'j"bbfl'j"lJ?i~~?fll, ~'<\l'j"u SPSS version <9lQl.O (eJU'U~~tJ b~eJ'UD'J1lJ, k>ct~k» 

~ 

1I 

"" tf 0 


111'J~'J1~1 bfl11~Vlflt;lU11'W'W1
q 

vllfll'J~11'<\l1{?1fJruill~Jl1 'Ufll1'Vl{?1GleJ\l~'U~eJ'U~ ~ 11?lbbn ~ru'VI.fJiJOSVeJ\lJl (Temperature) 

1bfl11~'VI1{?1tJ1~ Thermometer ~1e:Je:Jfl~b'<\l'U1~Gl~GlltJ1'UJl (DO) 1{?1tJ1~ DO meter ~'U YSI Model ctct 
~ 

~lfllllJbtJ'LIfl'J{?1-(?h'l (pH) 1{?1tJ1.-u' pH meter ~lfl1llJbAlJ (Salinity) 1{?1tJ1.-u' Hand Refractometer 

bb~ ~~ 'Jl'<\lll,fl'Jl~""fJ run 1'WJ1'Vll'l bfl:W 1~I,bn ~lfllllJ btJ'U~l'lOSVe:J'lJl (Alkalinity) 1{?1 tJ16 Titration 

method ~lbbeJlJllJb'dtJ 1{?1tJ16 Phenol hypochlorite method (Grasshoff, <9lcib'1ib) vllfll1bfl'U 

~leJth'lJl'vtl~'Vl{?1GleJ'l b~tJ'l'VIe:J tJ'VI11'L1VJfli Ql l'U ~~eJ{?11~ tJ~ bJ ~1 fll'J'Vl{?1Gl e:J'l 1{?1 tJ '<\l ~111lJl~ 'J1'<\l1 bfl'Jl~"" 
fJruill~JlilltJ1'UVfe:J\luiJU~fll1 

"" tf """"11111 bfl11~'Vi'Vl1\16HW\ 

t11~e:JlJGl~f11'U1 ru1~'<\llflfll'J'Vl{?1GleJ\l bb~~:Wfll1fl'J~'<\l1 tJ bb 'U'UU fl~lJl1 bfl'Jl~""fll1lJ bl, U'j"U'J1'U ~1 tJ 
~ 

16 One Way Analysis of Variance ?fl'V11'U~eJ~Gler~'Jlfll'j"'j"eJ{?1vllfll'JbbUGl'l~eJdJ~~ltJ16 Arcsine 

Transformation neJ'Ufll'J1 bfl11~"" b~eJ1Vf~eJlJ~:nfll'Jfl'J~'<\lltJl,b 'U'UU fl~ (Normal Distribution) bbGl~ 
~ . 

col col " ,d, iJ qcol 

bU'JtJ'U b 'VltJ'UfllllJ bb~ fl ~1'l'j"~Vl1l'lfllbu~ tJOSVeJ'l bb~~~~{?1fll'J'Vl{?1GleJ'l{?11 tJ1D Du ncan' s New Multiple 

Range Test (DMRT) ~'J~~'Ufl1llJ b~eJJ1'U cict% fll 'J1 bf)'Jl~""~eJdJGl'Vll\l?l~~~'lVllJ{?11mu'J bbfl'JlJ 

?flb~'<\l'JU'Vll'l?l~~ SPSS version <9lQl.O (eJU'U~~tJ, k>ctc(k» 
~ 



~(ln1':l~1I,b'Wnl,~€ll,b'Ur),Vlb~tJ Vibrio olginolyticus ~lnVi€ltJVil1'W~n€l1n1 ':ltJ-:J tJ~l~~1ni'W I, ~'V1 
'V'J1'~lJVi€ltJVil1'W ~~Vi1~~(lLJ~ ~l'Wd'W (9)0 ~1€l~1~ ~~n1T)v'l~(l€l~.n~€l~n1':ll,b'Ufrvh~tJ V. olginolyticus 

l, ~€l~~lnnfll1lJ':l'Wl,b':l~~€l~ I, ~€llJ1n~~~~9/l11,xVi€l tJVil1'Wl,n~1 ':lfltJ1n'UllJ 1~ 1~tJ9/l1n1':l I, ~1~ I,btJnl,~€l 
~ ~ 

I,b'UflVil,~tJ~ln'U~nrutJ1n (proboscis) ~€l~Vi€ltJVil1'W~n€lln1':lthtJtJ1n'UdlJ bl,~~ ([11~~ b) ~lnJ'W9/l1 
n1':l~~~t1I,~€li'U~1€l~ I,btJnl~I,~€l~ll,b'Wn~il~ (Identification) 1~tJn1':l~n~lflru~lJLJ~~€l~ I,~€ll,b'UflVi l,~tJ

'U ~ 

1~ I,bt1 n1':l'V1~~€l'Ufld1lJ~llJ1':lfll'Wn1':l I,fl~ €l'W~ (Motility test) n1':l~€llJ ~~~ bbn':llJ l,b(l~~tJ~l~~€l~ l,~€l 
1,1, 'UflVi l,~tJ (Gram's stain and morphology) fll1lJ~llJ1':lfll'Wn1':l~~1~ I,~'W111lfl1€l€ln~h~~ (Oxidase 

test) I,b(l~'V1 ~~ €l'UfOlru~lJLJ~'V11~~1I,fln (9)1 ~ I vr~ ~o ~il~ 1~ tJ1~~~'Vl~~€l'U~11,~~~tJ API ~oE 

(bioMerieux, France) (jn~~ (;'l/) l,~€l~~~t1l,b(l~~'W~'Wl1I,tJ'WI,~€l V. olginolyticus ~il~~~€l~n1':l 1~tJ 
I,Vi tJ'U ~(ln'U {Jl1':l1~~ 1,1,'W'UlJ1~ ~€llJ n'U~~'V1~~€l'U~ll,~~ ':ltJ I,b~~~ ~(l1n'W {Jl1':l1~~ ~ 

~ 'U 

I,d€l~ln1':l~n~lfOlru~lJm~€l~b~€ll,b'UflViI,~tJ V. olginolyticus I,b~d ~'Ul1I,tJ'Wl,b'UflViI,~tJl,bn':llJ(l'U 
(Gram negative) n~n~ru~~tl~1~vi€l'W~'W1r1~ (curved rod Vi~€l comma shape) tJ€llJ~~~l,b~~ (jll~ 
~ ~) ~llJ1':lflbfl~€l'W~1~bb(l~t:J~{JlI,€l'Wl~l1€l€ln6Bb~~ (Oxidase) 1~ I,d€l~ln1':lV1~~€l'UI,~€l 
V. olginolyticus ~ltJJ1tJ1 Oxidase reagent 1,~€l~~~~~~l~l,ilJ (.fl1~~ ~) I,b(l~l,d€ll,~l~I,~€l(l~'U'W 
€llVi1':ll,~tJ~I,~€l TCBS agar (Difco, USA) ~'Ul11fl1(lcQlj~n~ru~n(llJ lj~l,VI~€l~ ~€l'U l,~tJ'U Ull~~ (9)0) 

I, ~€l~~lnn1';iVilJn ~€ltJJ1{Jl1(l%!1fl':l~ ~lnn1':l~1I,b'Wnl,~€l V. olginolyticus ~1nVi€l tJVil1'W~£j€l1n1':lthtJ 

~llJ1':lfl~"ll,b'Wnl~vr~VilJ~ ~ isolates ~~£j % identification bvi1n'U~€ltJ(l~ ~(;'l/.~ bb(l~ ~~.~ {Jl1lJ!A'1~'U 
.,; 

({Jl1':l1~'V1 ~) 

, lJ 

q 0 .ell q q


'Vl'WllJ1l,btJ nl,~€l bb'U fl'V1l,':l tJ 

~ V~ 
.fl1~'V1 (;'l/ ~~'V1~~€l'U API ~oE V1~~€l'Uflru~lJ'U{9l 

~ ~ 

'V11~~lbfllJ (9)1-:J I~€l~ b~€li'U~1€l 



fl1~~ ~ e.J{;ln1'j~e)lJ~~~~bn'jlJ~B\l V. olginolyticus fl1~~ ci V. olginolyticus e.J~~lbB'W1Uf111 
~\l~~~bb~\l ij'jLJ~1\lviB'Wi'Wlr1\l BBn~ib~G11~ b~B'Vi1n1'jVl~G1B'U~~~~~lJd\l~aUlJ

'IJ 

I " 

(;}1'i1~VllfJ e.J{;ln1'j~tln~'W~L'St1 V. olginolyticus ~1n~Btl~d1'W'lJdtll~tlVl~~t1'UVl1\l~dbf1ij~dtl~~ 

Vl~G1B'U~1b~~'jtJ API ~o E 
'IJ 

V. alginolyticus... ... 
fl11'V1flfl elUttf1 LfUJ 

Isolate 6) Isolate m 

TeBS Agar 


Gram stain 


Motility 


Shape 


Oxidase test 


ONPG test 


ADH (Arginine Dihydolase) 


y y 

+ + 

Short Short rod 

+ + 



V. olginolyticus 
n1'i"flflil\J;;1LAii 

Isolate Gi) Isolate III 

LDC (Lysine Decarboxylase) + + 

ODC (Ornithine Decarboxylase) + + 

CIT (Citrate utilization) + + 

H\!)S (Sulfide production) 

URE (Urea hydrolysis) 

TDA (T rytophane Deaminase) 

IND (Indole production) + + 

VP (Voges Proskauer) 

GEL (Gelatin hydrolysis) + 

ARA (Arabinose Fermentation) 

GLU (Glucose Fermentation) + + 

MAN (Mannitol Fermentation) + + 

INO (Inosital Fermentation) 

SOR (Sorbitol Fermentation) 

RHA (Rhamnose Fermentation) 

SAC (Sucrose Fermentation) + + 

MEL (Melibiose Fermentation) 

AMY (Amygdalin Fermentation) ++ 

% Identification ~~.~ ~trl.~ 

+ = positive reaction, - = negative reaction 

I.~ell~\~el V. olginolyticus ~l.bEJflU~~'V1~I.I.~l ~~'l11:W1r11't.nUJ'vnfl~1yJlJ1~';1~1'W 1~£Jvl1fl1';1I.~el 
~1~I.~elI.I.UU (9)0 I.Vll (serial (9)0 fold dilution) 1it11I.fli1el (NaCl) (9).cro;6 ~~'Vi:W~ ct. ';1~~Urn1:Wl.i:wi'W 
(.fl1~~ (9)(9)) I.L"'1~~~1';1~~~1£JI.~el~1flI.L{J)~~'Viael~:W1 0.(9) lJaiH~~';1 :W1I.Yn~a.:j1'Wel1'Vi1';1I.~tJ~l.~el TSA + 

'IJ 
, l.I , 

(9).cr% NaCl ~ltJi~ Spread plate technique ([n~Vi (9)~) 'l11I.i1~LJ:W1.6l1elVi~f:U'Vi1JlJ roo el~fl1 

l.Bt!aL~tJ~ L'iJ'Wna1 (9)~-~<t' ~11:w~ l.~elvl1fl1';1t1U~1'Wl'Wl.~el~~'Vi:W~l.tJ'W'VitlltJ Colony forming 

unitlml. (CFU/ml) 'W~el:wnuvi1fl1';11~r11fl1';1~~fli1'WI.L~~ (OpticaL Density, OD) ~fll1:W£J11fl~'W 
boo 'W11'W1.:W~~ ~ltJl.fl~eN Spectrophotometer GENESYS ~o Thermo spectronic, Model 

<t'00(9)/<t', USA. I.~el'l11i€l:wa~1~Ur11'Wlf:U'Vi1 fl ~1'V'J:W1 ~';1~1'W 1~ tJ~:Wfl1 ';j~el~fl';11yJ:W1 ~';1~1'W"lJ€l~ I. ~€l 
'IJ ~ ~ 

V. olginolyticus ~r11'Wlrul~~1flfl1';jP1fl~1.Qilf11~~.Q (.fl1fl~'Wlfl "lJ.) 

http:1~I.~elI.I.UU


~o 

r11 x Vl1l1tJ~~ r11nl'~~W1n~'t.m~~ (00)
'U 

r11 y Vl1l1tJ~~ r11 Log ~€I~rllllll~ll~'U~€I~lL'UrlVil~tJ 

~~ 6111l1<;i fll ii61ll n l<;i~€I~ n<;i 1'V'J1l1 ~<;i~l'U~l~.o 1111m'U nl <;irll'Ul rurllllll~1l~'U~€1 ~ I, ~€1... 
V olginolyticus l'Ull.~~~fll<;iVl~~€I~l~ 

1,~€IV11611<;i~1~ry~iltlVl~1'Unl<;ifJ'U~~l~€I1'U~l€11~tJbiilrl~€I~lj€lcVh~~ b~'U GC-MS, HPLC b'Unl<;i 

~ <;i 1 ':\l b€I n ~n ~ illVll ~ brl il ~ €I ~ ~ 1 <;i ~ it~ bb (l ~ tJ ~ 111 ru rl 1 111 ~ 'U ~ ~ ~ ~ ~ <;i 1 ':\l ~ ~ fll i.J'U1 ~ tJ 611l 'U1~ <;i 
~ 

n<;i1l1VltJl~1~ ~1n 1<;i 1.1. ~Vl~ n<;i~Vl<;il~~lDl<;iru~~ n<;i ~ I.Vl~llVll'Url<;i, rlru~ b.fl~~~1~~1 ':\lVll(l~n<;iru
~ ~ ~ 



:w vn1 'Vl tJ 1~tJ II rl ~ '\./1 ~'Vl VIB\I tJ 5u~ n 1'J" n rll \l "iJ 1 nV1 n ~ \ll 'Vl 'V'J :w Vll 'W f) 'J l~Bti \l 'U B n ~ \I ?i 1 'J ~ ?11 r1~1'W 

?i:WU1'V'J'J1'VltJ~\I m 6[fuV11~lln 1Nl'Vl~rlltJb-;U'Jt:-J\l ~1t:-J\l llrl~1'UeJ~\lt:-J\l 
~ 

-;Ulnnl'Jllf)'Jl~~?I:W'W1'V'J'J1'VltJ~\l m 6[fUV1 ~'Ul1 ~l'Vl~rlltJb-;U'Jt:-J\liitJ~:Wlruf)ll:W~'W b'll.b'll % ~\l1l-i 
~ 

bnU~B nTVI'WV1:Wl~'J:Ol'W (1:Jln'W (9)(9).0 % bV1tJt1Twwn) ~l'W~lt:-J\llbrl~1'UeJ~\lt:-J\liitJ~:Wlruf)ll:W~'W ~.O(9)
d1I 

blrl~ (9)(9).m<t % ~1:W~1~'U ~\ltJ\l1:Jiinl'J'JltJ\l1'W~1:Wl~'J:Ol'WVI~B~BnlV1'WV1~iV1l-;U'W ~\llb?lV1\l1'W~1'Jl\l~ 
d1I 

tJ~:Ulrur1dl:U~'W 
(%) 

t:-J\lrl~lBtJV1~ 1:Jlfl'W (9)(9).0 % bl?1tJ111'vlun I 

b~tJl sOP (9)kJ okJ ookJ based on THP I, (9)~~~ 

Loss on drying ~1:W15nl'J:Wl~'J~1'WIi[JB'l 
6' v .t::::It. 4.1 6' 

fj'WtJ 'Wl ~ n'J'J:WVll \l tJ 1 bbrl ~ t:-J rl ~.fl ruSV1~Ii[J.fll'V'J 

Loss on drying ~1:W15nl'J:Wl~'J~1'WIi[JB\l 

nl'JVll?il'J~lr1t1J1'W?I~'W1 'V'J'Jt:-J\l~\l m 6[fu~~iiq'VlE1'Wnl'JtJ'U~\lb~Bl'U~bB bl?1tJ1ibf)~B\l~B~bP1'1cl ~\l 
1~t:-Jrlnl'Jlbf)'Jl~~ ~\ld 

~l'Vl~rlltJb-;U'Jt:-J\I iitJ~:Wlrubbrlf)b~'W'Jl:W f11'Wl rub~'WblB'Wbl?1'Jn'Jlb'V'l1rl~ ii~l b'll.<t % bl?1tJJTvljUn 

~\l1l-ilnu~BnlV1UI?1:Wl~'J:Ol'W (1:Jii'BtJnl1 '0.0 % bl?1tJJ1V1un) y'hnl'J~'Jl-;Ulbf)'Jl~~~ltJ15 SOP (9)kJ
d1I 

okJ ookJ based on THP I, (9)~~~ 

~1t:-J\l iitJ'1:Wlru Isoeugenol bvhn'U (9),ocf~.b'llci ~rl~n-r:w/nbrln-r:w ~\llbf)'Jl~~~1:W15Ii[JB\l In 

house method based on Journal of Aquaculture kJ~b (kJoo~) kJoo - kJob by HPLC-UV 

1'UeJ~\lt:-J\l ii'\J'1:Wlru?ll'J~'WB~f)'Jl:W (Total phenolic compound) whn'U <tcf.cf ~rl~n~:w GAEl 

n~:w b~tJJ1V1unbbVI\l iitJ'1:Wlrut111'W1'UeJ~\I bvhn'U (9)o.mm % blrl~~'Jl-;Ulbf)'Jl~~'V'J'Ul1ii?il'J Quercetin 

1'W1'UeJ~\lb~tJlbf)'Jl~V\lf)'J\l?i~l\l~ltJbf)'J:Wlb~lbn'J:W-;Ulnnl'Jllf)'Jl~~~l tJ If)~B\l GC-MS (.fll~~ (9)m) ~\lii 
15nl'Jllf)'Jl~~~'l'JltJ\ll'W1'WbBn?ll'Jnl'Jl~tJIi[JB\I Masatake Toyada, et a{., (9)~~b'li bl?1tJ?ll:Wl'Jfl~ 

'JltJrl~bBtJ~15nl'Jllf)'Jl~Vl1m'W.fllf)t:-J'Wln f). 



SumrrlIIl}'(Compound} 
PDA 

uV 

q uercetinM.o~ 

1000000­

75UVVV" 

0 .0 2 .5 5 .0 7.5 10.0 J2.5 \5.0 
min 

~'U~B'W~ @ n11'Vi1r11f111:Ub~:U~'W~1r,=t~~B.:jr,=t1161f1~'VifJ1'U~1nr,=t:u'Wlw11VJl:.I~.:j m ~il~b'l..lnl1~U~~ 
q ~ 

nl1b~~'Yb~'Ub~~B.:jbb'UflVlb~fJ v. olginolyticus ~'Vhb~bn~b1f1b'W'ViBfJ'Vi11'U (MinimaL 

Inhibitory Concentration: MIC) b~fJ15 Broth Dilution Method 

e-J~fll'JVlv)?{B'Utl'J~~Vl5[l1~~B-:J?{1'J?{nv)VlfJ1U~1 n?{:wtJ1~';j1'Vm~-:J rn .suUV) 1~bbri ~lVl~~ltJ1~'J 
q 

~1 bb~~lueJ~-:J ~?{nv)~ltJ~l'vh~~~ltJ~l-:JntJ l~bbri Jlfl~tJ bBliltJB~ ~cf% bb~~bBliltJeJ~ (9)00% ~eJ 
bb'lJflV1b~tJ V alginolyticuslV)tJfll';jVll~l MIC ~ltJ15 Broth Dilution Method vllnl'Jb~B~l~ 

?{1'J~~~ltJ~lfl?{1';j?{nv)?{:WtJ1~';j1VltJ~~ rn .suUv)bb'lJ'lJ lv-fold dilution 1tJfllv)Vl~:W c;;'(b Vl~:W (c;;'(b-well
q q q 

d 1v .... 1 v v .... dtd....plate) (.fll~'Vl C9Jer') v)?fl';j~~~ltJ?{l'J?{flv)?f~tJ ~';j'Vl'J~v)'lJf)11:Wb~:w~tJ v)'ltJ mioo.oo, rnct'o.oo, 

C9JmJct.oo, ~mJ.cto, er'rn.mict', lvC9J.~~, C9Jo.c;;'(er', ct'.er'mJ, lv.mirn, C9J.rnmJ, o.b~, o.mer' bb~~ O.C9JmJ :D~~fl~:W/ 

~ (9l 'J rh VI'U V) ~1 MIC ~B ';j~~'lJ fll1:W b ~lJ~tJ~l?{v)~ B'l?ll'J?l nV)~ B-:JVl~ Bv)'Vl V)~ eJ-:J~1:wiJfll1lJ~tJ 
q q 

(Oonmetta-aree et al., lvooct') lV)tJbtl~tJ'lJbVltJ'lJn'lJ.su~fn'lJf)lJ ~B Jlfl~tJbb~~tJ1BBfl68b(9l(9l~1~tJfl~tJ
q q 

~lnfll';j'Vl~?lB'lJ~'lJ';h ?ll';j?ln~?l:W'W1~';j1'VltJ~?{n~~ltJJlfl~tJ ~ltJ15fll';j~:wtYtJ ?ll'J?{n~1'lJeJ~-:J~, 
'lh~~'Vl5.fll~1tJfll'JEJ'lJ~-:Jfll'Jb~~t1Jb~'lJ1(9l~eJ-:Jbb'lJf1vh1tJ V alginolyticus ~'l~~ (MIC = lv.mJrn mg/U 

'JB'l~-:JlJl~B ?ll';j?ln~-Wl'Vl~~ltJ1~'J (MIC = ct'.er'mJ mg/U bb~~?ll'J?{n~~l (MIC = C9Jo .c;;'(er' mg/U 

~ltJ?ll'J?ln~?ll.1tJ1~'J1'VltJ~?{n~~ltJJlfl~tJ ~ltJ bf)~B'l'J~bVltJ Rotary evaporator tYtJ ~'lJl1 
?{l'J?ln~~lbb~~?{l'J?{n~1'lJeJ~-:JiJtl';j~~Vl5[l1~1tJnl';jEJ'lJ ~-:Jnl'Jb~~t1Jb~'lJl(9l~eJ-:Jbb'lJf)V1b~tJ V olginolyticus 

?{'l?{~ (MIC = C9Jo.c;;'(er' bb~~ C9Jo.c;;'(er' mg/L (9l1lJ~1~'lJ) 'JB-:J~-:JlJl~B ?ll';j?fnv)~l'Vl~~ltJl~'J (MIC = 
'U q 

lvC9J.~~ mg/U 
I v 11 d .... v v d ~ 

?{l'U?ll';j?lfl~?f~tJ ~'J VltJVl?lfl~v)ltJbeJliltJ8~ c;;'(cf% v)ltJbf1'J8-:J'J~bVltJ Rotary evaporator tJtJ 

~'lJ11 ?{1'J?{n~~1~tl'J~~'Vl5[l1~1tJfll'JEJ'lJ~-:Jnl'Jb~~t1Jb~'lJ1(9l~8'l bb 'lJf)V1b~tJ V a{gino{yticus ~-:J~~ (MIC 

= lvC9J.~~ mg/U 'JB'l61-:J:Wl~B ?fl'J?{n~~lVl~~l tJ1~'Jbb~~?fl'J?ln~1'lJ eJ ~'l (MIC = C9JmJct.oo bb~~ 
C9JmJct'.oo mg/L (9l1:W~1~'lJ) 

http:C9JmJct'.oo
http:C9JmJct.oo
http:C9JmJct.oo
http:rnct'o.oo


r;1d'U~T~~n~,u~'Ul~';ilV1tJ~~n~~dtJl.e),Bl'ueJ£:l (9)oo9·u ~dtJl.fOl~eJ\l';i~I.VltJ Rotary evaporator L1'U 

~'l.dl ~1';i~n~~hih.h~~V15.nl~1'Ufll';i~'U~\lfll';iI.~~qjl.~tll~6ijeJ\lI.I.'UfOlY1l.~tJ V olginolyticus ~\l~~ (MIC 

= l~:u;tl/(Jl mg/U ';ieJ\l£:l\llJl~€l ~1';i~n~~1V1~£:lltJl~';ibb£:l~~1';i~n~1'U~~\l (MIC = <t.~~ bb£:l~ <t.~~ mg/L 

~llJ~l~'U) ~\ll.b~~\l1'U~1';il\l~ ~ 



l ~'Ul91eJ'U~ lfJ n11'Vi1~1f111:Ub~:U~'U~16i~azJeJ~6i1'HH1~'VIEJ1'U~1n6i:u'Wlwc.ilv)EJvr~ m ~iJ~b'Un11n1~~ 
bb 'UfiVi b~V v. alginolyticus ~'Vhb~dl~b1f1b'U'VIBEJ'VI11'U (Minimal Bactericidal 

Concentration: MBC) b~EJ15 TotaL pLate count 

~(;1 nl'~'Vl~?leJ'U'lh~~'Vl5.nl'V11"1JeJ'l?ll'J?fn~VltJl'U~ln?f:W'W1'Vr~lvm~'l bl1 ~D~ 1~bI,n V;l1'Vl~(;11tJ1~'J, 
~1 bb(;1~1'Ue-J~'l ~?ln~~";ltJt9l1vll(;1~(;11tJ~1'ln'W 1~bbn Jln~'W beJ51'WeJ(;1 ~cr% bb(;1~beJ51'WeJ(;1 (9)00% ~eJ 
bb'Urlvh~tJ V olainolyticusJ ;'lnl"JVllfh MBC ~~vll~eJ~lnnl'J'Vl~(;1eJ'lVllfh MIC 

'IJ ,
1~tJ~Vj(;l:W 

~1?11~ bn~rll1:W~'W bb(;1 ~Vl(;1:w~ijrll1:W~'W?I~Vfl tJ~iJrll1:W b~:w~'W~ eJ-;Ul nVl(;1:w~l?f :Wl'Vl~?leJ'UVll~l MBC, , , , , 
~ltJ15 Total plate count (.n1'V11~ (9)ct) ~1 MBC ~B rll1:Wb~:W~'W~1~~~vlrll,xbb'UrlV1b~tJ(?11tJ ~~.~% 
Vl~eJ:Wlnnl1J'W (MBC < ~o cfu/o.(9) iJ(;1~~(?1'J) (5~1'V11'J Qli1n~ bb(;1~rlru~, ~ctcto) 

-;Ulnnl'J'Vl~?lB'U'VII'Ul1 ?ll'J?ln~?I:W'W1'VII'J1'VltJ~?ln~~l tJJln~'W ~1 tJi5nl'J~:wL1'W ?fl'J?ln~1'Ue-J~'lij, 
LJ'J~~'Vl5i11'lf'jl'Wnl'Jfh~~bb'UrlV1b~tJ V olginolyticus ~'l~~ (MBC = ~(9).~~ mg/U 'JeJ'l(;1'l:W1~eJ ?f1'J 

?fn~~l (MBC = ~bl1.b'1Ict mg/U bb(;1~?ll'J?ln~,A11'Vl~(;11tJl~'J (MBC = ~b'1I.cro mg/U 

?f1'J?ln~?I~'W1'VII 11'VltJ~?ln~~l tJJ1n~'W ~ltJbrl~eJ'l'J~bVltJ Rotary evaporator 'VII'Ul1 ?l1'J?ln~6[i1 
ihh~~'Vl5.n1'V111'Wnl'Jfh~~bb'UrlV1b~tJ V olginolyticus ~'l~~ (MBC = ~bl1.b'1Ict mg/L) JeJ'l(;1'l:W1~eJ ?fl'J 

?fn~y;Jl'Vl~(;11tJl-;UJbb(;1~?l1J?ln~1'Ue-J~~ (MBC = (9)b'1Ict.oo bb(;1~ (9)b'1Ict.oo mg/L (?11:W~1~'U) 
?flJ?ln~?f~'W1'V11J1'VltJ~?ln~~ltJbB51'WeJ(;1 ~ct% ~lmfl~eJ'lJ~bVltJ Rotary evaporator'Vll'Ul1 

?flJ?ln~~liJtJJ~~'Vl5i11'V111'Wn1Jn1~~bb'UrlV1b~tJ V olginolyticus ~'l~~ (MBC = (9)b'1Ict.OO mg/U 

JB\l(;1'l:W1~B ?ll'J?ln~V;ll'Vl~(;11 tJ l-;UJbb(;1~?l1J?I n~1 'Ue-J~'l (MBC b'1Ioo. 00 bb(;1~ b'lloo.oo mg/L 

(?11:W~1~'U) 

?flJ?ln~?f~'W1 'VIIJ1'VltJ~?ln~~l tJbB51'WB(;1 (9)00% ~lmrl~B~J~bVltJ Rotary evaporator 'If'j'Ul1 

?l1J?ln~~liJ'LlJ~~'Vl5.nl'V111'Wn1Jnl~~bb'UrlV1b~tJ V olginolyticus ~~~~ (MBC = ~(9) . ~~ mg/U 

JB\l(;1'l:Wl AeJ ?ll'J?ln~,A11'Vl~ (;11 tJ l-;U'Jbb(;1 ~?l1'J?I n~1'UtJ ~\l (MBC b'1Ioo. 00 bb(;1 ~ b'lloo. 00 mg/L 

(?11:W~1~'U) ~\lbb?l~\l1'W(?11Jl~~ ~ 
~1'W~~fll'Ufl:w~1~J1n~'WJ'W1JJ?ll:W1JflfJ'UJ'lbb(;1~nl~~bb'UrlV1b~tJ V o{aino{yticus1~ bb~1'W~~, , J, 

rll'Url:wm;;1tJ1BeJn~b(?1(?1~1s/TtJrl~'W?ll:W1Jf:)fJ'U~'lbb(;1~ nl~~ bb 'UrlV1b~tJ v. olginolyticus 1~ l~tJ b~eJt11:Wl, 
Vll~l MBC ~ltJ15 Total plate count WU11b~eJbb'UrlV1b~tJ1JJ~'W'U'W TSA agar 

~lf)~(;1nlJ'Vl~?leJ'U'VII'Ull ?llJ?ln~?I:w'W1'V11J1'VltJ~'l bl1 ~D~~?ln~~ltJJln~'U 1~tJi5nlJ~:w-;u~iJ 
'LlJ~~'Vl5.nl'V111'WnlJnl~~bb'UrlV1b~tJ V olgin~lyticus1~~'l~~ ~\lL1'W1'WnlJ'Vl~(;1eJ'l~'W(?1eJ'W~ ~ bb(;1~ ct 

~\lvllnlJ~n~lbQ'Vlll~?llJ?ln~?I:W'U1'VIIJ1'VltJ~?ln~~ltJJln~'W 1~tJ15nlJ~:WbvhL1'W, 

http:b'lloo.oo
http:9)b'1Ict.OO
http:9)b'1Ict.oo
http:9)b'1Ict.oo


I 


~. ~J1 



61 TH'i n~Vi EJ TU 

6l:JJu1 'V'J'a 
~ MIC (mg/L) MBC (mg/L) 

OJ I 

L11fl~'U I evaporate 


VeJ61'UeJ~ ~cf% I evaporate 
 b'1100.00 

l,eJ61'UeJ~ (9)00% I evaporate b'1100.00 

OJ I 

L11fl~'U I evaporate 
I 

~1 


l,eJ61'UeJ~ ~cf% I evaporate 
 (9)b'11cf.oo 

l,eJ61'UeJ~ (9)00% I evaporate 

OJ I 

L11fl61'U I evaporate 


beJ61'UeJ~ ~cf% I evaporate 
 b'1100.00 

l,eJ61'UeJ~ (9)000/0 / evaporate b'1100 .00 

~'W~eJ'W~ m 	 nT;)bVi~EJ'Jt111~bn~1'aR1u~leJ61i61 (vibriosis) bb6i~Vl1rh Median LethaL Dose at ~~ 
hr (LD~o at ~~ hr) 

~~ fll'aVl~~eJ,! bVl~tJ1L1111Xbn~1'af)l'U~leJ~?I (vibriosis) 1'UVleJ tJVlll'UtJ fl ~~il~'Ul~r111:W tJl1 

btJ~eJflbu~tJ m.kJcf ± o.ocf b6(j'U~b:WI?l'a r111J.Jflll,!btJ~eJflbU~tJ kJ.(9)(9) ± o.om 1,6(j'U~b:WI?l'a bl,~~ilJl'VI,rfl 
~l bu~ (J ~ . kJb ± o . kJ~ fl~:W 1~[Jvllfll'a~fl'\11r111:W b~:W~'U~eJ,!l,~eJ 1,1, 'Ur1Vi I,~[J V. olginolyticus ~vll11X 
VleJ(JVlll'U~ltJ~\l cfo btJeJ~I,~'U~JlltJ1'Un~l kJc[ ill:W\l (Median Lethal Dose at kJc[ hr: LOero at kJc[ 

hr) ~ltJ15fll'a5~b~eJb~lfl~1:Wbtr'eJl,vh~'eJ\lVleJtJVlll'U (Intraperitoneal injection; IP) 'W'U';h il~l LDero 

b'vhfl'u (9).c[®b x (9)0~ cfu/ml (Jllfl~tnfl '1.) ~'!VleJ[JVlllt!~tlflbVl~tJ1L1111Xbn~1'af)l'U~leJ~?I (vibriosis)
'U 

~lmI,Ur1Vlb~tJ V. olginolyticus '<i)~ileJlfll'atJlfl (proboscis) 'Ul:Wbb~,! (Jll'W~ (9)b) 

• 


http:b'1100.00
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,r'U\91£)1J~ cC n1'i'VIflftv'U'Vf1A11lJbiJ1Jvh~tJv~a1'iftnfl'VftJ1'U\l1nftlJ1Jl'W'il'VItJi~ m ~ufl~'Vi11~'VfvtJ• 
'Vf111J~1tJ era 	btlvibeH1J~ (Median Lethal Concentration: LC~o) 

~~fl1~'VI~~€l'U'VI1r1d1lJLtJ'W~m€l~~1~'Hr~'VIEJ1'U~1fl~lJ'Wlw~lvm~~ m ~cQ~ 1~lJ.n YJ1'V1~~1EJ 
~ 

1~~ ~1 lb~~ltJl:J~~~~tl~~dEJt111~EJ't11'V1€lEJ'VId1'W~ii'lJ'W1~r1d1lJEJ1dLtJ~€lflLQ~EJ ~.ri~ ± o.o~ 
L~'W~blJ{Jl~ r1d1lJfl11~btJ~€lflLQ~EJ ~.o~ ± 0.0(9) b6lj'W~blJ{Jl~ Lb~tiit11'V1,rfl~hLQ~EJ b.o~ ± o.o~ fl-rlJ 

lJ1'V1~~€l~ b~EJ~l'W~1~~tl~'VIEJ1'U~lJ'W1'W~1 'VI EJ~ fld1lJ b siJlJsiJ'W~1~tl'W (9)0 ~~vl'U vl~d ri, boo, ~,~oo,, 
~,~oo, (9),~00, boo, moo, (9)eto, g)/et, mg)/.eto I.b~~ (9)~.g)/et ij~~fl-rlJ/~{Jl~ bb~~'VI1~~vl'Ufld111barrllsiJ'W 

~btJ'W~m€l~~1~~tl~'VIEJ1'U~1flG1lJ'W1'W~1'VIEJ~~ m ~cQ~~"v111~'VI€lEJ'VId1'W{Jl1EJ eto btJ€l'h~'W~ fl1EJ1'Wbd~1, 
rib idllJ~ 1~EJ't11e){Jl~1fl1~{;l1EJ (0/0) bb~~r11r1d1lJ bsiJlJsiJ'W'lJ€l~G11~~tl~'VIEJ1'U~1I'W1'W ~1'VI EJ (ij~~fl-rlJ/~ (;l~), 
1I1~~1~fl';jl'rJbI.G1~~ bb'Wd1,JlJfl1~{;l1EJ~€l~'VI€l EJ'VId1'W'VI~~eN b~€l'VI1r11 LCcto rib hr ~1flr1d111 bsiJlIarr'W~€l~ 
bb~~~~1';jG1tl~~"v11t~'VI€lEJ'VId1'W{Jl1tJr1~~'VI~~ (eto btJ€liL~'W~) fl1tJ1'W rib idllJ~ vl~lb~~~1'W~1~1~~ et 

~~fl1~'VI~~€l'Ur1d1lJ bc\J'W~~~€l~G11 ~~ tl~'VI EJ1'UG1lJ'U1'W~1'VI tJ ~€l'VI€l ~'VIdl'W 'W'U';h 'VI€l tJ'VId1'W~, 
b~tJ-31'W~1~~tl~'VI~1'UYJ1'V1~~1tJ1~~~~ii€l1fl1~fl"a~d'Wfl~~'J1tJ lb~~~'W1tJ~'WlJ1~'WV1'V1~-3~1fl bb~~-31'W~1 ~ 
~tl~ 1~~'VI€ltJ'VId1'W1'WG11~G1tl~~~~vl'Ur1d111lilJsiJ'W~~bb~ (9),~00 - ri,boo ij~~fl-rlJ/~{Jl~ ~~b~lJiifl1~ 
{Jl1 tJtJ~~lJ1 ruidllJ~~ ~ bb~~1'W';j~vl'Ur1d1lJ b'iJlJ'iJ'W~~ bb~ ~,~oo - ri,boo lJ~~fl~lJ/~~~ 'VI€l tJ'VId1'WtJ~r1~ 
iifl1~~1tJ€l~1~~€lb~€l~~'W~1tJ'VIlJ~.fl1tJ1'W ~~ ~dllJ~ ~d'W1'WG11~G1tl~r1d1lJb'iJlJsiJ'W (9),~00 lJ~~fl-rlJro~~ 
'VI€ltJ'VId1'W~~iifl1~911~€l~1~ ~€l b~€l~~'W~1 tJ'VIlJ~.fl1 tJ1'W rib ~dllJ~ l~€l'VI~~€l'Ur1~'U rib ~d111~ 'VI€l tJ 

, 1.1 	 ,.."...". 1 Q.I ft~ 1 ~ Q.I 111 111 

'VId1'W'VIb~tJ~ 'W~1~~fl~'VItJ1U"n1'V1~(l1tJ b~~'VI~~~'Ur1d1lJb~lJ~'W '000.00, moo.oo, (9)eto.oo, ~et.oo, 

mg)/.eto bb(l~ (9)~.g)/et iJ~~fl-rlJ/~~~ :ne){Jl';j1fl1~~1tJ~~~lJbYhn'U ~o, mm, (9)g)/, (9)g)/, (9)m bb~~ (9)0 

LtJ€lib~'W~ 911lJ611vl'U bb~~iir11 LCcto rib hr bYl1tl'U m~et.~et lJ~~fl~lJ/~{Jl~ (.fl1'W~ (9)g)/) (.fl1r1~'Wdfl ~. 
~1~1~~ (9)) 

Vi€l tJ'VId1'W~ L~tJ~1'W~1';i~tl~'VItJ1'U~1~~ii €l1fl1~fl~~d'Wfl';j~d1 ~ bb~~~'W1tJ~'WlJ1~'W.y]'VI~~~1fl lob~ 
, 	 ~-31'WG11~~tl~ 1~~'VI€l~'VId1'WhJiifl1~~1tJfl1tJ1'W ~ ~dllJ~ Lb~fl'VI~~~1fl bb~~1~~tl~ 'VI€l tJ'VId1'W~ Lb~1'W~1':i 

G1tl~~~~vl'lJr1d111b'iJ1I'iJ'W ~,~oo - ri,boo lJ~~fl-rlJ/~~~~'W1tJ ~~b~lJ:nfl1~~1mJ~~lJ1ru~dll1~~ et bL~~ 
tJ~r1~:nfl1~~1tJ€l~1~~€lL~€l~~'W~1~'VI1I~fl1~1'W ~~ ~dllJ~ ~d'W1'W~~~'lJfld111 10 'iJlIarr'W ~,~oo lJ~~fl-rlJ/ 
~{Jl~ 'VI€ltJ'VId1'WtJ~r1~:nfl1~~1tJ€l~1~~€l L~€l~~'W~1~'VIlJ~fl1tJ1'W ~~ ~d111~ ~d'W1'W~1~~tl~r1d1lJ LarrllsiJ'W 

http:9)eto.oo
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bflOO - (9),1900 lJfl~f1-r1J/~(9l~ Vi€l~Vidl'U~~i1f11~(9)1~€l~1\l~e] I.ti€l\l~'U~\l~d11J\l~ (,Ylf19 I.l.fl~Vic;r\l~lf1~d11J\l 

~ ml19 Vi€l~Vidl'U~~Vi~~(9)l~ 1.~€lVl~~€l'Ufl~'U ~b ~d11J\l Vi€l~Vidl'U~b~~\ll'U~l~~n~Vi~l'U~l~~~~'U 
~ 

iJ g.J 	 Q. Q Q.I.c::.\. Q,Q.J 

fldl1Jb~1J~'U (9),1900, boo, bflOO, (9)eto, (,Ylfet, bfl(,Ylf.et bbfl~ (9)~.(,Ylfet 1Jflflf1~1J/fl(9l~ 1J€l(9l~1f11~(9l1~~~~1J 

bVlln'U (,Ylfbfl, 19bfl, bflO, (9)(,Ylf, 190, (9)(,Ylf I.bfl~ (9)0 bLJ€l1b~'U~ (9)11J~1~'U bbfl~i1r11 LC<to ~b hr bVlln'U 

~O~.bfl~ lJfl~f1-r1J/~(9)~ ([I1'VIJ~ (9)~) (fllfl~'Udf1 ~. (9)1~1\l~ 19) 

Vi€l ~Vidl'U~ I.~~\l1'U~l~~n~Vi~l'U1'U ~~\l~ ~i1€l1 f11~f1~~d'Uf1~~dl ~ bbfl~~'U1LJ~'U~Jl~'UVl 
Vic;r\l~lf1bb~fl\ll'U~l~~n~ 1~~Vi€l~Vidl'U1:wi1f11~(9)1~fll~1'U ct ~d11J\ll.b~f1Vic;r\l~lf1l.b~~l~~n~ Vi€l~Vidl'U~ 
bb~l'U~l~~n~~~~~'Ufldl1Jl.i1Ji'U ~,boo lJfl~f1-r1J/~(9)~ ~~b~1Ji1f11~(9)1~LJ~~1Jlru~d11J\l~ b I.bfl~tJ\lfl\li1 
f11~(9l1~€l~1\l~€ll.ti€l\l~'U{9)1~Vi1J~fll~1'U 19ct ~d11J\l b~€lVl~~€l'Ufl~'U ~b ~d11J\l Vi€l~Vidl'U~b~~\ll'U~l~ 
~n~Vi~1'U1'U~~\l~~~~'Ufldl1Jl.i1Ji'U ct,~oo, 19,ctoo, (9),1900, boo, bflOO, (9)eto, (,Ylfet, bfl(,Ylf.et I.bfl~ 
(9)~.(;I))et lJfl~f1-r1J/~(9)~ i1e){9)~1f11~(9l1~~~~1JI.Vlln'U bbfl, ct(,Ylf, ctbfl, (9)(,Ylf, 19bfl, (9)(,Ylf, (9)(,Ylf, (9)0 bbfl~ (9)bfl 

btJ€l1b~'U~ (9)11J~1~'U bbfl~i1r11 LC<to ~b hr bVlln'U bfl,O(9)(;I)).(9)(9) lJfl~f1-r1J/~(9)~ (fll~~ (9)~) (fllfl~'Udf1 
..,j 

~. (9)1~1\lV1 bfl) 

~1';i1~~ ~ r11 LC<to ~b hr ~lflfldl1Jbi1Ji'U~€l\lbb~fl~~1~~n~~1J'U1~~~vll1~Vi€l~Vidl'U(9)1~
~ 

fl~\lVi~\l (eto bLJ€l1b~'U~) fll~1'U ~b ~d11J\l 

a1';ian~~~1ua~ul~';ian~~d~J1 
~ 

LC<to ~b hr (lJfl~fl-r1J~{9)~) 

YJ1Vl~fll~1~~ bfl~et.19et 

I 

~1 ~O~.bfl~ 
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i11~~ (9)~ n':i1vJ LL~~~LL'U11iflJn1':i~1tJ'1JeJ~'VfeJtJVi11'U'Vl~"eJ~1'ULL~"~fl11lJ L~lJ~'U'1JeJ~~1':i~n~'VftJ1'lJ 
1'L,e.J~~~Yi",l~'VfeJtJ'Vf11'U~1tJ <to b'\JeJ4b~'U~ i11tJl'U ~b i11lJ-:l 



rno 

~'U~eJ'W~ cr rl1"jAnM1tJ"j~aVl5.n1'W~eJ"la1"jan~'VIEJ1'U~1na:u'U1'W"jl'VIt1~"l rn ~'il~ b'Wn1"jUeJ"ln'Wbb~~
q 

-rnM11"jf)~~b~Bbb'Uf)vh~EJ v. a 19in0 lyticus b'WViBEJVi11'W 

t-J{;1fll'~~fl't~l'lJ~i~~Vl5fll~~eJ'l~1'j~n(?1V1tJ1U~lfl~11'U1vn1vw,ff-J m ~iJ(?1 1~bbri .wlVl~{;11 tJ1~'j ~1 
~ 

bb{;1~1utJ~-J 1'Ufl1'ji1eJ-Jn'Wbb{;1~~fl'l~n1'jfl~(?1b~eHb'UflVlb~tJ V olginolyticus1'U'VjeJtJVll1'U~1 tJ15n1'jbb~bD'U 

'j~tJ~b1{;11 (9)((' l'U 1(?1tJVleJtJVl11'U~t11111Vl(?1{;1eJ-JlJ~'U1(?1fl1111tJ11bu~eJnbo~tJ ®.b'1IcS:: ± o.o® b~'U~bl1l?1'j 
Al1:wnl1'lbu~eJnbo~tJ (9).bmJ ± 0.0(9) b~'U~b:W\?1'j bb{;1~lJJ1V1'Un(9)lbo~t.J (('.00 ± o.o~ fl1':w ~lntT'U5(?1 
b~eJb~ln~1:WbtrBbVll~eJ-JVleJt.JVl11'U~fh LOero ;-JlJ~lbvhn'U (9).(('®b x (9)0 ~ cfu/ml l(?1tJn~:W'VI(?1{;1eJ\l

~ 

u'j~neJ'U~ltJ (<9).) ~(?1fll'U~l1bJ1?lb~eJ bb~bb~~1'j~n(?1V1tJ1'U~:y'U1~'j (~(?1Al'U~l1{;1'U: negative control) 

(®.) ~(?1Al'U~:w1?lb~eJ bb~bJ bb ~~l'j~n(?1V1tJl'U~:y'U1~'j (~(?1Al'U~l1'Ul n: positive control) (m.) ~(?1 
Vl(?1{;1eJ'l1~b~eJ U{;1~ bb ~1'n~l~l tJ~1'j61n(?1V1tJ1'U~:w'Ul~'jlVltJ~Al1:W b~'11~'U,ff\l b 'j~~'U Vl1n1'jVl(?1{;1eJ\l b~tJ\l 

~ 

V1eJ tJVll1'U1'U?l1'j?ln(?1VltJ1'U?l11'W1'V'j'j1 vw,ff\l m ~U(?1 b.u'U 'j~ tJ ~ b 1 (;11 (9)((' l'U b~ 1~\l bfl\?1 n1'jru bb{;1 ~U'UViflnl'j 
~ 

\?11 tJ?I~6111~eJ\lVleJ t.JVll1'UVl fll'U ~'Ufl'j'U (9)((' l'U V1~-J~ 1ntT'U~\l111r)1'Wl ruVll'lh~~Vl5fl1~~eJ\l~1'j~n(?1
~ 

V1tJ 1U~1 n?l:W'U1~'j1Vl tJ,ff\l m ~iJ(?11 'U n1 'j tJ'U ~-J bb{;1 ~i1 eJ\l n'U l'fl~11 'jAl'U~1eJ6B~ (vibriosis) 1'UVleJ tJVll1'U, 
1(?1tJvl1n1'jl bA'jl~~~eJl1{;1Vl1-J~~~ bb{;1~ bU~tJ'U bVltJ'U~l bO~ tJ~eJ-Jfll'jVl(?1{;1eJ'l ~\lU~(?1-J1'U\?11'jl'l~ b bb{;1~

'IJ 

fll~Vl ®o - ®® (fllAt-J'Uln oJ 

t-J{;1 fl1'j~fl~1'lh~~Vl5fl1~~eJ'l ~l'j?l n (?1V1 tJl'U.w1Vl ~{;11 tJ1 ~ 'j 1 'U'j~~'U fll111 b ~11~'W~ bb\?1 n~ l\ln'U,ff\l 

Al1:Wb~11~'U (9)~.mJcS::, b'1IcS::.oo, (9)cS::o. o o, moo.oo bb{;1~ boo.oo iJ{;1~n111/~\?1'j eJ~1\llJtrtJ~1fi't1JVl1\l 

?I~~ (p<o.ocS::) b~eJ'l~lnlJ-oJl'Ul'Ub~eJbb'UAYh~tJ V olginolyticus ueJtJfl';h~(?1nl'jVl(?1{;1eJ-J~'U1 ~\llJeJ\?1'j1 
QQ !V '1 d.!j 1 cu ni:1 '1 d cu 

n1'j'jeJ(?1~1\?1'jeJ tJ{;1 ~ ~b. bmJ ± m. mm b(?1tJVleJ tJ'V/l1'UVlVl(?1{;1eJ\l b{;1 tJ-J 'U~1'j~ n(?1V1 tJ1'U~ 1Vl~{;11 tJ b~'jVl'j~ ~'U 

Al1:Wb~:W~'U (9)~.mJcS::, mb'1l .cS::o, mJcS::.oo, (9)cS::o.oo, moo.oo bb{;1~ boo.oo iJ{;1~fl1'l1/~\?1'j lJeJ\?1'j1n1'j 
QQ Q!V 

'jeJ(?1~l\?1bO{;1tJ'jeJtJ{;1~ cS::m.mm ± m.mm, bo.oo ± ®cS::.(9)mJ, (('0.00 ± (9)cS::.~~, (9)m.mm ± b.bb'1l, (9)0.00 
o cu d.!j 1 cu ni:1 '1 d cu

± cS::.mJ(,YJ) bb(;1~ 0.00 ± 0.00 (?)111{;11(?1'U bb{;1~V1eJtJVil1'UVlb{;1tJ\l 'U~1'j~fl(?1V1tJ1UvnVl~{;11tJb~'jVl'j~(?1'UA11:W 

b~:W~'U mmJ.cS::o iJ{;1~n111/~(?)'j lJeJ\?1'j1fl1'j'jeJ(?1~1(?)~'l~(?1 bb~hjbb(?)fl~1\ln'UVl1'l~~~ (p>o.ocS::) n'U~(?1n1'j
'IJ ~ , 

Vl(?1{;1eJ'l~'j~~UA1111b~11~'U (9)~.mJcS:: iJ{;1 ~ fl1'l1/~\?1'j ?ll 'U1'U n~:Wfll'U fl:W'Ul ntT'UlJeJ(?)'j1 n1'j'jeJ(?1~1\?1 ~eJ tJ{;1 ~ 
~ ~ 

(('0.00 ± 0.00 ;\lhjlJA1111bb(?)f)~1\ln'UVl1\l~~~ (p>o.ocS::) n'U~~fl1'jVl(?1{;1eJ\l~'j~~'UA1111b~:w~'U,ff\l b 

'j~~u ((9)~.mJcS:: - boo.oo iJ{;1~n~l1/~(?)'j) 1(?1tJ~(?1nl'jVl(?1{;1eJ-J~'j~~'UA1111b~11~'U boo.oo iJ{;1~n1':w1, 
~(?)'j b~eJVl(?1{;1eJ-Jb~t.J\l~'Ufl'j'U (9)((' l'U ~'Ul1 V1eJtJVl11'W~Vl(?1{;1eJ\lb~tJ\l1?11tJ,ff\lVll1~ ~\l1~lJA11:Wbbl?1fl~1\ln'U 

Q~ V d Q..I 2..1 2.J ~ At. V .A. d 
Vl1\l?ltll?1 (p>o.ocS::) fl'U~(?1Vl(?1{;1eJ\lVl'j~(?1'Ufll1:Wb~:W~'U (9)cS::o.oo bb{;1~ moo.oo l1{;1{;1fl'jl1/{;1\?1'j (.fl1'WVl 

~o) 

~1 'Ut-J {;1 n 1 'j ~fl~lU 'j~ ~Vl5 .fll'W~eJ\l ~1'j~ n (?1V1 tJ 1'U~ 11'U 'j~ ~'U fll111 b ~11~'U~ bb\?1 fl~ 1'1 n'U,ff\l b 

'j~~'U 'W'Ul1 ~(?1 fll'U fll1{;1'U lJfll111 bb(?) n ~1'l n'U n'U~(?1 Al'U AlJ'Ul fl bb{;1 ~~(?1 fll'jVl (?1{;1 eJ\lVln'j~~'Ufll1lJ boVlJ~'U , ~ "" 
~\l bb~ (9)~ .mJcS:: - boo.00 iJ{;1 ~ f)~11/~ (?) 'j eJ ~1-JlJtrtJ?11 fi't1JVl1'l~~ ~ (p<o. ocS::) b~eJ\l~l fllJ-oJ1'Ul 'U b~eJ 

Q Q !V I .d d Q cu Q= !V 

bb'UAVlb'jtJ V olginolyti:us 'UeJtJnl1~(?1fll'jVl(?1~eJ\leJ'Ul ~\llJeJ(?)'jlfl1'j'jeJ(?1~1\?1'jeJtJ{;1~ ~b.bmJ ± bfl.mm 
'1 d Q 1 cu I Q cu !V !V


b(?1 tJVleJtJVl11'UVlVl(?1{;1eJ-J b{;1 tJ-J 'U~1'j~fl(?1V1tJ1'U~lVl'j~(?1'Ufll111b~lJ~'U (9)~ .{lJ/cS::, mb'1l.cto, {lJ/cS::.oo, (9)cS::o .00, 

Q At. Q.I ~ Q Q.J qQ d 2J 

bflOO.OO bb{;1~ boo.oo :W{;1{;1fl'jl1/{;1~'j lJeJ~'j1n1'j'jeJ(?1~1~b0{;1tJ'jeJtJ{;1~ ~bfl.bflbfl ± ~.~~, bflO.OO ± 

cS::.mJb'1i, ®b.bb'1l ± b.bmJ, ci'b.b{lJ/ ± bfl.bflbfl, ~b.bb'1l ± bfl.bflbfl bb{;1~ 0.00 ± 0.00 ~111~1~'U V1eJtJVll1'UVl 
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l.~tJ.:jl\J(;11';j~n~VltJl'U6lh~';j~~'Url11dJ I. eijdJ~\J (9)eto.OO ij{l~fl-rdJ/~ ~';j iJe)~';jlfll';j';j€J~~1~~.:jG1~ Lb{l~iJ
'U ~ 

rl11dJl.b~fl~1.:jn\J'Vll.:j~~~ (p<o.oct) n'U~~f)1';j'Vl~{l€J.:j~';jt~'Url11dJ l.~dJ~'W (9)~.~ct, ~et.oo, bflOO.OO 

I.L{l~ '000.00 iJ{l~fl-r~J~~';j ~1'Wl'Wf)~dJfl1'UrldJ'U1f)J'WiJe)~';jlf)1';j';j€J~~1~~€JtJ{l~ bflO.OO ± et.~~ ~.:j, , 
111iJfl11dJ l.b~fl~l.:jn\J'Vll~~~~ (P>O.oet) n'U~~f) 1';j'Vl~{l€J~~';j~~'Url11dJ L~dJ~'W (9)~.~et, bfl~.ctO, 
~et.OO, (9)etO.OO I.L{l~ bflOO.OO ij{l~fl-rdJ/~~';j 1~tJ6ij~f)1';j'Vl~~€J~~';j~~'Ufl11dJl.~dJ~'W '000.00, 

• LI I II IJ I 

iJ{l~ fl-rdJ/~ ~';j l.ii€J'Vl ~{l €J~ I.~ tJ~ \I'Wfl1'U (9)~ 1'W 'W'Ul1 VI€J tJ VI 11\JYl'Vl ~~ €J~ L~ tJ.:j ~1 tJVl~VldJ~ S8~iJfl11dJ 

I.b~f)~l~n'W'Vll~~t)~ (p<o.oet) n'U~~'Vl~{l€J.:j~'W1 (fny.j~ ~(9)) 
, ,IJ 

l.b~ ~ e.J {l fll ';j ~fl~l'U ';j ~ ~'Vltiill 'W'lJ €J.:j ~1';j ~n ~VI tJ l'U1tl ~ -r~1\J ';j ~~Urll1:W L~dJ~'W Vi I.b~ fl ~1~ n'W VI~ '0 
V I ..". I V ..". v VV 

';j~ ~'U 'W'U 11 'l1~fl1'UrldJ ~'UdJfl11dJ Ll.~f) ~1~ f)'Utt1~ rl1'UrldJ 'U1 fll.b{l ~6ij~ fll ';j'V1 ~~ €J~'Vl ';j~ ~ 'Url11dJ L'lJdJ 'lJ'W 
~ ~ ", 

(9)~.~et, ~et.oo, (9)cto.oo Lb~~ bflOO.OO ij~~fl-rdJ~~';j €J~l~iJi1tJcl'l~qj'Vll~~~~ (p<o.oct) ~~iJe)~"jl 
f)1';j"j€J~~1~~€JtJ~~ ~b.'o~ ± bfl.bflbfl 1~tJVI€JtJVl11'W~'V1~~€J~ l.~tJ~l'W~l'~~nV1V1tJl'Ul'U~~~~';j~~'Ufl11dJ 
b~dJ~'W (9)~.~et, bfl~.etO, ~et. oo, (9)eto.oo, bflOO.OO I.l.{l~ '000.00 ij{l~fl-rdJ~~"j iJe)~';jlfll"j';j€JV1~1~ 

..,j v 
1.0{ltl';j€JtJ~~ eto.oo ± ct.~~, '00.00 ± (9)et.~~, eto.oo ± (9)et.~~, ~.b~ ± ~bfl.bflbfl, (9)bfl.bflbfl ± 

bfl.bflbfl I.b{l~ '00.00 ± (9)(9).etet ~ldJ~l~'U VI€JtJVi11'W~I.~tJ~t'W~1';j~n~VitJl'Ul'U~~~~"j~~'Ufll1dJl.~1J~'W 
bfl~.etO I.b~~ '000.00 jj{li)fl~dJ/i)~';j iJe)~"jlf)1';j"j€JV1~1~~~~~ I.b~l11l.l.~fl~l~n'W'Vll~~~~ (p>o.oet) n'U 

'lJ , 

6ijV1f)1';j'Vl~~€J~~';j~~'Ufl11dJ I. ~dJ~'W (9)~.~et, ~et.oo 1.1.{l~ (9)eto.oo ij{l~fl-r1J/i)~"j ~1'W1'Wfl~:Wfll'UfldJ, , , 
'U1f),1'WiJe)~';jlf)1"j';j€J~6l11~~€JtI{l~ bflbfl.bflbfl ± bfl.bflbfl I.b~~111iJrl11:WLb~fl~1.:jn'W'V11~~t)~ (p>o.oet) n'U~V1 
f)1';j'V1~{l€J.:j'Vlf)"j~~'Ufl11dJ L~dJ~'W (9)~.~et - '000.00 ij~~fl~dJ/~~~) 1~tJ6ijV1fll"j'V1V1~€J~~';j~~'Ufl11dJ, , 
b~dJ~'W bflOO.OO ij~~f)-r1J/~~';j iJe)~';jl111"j';j€J~~1~~1~~~ ~.:jiJrl11:Wl.b~f)~1~n\J'V11~~~~ (p<o.oct) nu 

6ij~'VlVl{l€J~~"j~~'t.Jrl11dJL~dJi\J bfl~.etO bb~~ '000.00 ij~~f)-rdJ/i)~"j (ill'W~ ~~), 

- control + control 18.75 37.5 75 150 300 

A."IIlshlu'"l'Ilm~~n~lIll".~ (ijQinfll/n.,~) 

ill'W~ ~O e)~';jl111"j"j€J~~i~'lJ€J.:jVi€J t1V111'W~'V1~{l€J.:j b~t1~~1t1i5fll';j 1.1.6ijL'W~l';j~nV1V1tJl'UVJ1'Vl~{l1 tJ 

1\1';j Vir;1.:j\ll11l~-r'UL~€J V olginolyticus 1.1.~~'VlV1{l€J.:jI.~tJ.:jLtJ'Wb1{ll (9)~ 1'W 
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- control + control 18.75 37 .5 75 150 300 600 

nl~~ ~(9) e){9l~1 f1l'r:H)v1;gi{9l~€l~'VI€l tJ'VIdl'U~VlVl~€l~ L~tJ~~dtJi5f11~ Lb~1'U~1~~nVl'VItJl'U~h 
'VI~~"1f11~-rLJL~€l v. olginolyticus Lb~~VlVl~€l~L~tJ~LtJ'ULd~l (9)~ l'U 
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nl~~ ~~ e){9l~1f11~~€lVl~i{9l~€l~'VI€ltJ'VIdl'U~VlVl~€l~ b~tJ~~dtJi5f11~bb~1'U~l~~nVl'VItJTU1LJeJ~~ 
'VI"'~"1f11~-r'UL~€l v. olginolyticus Lb~~VlVl~eJ~L~tJ~LtJ'ULd~l (9)~ l'U 



(Pll11\1~ b eJ(?)11f)111eJ(7):Ul(?)~eJ'l(WE)tJVll1'W~'Vl(7)61eJ\lb~tJ'l~ltJ1Bf)l'Hb~1tRf1<H~n(7)VltJ1'U';ij1f)?I:W'W1~11 'VltJ, , 
~'l bn ~iJ(7) 1'W~(7)f)11'Vl(7)61eJ\l~1~~'Urn1:Wb~:W~'Ubb(?)f)~1'ln'W bb61~~(7)f11'Uf1:W (?)61eJ(7)1~tJ~bl611, , , 

Vh'VI~6tlEJb~1 ~1 1'U~~\I 
2J 2J 

fl11:JJbCSZJ:JJCSZJ'U 

(:un.l6t) 

Q./ QC> 

eJ(Pl111eJ~~1(Pl 

(~eJEJ6t~) 

2J 2J 

fl1111bCSZJlICSZJ'U 

(:wn.l6t) 

Q./ QC> 

eJ(Pl111eJ~~1(Pl 

(~elEJ6t~) 

2J 2J 

fl1111bCSZJlICSZJ'U 

(:wn.l6t) 

Q./ QC> 

eJ(Pl111eJ~~1(Pl 

(~eJEJ6t~) 

f"11'U~:lJr;1'U 
a 

~b.bb'll ± m.mm f"11'Uf"1:lJr;1'U, 
a 

~b.bb'll ± m.mm fll'Uf"1:lJr;1'U, 
a 

~D.Db'lI ± m.mm 

f"11'Uf"1:lJ'Ulfl, 
be 

<S::'o.oo ± 0.00 f"11'Uf"1:lJ'Ulfl, 
be 

mo.oo ± et.b'lIb'lI fll'Ufl:lJ'Ulfl, 
be 

mm.mm ± m.mm 

(9)~.b'lIet 
b 

cfm.mm ± m.mm (9)~.b'lIet ~m.mm ± ~.~ 
e 

(9)~.b'lIet 
be 

eto.OO ± et.b'lIb'lI 

bYlb'll.eto 
ab 

DO.OO ± lvet.(9)mJ mb'll.eto 
be 

mo.oo ± et.mJb'lI mb'll.cto 
ab 

DO.OO ± (9)et . lv~ 

b'lIet.oo <S::'0.00 ± (9)et.lv~ 
be 

b'lIet.oo lvb.bmJ ± b.bmJ 
e 

mJet.OO 
be 

eto.OO ± (9)et.lv~ 

(9)eto.oo 
e 

(9)m.mm ± b.bb'll (9)eto.oo 
b 

<S::'b.bb'll ± m.mm (9)eto.OO 
be 

<S::'b.bb'll ± lvm.mm 

moo.oo 
e 

(9)0.00 ± et.mJb'lI moo.oo klb. bmJ ± bn.mm 
e 

moo.OO 
e 

(9)m.mm ± m.mm 

boo.oo 
e 

0.00 ± 0.00 boo.oo 
d 

0.00 ± 0.00 boo.oo DO.OO ± (9)(9).etet 
ab 

n11~'U~'W b~eJbb'UflVi b'iEJVl6l\lnl1bVl~~1'l111vi'bn~b1fl1'U~beJ6/16fbb6t~nl1(Pl1T<\)tr'Ucill'W1'Ub~eJbb'UflVi b'i~ 

V. olginolyticus rieJ'Ubb6t~Vl6l\lnl1-rn'MlbU'Wb16tl ~~ 1'U 

~61';ij1nf)11 b'YIJ1~ b~eJbb 'Uf1Vl b~tJ,,\)lf)VlB tJ'VI11'W~(?)1 tJVl~\l,,\)l n f)1'J'Vl(7)61 B'l 'YIJ'Ul1 1'U'Vl n\911 B81\l~, 
~lJ~J1Vhn11 b'YIJ1~ bbtJf) b~eJ1'WB1Vl11b~tJ'l b ~eJ~iJ(7) TSA bb61~ TeBS ~61 f)11'Vl(7)61 B\l'VJ1\j~1 bf1iJ~1~,,\)1f)~(7), , 
'Vl(7)?lB'U API kJoE (BIOMERI EUX®) bb61~~61 f)11'VJ (7) ?I eJ'U n11~eJ:W bbf)1lJ f111:W?ll:W11bi1 'Wn11bf1~eJ'W~ 
(Motility test) bb61~tJ5n~tJ1 Oxidase test 'W'Ul1 btJ'Wb~Bbb'Uf1Vlb~tJ V a19in0 lyticus ~\j1Vf~61(?)1\1n'U 

v v 
.:i "" If .:i c:j c:j, 0 

~ 61 'VI (7)?l eJ'U f1 11 b 'YIJ1 ~ b~B bb61 ~'YIJ?l';ij'U bbtJ f) b~B bb'U f1'Vl b 1tJ f1eJ'W'VJ1 f111'Vl~ 61 eJ\I 
'IJ 

~rln11(?)'Jl"\)iT'Ub~eJbb'Uf1Vlb~tJ~\lVllJ(7) (Total bacteria count) 1(7)tJf)11~lJ\911B 81\1VlBtJVll1'W, 
DltJ bbrl~VlBtJVll1'WtJf)~ 'YIJ'Ul1 WE)tJVll1'WtJf)~iJ\l1'Wl'Wb~eJbb'Uf1Vlb~tJ V olginolyticus ~'l'VIlJ(7)bvhn'U 
(9).~ x (9)0 l'J eFU/ml. bbrl~'VIeJtJVl11'WDltJ~1eJ(7)~1(?)1'Ul'W~~'U?l(7)f)11'Vl(7)61eJ\I iJ\ll'Wl'Ub~Bbb'Uf1Y1b~tJ. , 
V olginolyticus bvhn'U b.~ x (9)0 ~ CFU/ml. 

~61 f)11(?)'Jl,,\)f1ruJl1'YIJJ1'VJ~brl~?I:W?l11?1n(7)VltJ1'U?llJ'W1 'YIJ11'VltJ~\I bn ~iJ(7)~1i'Vl(7)r;1eJ\lb~tJ\lVleJC.J, , 
Vll1'W1'Wbb~61~'YIJ111iJ b(?)eJ~J'U iJrhhJ bb(?)f)~l\1n'W'Vl1\1?l~~ (p>o.oet) 1(7)tJiJ~lBruVlJliJ~eJ\lJ1bu~tJ'VJf)~~

, 'IJ , , 

~ , c:j, ~ d 
f)11VWlrlB\lBtJ b'W~1\j kJ(;YJ}.<f(;YJ}±o.kJ~ - kJ(;YJ}. bb±o.kJbn B\lli'll bSV61 bSVtJ?l f11f111:W bf1lJ burl tJ'Vlf)~(7)f)11'Vl(7)61eJ\I

'IJ , , 

~ , c:j' ',d '1
BC.J b'W~l\1 bnO±O.kJ(9) - bn(9)±o.(9)b psu f11 pH bu61C.J'Vlf)~~f)11'V1(7)61eJ'llJf11eJtJ 'W~1\j ~.o±o.o~ - ~.kJ± 

'U , , ' 'IJ 

0.(9)~ bb61~tJ~lJ1rueJeJf168b';ij'U~61~rl1tJ1'UJ1 (DO) 'V1f)~~f)11'V1~61B\jiJ~lBtJ1'U~1\j et.(;YJ}~±o.kJo - ct.~~± 
, , 'U 

0.(9)~ iJ61~f)1lJ/~(?)1 bb61~r11f111lJbtJ'W~h'lCSZJB'lJ1'VJ~b61 (Alkalinity) iJ~leJ~1'U~1'l (9)(9)kJ±kJ.ct~ - (9)(9)~± 

http:9)(9)kJ�kJ.ct
http:kJ(;YJ}.<f(;YJ}�o.kJ


lv.~c( iJ~~n-r~/~{9l'J' ~l'Unl'J'ibf1'J'l~~'\.J~~lrubbB~1~butJ (Ammonia) 1'WJTV1~b~~1ib~tJ~VlBtJVl11'U 
(?l~B~nl'jVl~~B'l C9lc( l'W~~lb~~?!~~'WVln6(j~ nl'J''Vl~~B~ b~B~f111~ b~~~'Ub~~~ln~'U bb~hjbb{9ln~l'l'Vll'l

'\J ~ ~ 

?!t1~ (p>o.ocr) n'U6(j~nl'J''Vl~~B'l~'U61 1~tJ~'\.J~~lrubbB~1~bUtJbu~tJ'Vln6(j~nl'j'Vl~~B'lB~1'W~1~ lv.~C9lc(±
~ I 	 , , '\J 

(9).~bT1 - bT1.(9)~~±lv.lvbT1 ~g at NIL ~'l'V'ftrJlbb~~~~1'J'liJb(?lB1~~11:J bb(?ln~l~n'UB~l~~,:rtJ?i'lY;)~'Vll~?!t1&1 
(p>o.o<f) ~~bb?!~~1'U(?l1'J'1'l~ flJi 

"'" tf
W111:lJb~eJ1 

(Vlt.hEJ) 
"lJ ~H'11'U I"l W;l'U, , 

... 
e.lillVlnihl1 (OC) 

, '\J 

fldl~b~lJ (psu) 

pH 

DO (m~/l) 

Alkalinity (m~/l) 

Ammonia 

(IJ~ at NIL) 

a 
~6'1I.ct6'1l±o .~~ 

a 
bOO±O.bObO 

~.o±o.o~ 

a 
ct.~~±O . G)~ 

(9)G)bO±h~u:'a 

a 
k>.(9)<9)u:'±G) . ~bO 

"ll(9lfl1'UI"l:!.J'U1f1 

~6'1I . ct~±o.bOlva 

a 
bOo±o.lvG) 

a 
~.G)±o.ob 

a 
cf.~~±o.G)b 

a 
(9)<9)lv±k> . ct~ 

a 
hlvbOct±G).~G) 

cW1V1~6'\1EJ1~'a 

a 
lv6'1l .bb±o.k>o 

a 
bOO±O.bOlv 

a 
~.(9)±o.ob 

a 
ct.6'1Ict±O.(9)G) 

a 
G)G)k>±G) . ~b 

hD(9)D±O.bOk>a 

oU1 1'U~~-3 

a
~6'1I.ctb±o . k>k>a k>6'1I.cfG)±o .G)6'1I 

a a 
bOG)±O.k>~ bOo±o.lv~ 

a a 
~.o±o.o~ ~.G)±o.olv 

act.6'1I~±O.(9)k>	a cf.~G)±o.o~ 

a a 
(9)<9)bO±<9).~ct (9)G)u:'±<9).~bO 

a a 
hu:'6'1Ik>±O.bObO ~.~(9)6'1I±O . bOO 

http:bOo�o.lv
http:9)<9)lv�k>.ct


n11'Vl~(;H}rd-;u ~'V'h fn1~1 bb 'Un b~B bb 'lJflVl b~tJ Vibrio olginolyticus -;U1nVlBtJvn1'U~ih)1n11th tJ 

Lhn'lJ11Jbb~-:JBBnJJ1'Vhn11~n~1~B b~B-:J-;U1n inn bfltJ~~~l bb(;1~flru~ (®et~ri) 1~~n~1'W'lJ11b~B, 
ajaj aj Jt d d d °12.1<=>11 12.11

bb 'lJfl'Vl b 1tJ V alginolyticus lJfll1lJ1'Ubb1-:J6(JB\lb~B1J1fl'Vl~~'Vl-;U~bVI'UtJl'U1 Vlbfl~ 1A 'UVlBtJVl11'U ~ ~tJ 

-;u~'Vhfl11b~l~bWfl b~Bbb 'lJflVl b~tJ-;U1 fl'lJ~blru'lhn (proboscis) 6(JB-:JVlB tJVll1'U~'lJ11J bb~-:J -;U1fltY'U'V'h fl11 

~~-;uu bb(;1 ~~'U 8'U11 b tJ'U b~B bb 'lJflVl b~tJ~cQ~~~B\ln11 'W'lJ11 b~B V alginolyticus ~utJ fl1~bU'Ub~B 
bb'lJflY1b~mbfl11J(;1'lJ tJB1J~~~bb~-:J bb(;1~ihtJ11-:JviB'U~'U 1fl1(;1uiJc;rfl~ru~ fl(;11J 6(JB'lJ b~tJ'lJ iJ~bVI~B-:J'lJ'UB1V111 

'U 

b~ tJ-:J b~eJ TCBS agar b~B-:J-;U1 fl fl1 1V1JJn ti BtJ J 1 (?) 1 (;1 ~1fl1~ fl1 1f1 fl~l A~-:Jd~11J11rl~1 bb'U fl b~B 

V alginolyticus 1~~-:JVl1J~ ® isolates ~-:J:iJ % identification ~eJtJ(;1~ rib'li.~ bb(;1~ ri~.~ (?)11Jff1~'lJ 
l~tJb~Bbb'lJflVlb~tJ V a{gino{yticus ~~udnBbU'Wb~BU'lJAVib~tJ~'W'lJ1~tJfl~~11'tJ1 'WJ1'Vl~b(;1 (~(;11 b~B-:J 
bbU'U bb(;1~flru~, ®et®~) bb(;l~btJ'Wb~Bbb'lJflV1b~tJ~'V'h1V!\n\?)1 1fl1 'W?I(?)lJ1fl~1J bivalve bb(;1~ gastropod 1~ 
bb(;l~8-:J:iJ11tJ-:J1'UBfl11VlBtJVll1'U-;U~(?)ltJ eto btJB1b~'U~ Jl1tJ1'U ®~ ~111J-:J fl1V11fl1~~'lJb~Bbb'lJflV1b~tJb~1 
1tJl'W'tJ~1J1ru ~.m® x (9)0D - (9).et~ x (9)0 c;: cfu/ml 1\?)tJtJ~1J1ruBeJn~b-;U'U~(;l~(;11tJl'UJ1 (DO) 1:w:iJ~(;1~eJ 
fl11b VI~tnt.h1V!\n~11fll'lJ~lB~~ (vibriosis) 1'UVleJtJVl11'U fl11'Vl~(;1B\ld-;U~bVI~tJlt.h1vhn~11fll'lJ~leJ~~ 
l'UVlf)tJVl11'U'tJn~ 1\?)tJfl115~b~Bb~ln~11JbtrBbVl1V1BtJVl11'U 'W'lJ11 fl1 LOera 6(JB-:Jb~B V alginolyticus 

~'V'hlV!'VleJtJVl11'U(?)ltJ(;l\l eto b'tJB1b~'U~Jl1tJl 'Ubd(;1l ®~ ~l1:W\l :iJfh (9).~®b x (9)0 c;: cfu/ml ~\lVleJtJ 
Vll1'W'tJfl~~1~~'lJb~B V alginolyticus d-;u~:iJB1fl11tJ1fl'lJ11Jbb\?)-:J 

1'U fl11~ fl~l.a1~111~:W'U1V'J11 'Vl tJ :W1'tJ1~ tJ fl ~1~ 'U fll 1~fl~l bb(;1 ~U eJ-:J n'W11fll'U?((?)1 Jl b~ B(;1 ~ , , 
'tJ~1Jlrubb(;1 ~/VI~B'Vl\?) bb 'Vl'U fl11 1 ~~11~1 'W-;U(;1~~ bb(;l ~(;l \?) fl11 bn\?)~11(?) fl A1-:J1'U rKl?l(?)lJ1~1~?1lVl~'lJ'lJ~l[) fl, 
~-:J btJ'UBfl15V1~\l~:iJfl11~fl~l bb(;1~'tJnu~ n'W1Jlfll 'UU-;U-;UU'U ~-:Jl 'U?I(?)l'lJ fl bb(;1~?I(?)lJl~ btJ'W?I(?)l bPl1~~n-;u

~, ~ 

6lJeJ\l1'Vl tJ l'U fll1'Vl \?)(;1 B-:J fl ~-:J .a1~vl1 fl111 bfl 11 ~~Vl1 ~11?11 r1'1J1'U fl11eJB fltl'VlB 8'lJ e-:J b~eJ bb 'lJflVl b~ tJ6(JeJ\l~11 
~n~VltJ1'lJVJl'Vl~(;11tJ1-;U1 V'J'lJ11iJ Lactone r1l'UlrubU'UbbeJ'U1~1fl1l1yJ1(;1~ (Andrographolide) ~-:J 
(;1rl1~1 ~b1fl'lJ~11r11J bb(;l~flru~ (®etmri) 1~11tJ-:J1'U1111 (;111 Flavone bb(;l~ Lactone:, 
Andrographolide; Neo-, Oeoxy-Andrographolide ~1~-;Ul n~11(;1n\?)VltJ1uVJl'Vl~(;1ltJ1-;U1~(;1n\?)~1 tJ 
bbf)!;1f1B~f)~ b'lio% bb!;1~ ~et% (;111J11rl8Ue-:Jb~BbbUflV1b~tJ V cholerae 1~ ?fl'Ufl111bfl1l~~Vl1 
~11~1r1'1J1 'Ufl11BBflq'VlB8Ue'lb ~Bbb'lJflVlb~tJ6lJeJ'l~l1~n~VltJlu1'lJ~~'l 'WU11:lJ?ll1 quercetin ~-:J(;111Jl1rl 
8U ~-:J b~eJ bb UflV1 b~ tJ 1~ (?)llJ11 tJ\ll'U6(JB\l ?lrl1'W1 ~ , fl ru~ (®etmri);b 1 flU~11r1lJ bb!;1 ~ -;u~tJ1 bb!;1 ~flru~, 
(~etm~b) fl~lT;h quercetin bb!;1~ quercetin-3-arabinoside 1'W?l11?ln~VltJ1u1u~~-:J~?ln~~ltJJ1 

I '" '" 

flc;r'W(;1l1J11rl8U8-:Jb~eJbb'lJflV1b~tJ V cholerae, V harveyi, V splendidus, V mlmlCUS, 

V vulnijicus, V jluvialis, V a {gin 0 lyticus bb!;1~ V parahaemolyticus 1~ l~tJ:lJfh MIC f)~l'U~h-:J 

(9).~et - et.oo ij!;1~ fl~1J/ij!;1~~(?)1 ?fl'Ufl111 bfl11~~Vl1?l11~1r1'1J1'Ufl11BBfltl'Vl~tJU 8\lb~BbbUflV1b~tJ6(JeN 
~11?1n~VltJlU~1 V'JU11iJ Isoeugenol ~-:JbtJ'U~11~~~(?)JJ1-;Ulfl Eugenol iJtl'VlB1'Un118Ue-:Jfll1b-;U~'1J 
6(JB\lb ~BbbUAVl b~tJbb!;1~b~B111~~VI(;lltJ~D~ ~-:J~eJ\?)fl~eJ\lnu-:J1'U'Vl\?)!;1B\l6(JB\l B~1'W1 ulnn~ bb!;1~flru~ 
(~eteto) fl~ll1111 ?l11 Eugenol, l' -acetoxychavicol acetate, l' -acetoxyeugenol acetate 1'U 

Q.) I d Cl.I v ~ V Cl.I ~ Jt ajaj 

(;111~fl~VltJ1U6(J1'Vl?lfl\?)\?)1 tJ'U1 fl(;l'U bb(;l~ bB'Vl1'UeJ!;1 (9)00% ?l11J11rl tJutJ-:J b~BbbUfl'Vlb1tJ V cho{erae, 

V parahoemolyticus, V jluviolis, V vu{n!ficus, V o19inolyticus, V mimicus bb(;l~ V harveyi 

1~ 1~tJiJfl1 MIC BtJ1'U~l-:J o.b'li~ - eto.oo D!;1~fl~1J/ij(;1~~(?)1
'U 



1'UfllTvn~10111:W bi:wi'U~l?f(71~eJ'l?fl'J?fn(71,\MJ1'U~lfl?fll'W1'W'J1Vltl~'l m ~iJ(71 1~bbn VJ1Vl~~ltJ1~'J 
~ ~ 

~1 bbrl~1tl~~'l 1'U fll'JtJ'U~'lfll'Jb~~q.jb&1'U1{Yl bbrl~nl~(71b~eJbb'U01vh~tJ V a{gino{yticus ~vh1~bnV)1'J011'U 

VleJ tJVllTW V'I'U';l1?fl 'J?f nV) VI CJl'U1'U ~~'l~?fnv)~l CJt11 fl~\J 1~)CJ16f)1'J~1l~'lh~~Vl5 [11V'11'U fll'JtJ'U ~'l bbrl ~ 
fh~v)b~eJbb'U01Vlb~CJ V alginolyticus 1~~\l~v) (MIC = lv.bY1im mg/L bb~~ MBC = lv(9).~~ mg/U ;\l~1 
vllrl~rllCJ~Uv)~'U I 1~(;'Jrl1 'U fll'JtJ'U ~\l bbrl~fh~(71 b~eJ bb 'U 01vh~ tJ 1JJ~e)CJ ~ 'JeJ\lrl\llll ~eJ rll'J?fnv)VltJl'U~l~ 
?fnv)~lmeJ51'UeJrl (9)00% 1v)CJ16f)1'J'J~bVlCJ~lvll~~~lCJeJeJf) (MIC = lv.bY1im mg/L bb~~ MBC = lv(9).~~ 
mg/U 'V'J'Ull~'lJ'J~~Vl5JllV'11 'U f)l'JtJ'U ~\l f)l'Jb~~q.j b&1'U1{Yl bb~~ fh~(71 b~eJ bb'U 01V1 b~CJ1~~flll f)l'Jrlnv)~l~l CJ 
" , , 
thf)~'U (MIC = (9)0.~<S:: mg/L bb~~ MBC = <S::m.bY1icf mg/L) eJl~bUeJ'l~lf)rll'J Eugenol dJ'U 

?h'U'lJ'J~f)eJ'U~eJ\lJl~'WVleJ:W'J~ bVI CJ~'l~~~lCJ1~~1'UbeJ51'UeJ~ bb~~?fl'Jrln(71VlCJ1'U~1~?fn(71~lCJt11fl~'U ~'l 
bb 'U'U16f)1'J~:Wbb~~16fll'J'J~ bVlCJ?fl'J~~~lCJeJeJfn1'U1~(;.m1 'Ufll'JtJ'U ~'lbb~~nl~(71 b~eJ bb'U 01Vl b~CJ1JJ bb{Yl fl~1\l n'U 
1'Uf)1'JPin~16(JeJ'l 5(711'W'J ulnf)~ bb~~01ru~ (l9cfcfo) l"J'Ullfll1:Wbi:W~'U~1?l(711'Ufll'Jnl~(71bb'UflVlb1tJ

~ 

V cholerae ~eJ\l611'J61n(71~liJ~1 bvhn'U 0.bY1i~ iJrl~f)~:w/iJrl~~{Yl'J bb~~'UeJfl\11fldtJ\l~ f)1'J'J1CJ\l1'Ull1 'U 

fll'J1~?fl'Jrln(71~1~lCJbeJVll'UeJrl (9)00% iJ~~tJ'U~\lbb'UflVlb1CJ 5. aureus ;'l~fl1 MIC bbrl~ MBC ~eJ\lrll'J 
?lnv)~1~'J~~'Ufll1:Wb~1l~'U o.mlvcf bb~~ (9),m iJrl~f)~:w/iJ~~~{Yl'J {Yl1:W~1~'U (Oonmeeta-aree et al., 

19 0 0 cf) bb ~ ~ ?f (71 V11 CJ ?f 1 'J ?f n (71 Vl CJ 1 'U ~ 1 Vl ~ ~ 1 CJ 1 \1 'J ~ 'lJ 'J ~ ~ Vl 5 Jl1 V'l1 'W f) 1 'J n 1 ~ (71 b~eJ bb 'U fl V1 b~ CJ 
~ 

V alginolyticus 1~~1~~(71 bdeJbV1CJ'Un'U~lvl1~~~lCJ~U(71~'U I bb~l 'W'Ul1?f1'J?ln(71VlCJ1'U~lVl~~lCJ1\1'J~ 
?fn(71~l tJt11f)~'U 1(71CJ16f)1'J~:w~'lJ'J~~Vl5Jll'W1'Uf)l'JtJ'U~'lbb~~fh~(71b~eJbb 'U f),Vlb~CJ V alginolyticus 1~~ 
~~(71 (MIC = cf.<S::bY1i mg/L bb~~ MBC = ~bY1i,cfo mg/L) bb~~f)l'JPif)~l~eJ\ll~~ ~JllB'UVl~ (lvcf<S::m) 

V'I'U';h?ll'J?ln(71~lVl~~lCJ1\1'JiJtlVlitJ'U~'l b~eJbb'UflVlb~CJ Staphylococcus aureus bb~~ Streptococcus 

pneumonia 6lj\liJfl1 MIC bvhn'U o.l9cf bb~~ (9).00 iJ~~fl~:W 

fll'JVl(71?leJ'UVl1fll1:W bU'W~~~eJ'l?f1'J?l n(71V1CJ1'U \11 f)?fll'U1V'I'J1Vl CJ~\l m ~U(71~vll1~VleJ CJVll1'U{Yll tJ 
~ 

A~\lVl~\l (cfo b'lJeJ~ b~'U~) Jl1CJ1'W ~D ~11:W\l 1(71 CJ16f)1'Jbb~ V'I'Ull VleJCJVl11'W~ b~CJ\l1 'U?fl'J?ln(71V1 CJl'U 

?l:W'U1V'I'J1Vl CJ ~\l m ~U (71\1 ~iJ eJ 1 f) 1'Jf) 'J~1 'U f)'J ~11 CJ bb~ ~~'U1'lJ ~'Ull1Vi''UV1V1~\l'<V1 f) bb ~~\l1 'U?l1 'J?f n(71Vl tJl'U 
~ 

?f:w'U1'V'J'J 1(71CJ?f1'J?ln(71V1CJ1'U~lVl~~lCJ1'<V'JiJfll111bU'U~~'J~~'U?f\l~?l(71 (LCeto ~b hr = m~cf. lvcf 
~ 'U ~ 

iJrl~fl-rll/~{Yl'J) 'JeJ\l~\llll~eJ ?f1'J61n(71V1CJ1'U~1 (LCeto ~b hr = ~o~.m~ iJ~~fl-r:w/~{Yl'J) bbrl~?fl'J?ln(71 

VlCJ1'U1'U~~'liJfll1:wdJ'U~~'J~~'U~1~?l(71 (LCeto ~b hr = m,O(9)bY1i.<9)<9) iJrl~f)-r:w/~{Yl'J) ;\l61eJ(71A~eJ\ln'U
~ 

fll'JPifl~l~eJ\l eJilcU'Uvl ?fl'J'Jru~f)~ bb~~~'J1'V'J'J 1'J'<V'tHil'Uf)'J (l9cf<S::bY1i) V'I'Ul1t11?ln(71VlCJ1'U1'U~~\liJ0111:W 
~ 

bu'U~~,jeJ CJ iJ ~ rl vll1~f)'U'U 1iJeJ'{Yl'J1 'JeJ (71?f\l b~eJ b'lJ~ CJ'U bVl CJ 'U n'U t1l?fn(71 VI CJ1'U ~\l fl (71 bbrl ~ fl'J~ b~ CJ 'U bb~ t1 1 
'U ~ 

?fn(71Vl CJl'U1'U ~~\l~fll1:W bi:wi'W?f\l1JJ?l1:W1'Jtl~f)~1 f)'U'U1~&1 (71 b~eJ1~ eJ1'<V b~eJ'l:W1~1 f)fll1:W b u'U~~6(JeJ\l
'U 

?l:W'U1'V'J'JiJ:Wlfl bn'U1'lJ ~1'W~fll1:W b~:wi'W~1611:lI1'Jtl-rfl~1 f)'U'U1Vl1 CJ1~bb~eJ'(Yl'J1'JeJ(71~1 1(71 CJ1~61\l bf){Yl'W'Ull 
~ 

Vl~\l'<Vlflvh~?fl'J?fn(71V1CJ1'U?l:W'U1V'I'J1Vl CJ~\l m ~u(71~\l1 'lJ VleJ CJVll1'UY1 bb ~1 'U?fl'J?f n(71VltJ1'UYJ1Vl~~1 CJ t '<V 'J'<V~ 
~ 

b~:W{Yl1CJJl1tJ1'Ub1~1 19 ~1tll'l bb~~VleJCJVll1'U~eJ~1'U?f1'J?fn(71VlCJ1'\J'vhVl~~lCJt'<V'J~fll1:Wbi:wi'U 19,<S::OO ­
'U 

~,boo iJ~~f)-rll/~{Yl'J '<V~iJfl1'J{Yl1tJeJ~1\l~eJb~eJ'l'<V'U{YllCJVl:W(71JllCJ1'Wb1~1 lv<S:: ~1t:w'l ~1'UVleJCJVll1'U~bb~ 
1'U?l1'J?f n(71Vl CJl'U~l bb~ ~1 'U ~~\l1JJiJ fl1 'J{Yl1 CJ [11 CJ1 'U b 1 ~1 <S:: ~11:W\l bb 'J f)Vl~'l'<V1 f) bb ~?l1'J?ln(71 VI CJl'U ?f:W'U1V'I'J, 

d:"l Q.I I d IV IV "'" "'" Q.I "'" d :"l 
VleJCJVll1'UVlbb~ b'U?f1'J?ff)(71V1CJ1'U~lVlfll1:W b~:W~'U <S::,~oo - ~,DOO llrlrl f)'Jll/~ {Yl'J bbrl ~VleJ CJVll1'UVl bb ~ b'U 

?l1'J?fn(71VlCJ1'U1'U~~\l~fll111 b~:W~'W ~,Doo iJ~~ f)-r:w/~ {Yl'J '<V~iJfl1'J{Yl1 CJeJ~l'l~eJ b~eJ\l~'U{YllCJVl:W(71Jl1CJ1'U 

b1~1 lv<S:: ~11:W\l bbrl~1~Vl(71~eJ\l bb ~VleJCJVll1'U~\l1 'U?f1'J?ln(71VlCJ1'U?f:W'U1'W'J1V1CJ~'l m ~U(711'U'J~tJ~ b1~1~'U, 



lbt{l tJ n~uu11 tJ b~tJ'l ~eJ 'W'lJl11~iJ ~ ~ ~eJe)Vl11 n11~eJ~~eJ'lVleJtJVl11U VleJ tJVl11'W?l1 ~11f1 ~1~ 'l~i (Yl1~ 
(Yl1~tJn~ 

~~n1~~n~ltJ1~~Vl5f11'W~eJ'l?l11?1n~VltJ1'IJ~ln?l~U1'W11VltJ~\J m ~ij~ 1un11UeJ'lnUbb~~1'n~1 
q 

l1f)~~b~eJbbUf)Vlb~tJ V o{ginolyticus 1UVleJtJV!11U ~ltJi5n11bb~b'\Ju1~tJ~bl~1 (9)et 1U 'W'lJl1?111(;'1n~ 
VltJ1'IJ?I~U1'W~1'VltJ~'l m ~ij~iJ~~~eJe)(Yl~ln111eJ~~iVl~eJ'lVleJtJVl11'U~ bbVln~l\Jn'U 1~tJt11btJ~tJUbVltJ'IJ1 U 

q 

?l11?1n~?I~u1 'W11'VltJvr'l m ~iJ~ 'W'IJ';h ?l11?1n~V!tJ1u1'IJ~~'liJtJ1~~'Vl5f11'W1'Wn11ueJ'ln'Ubb~~1'n~111f)~~ 
b~eJbbUf)Vlb~tJ1UVleJtJVl11'W1~~~?I~ ~1~(?)'lJf)11~b~~~U mmJ.<to :D~~n-r~J/~Vl1 b'W11~iJe)(?)11n111eJ~~i(?)

q 

~ 1 n~ ?I ~ bb ~ ~ bdeJ cW ~ 11 ru 1 fi \J f) 11 ~ btJ 'W ~ ~~ eJ V! eJ tJ VI 11 'W 'W 'IJ 11 :W f) 11 ~ btJ 'W cW ~~1 ~ ?I ~ Bn.Jf'l cJ'l iJ 
q q 

tJ1~~'Vl5f11~1'Wn11cJ'IJ~'lbb~~fh~~b~eJbb'IJf)Vlb~tJ V o{gino{yticus 1~~'l~~ (MIC = ®.mlm mg/L bb(;'l~ 
MBC = ®(9).~~ mg/U 

~1'W1~(?)'lJf)11~ b~~~'W~eJ\J?l11?1n~VltJ1'IJ~1'Vl~~ltJ1~1~iJtJ1~~'Vl5f11'W1'U n11ueJ'l n'W1'n~111f1 
Q Q.I .c:Ic:t.. ci £::!::( Q..I i.I II Q ~ Q..I ~ ~ v c:::i..::::::t. 

bb61~~eJ(?)11n111eJ~~1(?)~ln'Vl?l~ f)eJ 1~~'lJf1Jl~b'V~'V'W (9)~ . mI<t :w~~n1~/~(?)1 b'W11~:WeJ(?)11n111B~~1(Yl
q 

~1~bb(Yl n~l'l n'IJ1~(?)'IJ f)11~ b~~~'U mml.<to :D~ ~ n1'~/~(?)1 ~'lf)111i?l11?1 n~VltJ1'IJVi11'Vl~~ltJ1~1~f)11~ 
b~~~'U ~1 ~ ~ ~n11 b~B~ ~U'1J VI 1 n11 ~eJ tJ 1 bb ~ ~ ~ 1 n~ ~ n1 ~ 'Vl ~?I eJ 'IJ f) 11~ btJ 'U cW ~~ eJ 'l?ll ~ ?I n ~ VI tJ 1 U y;j 1 

'Vl~(;'lltJl~1~1~(?)'lJf111~b~~~'W (9)~ . mI<t :D~~n1'~/~(?)1 ~'lJ11iJe)(?)11n1~(?)ltJ?I~?I~,j'eJtJ~?I~ (1BtJ~~ (9)0)
q 

1~ tJ?l11?1 n~VltJl'IJVi11'Vl~~1 tJ1~1~f111~ b~~~'U?I'lhJ?l1~1~t1-rn~lV1eJ tJVl11'U~~~ b~eJ bb 'lJf)Vl b~tJ1~ VleJ tJ 
'IJ 

VlJ1U~'Vl~~ eJ'l b~tJ'l1 'Uf)11~ b~~~'W?I'l~~ (?)1 tJVI~~ Bl~ b~ eJ\J~l~ 1 nf)11~ btJ'UcW~'VB'l?l11?1 n~VI tJl'IJ 
'IJ 

?I~ 
q 
u1 'W1~~1nbf)'U1 tJ ~1 'U~ f)11~ b~~~ 'W ~1?11~ 11t1-rn~1V1eJ tJ Vl11 'U 1~bb~ e)(?) 11 n111eJ ~~ ~ ~1 ~'l 

~1~1~1ru 1'ln1bij~1\J~ bb~~?I~'W11'lnlbij~1\J~ (®<t<tm) 1~~n~ltJ1~~'Vl5f11'W'VeJ\J?l11?1n~VltJ1U~ln~1 
q q , 

'Vl~~ltJ1~11~tJ1~1 'UeJ1V111 b~~?ll b1~1tJ1i b~tJ'l1J611 n~'W'l"lJl1 'W'IJ';hVi1l'Vl~611 tJ1~1?11:W11t1~h tJ b~~nl1 
'IJ 

v11'l1'U~eJ'l1~'IJ'lJf1:Drl~n'Ubb'\J'lJ1~~lb'W1~ bb~~ b~~f)11~~1'U'Vl1'Wl1f)~1 nb;ffeJ bb 'lJf)Y1b~tJ1~ ~1'W1~(?)UA1l~
'IJ , 

b~~~'W~eJ'l?l11?1n~VltJ1'IJ~1~iJtJ1~~'Vl5 f11'W1 'Un11ueJ'l n'U-rn~111f1 AeJ 1~(?)'IJ f111~ b~~~'U (9)~.mI<t 
D~~ n1'~/~(?)11~tJiJe)(?)11n111eJ~~i(?)1~ bb(?) n~l'l n'IJ nr;i~A1'IJf)~'lJ1 n bb~~nr;i:w~ b~tJ\J1'U1~(?)'Uf)11~ b~~~'W 

q q q 

~ ..::.\. Q..I ~ d d Q.) iJ' i.J .Q. .Q. QJ ~ I ~Q.J 1.1 

(9)<to.oo ~(;'l~n1~/~(?)1 6(j\J'Vl1~~'UA11~b'V~'V'U (9)<to.oo ~~~n1~/~(?)1 'W'lJ11~eJ(?)11n11(?)ltJ?I~?I~'UeJtJ 
d v d v <u dl "" <OJ v ,£ d I <U 

'Vl?l~ (1eJtJ~~ (9)mI) 6(j'l?leJ~f)~B'ln'IJn11fln~1~eJ'l 5~1'W1 u1f1n~ bb~~f)ru~ (®<t<to) Vl11tJ'l1'U11?111?1n~ 
q 

~ln~l?11~11t1tJ'U~\Jbb'Uf)Vlb~tJn~~ Vibrio Spp.1~bbtl V cho{eroe, V vulnijicus, V mimicus, 

V o{gino{yticus, V vu{nijicus bb~~ V porohoemolyticus ~bbtJn~ln~'l'Vl~b~1~ ~1'U1~(?)'Uf)11~ 
b~~~U~B'l?l11?1 n~VI tJ1'U1'lJcJ~'l~rJtJ1~~'Vl5f11'W1'W n11UeJ'l new -rn~111f) bb~ ~iJe)(Yl11 n111eJ~~i (?)~1 n~?I~, 
AB 1~(?)UA11~b~~~'U mml.<to D~~n-r~/~(?)1 b'W~1~rJe)(?)11n111eJ~~i(?)~1~bb(?)n~1'ln'IJ1~(?)'lJf111~ 
b~~~U boo.oo D~~n-r~/~(?)1 ~'lA111i?l11?1n~VltJl'IJ1'U~~\J~fl11~b~~~'W~1~~~n11b~eJ~~uqJV!ln11 
~B tJ1 bb~ ~~1n~~ n11'Vl ~?leJ'IJ f)11~ btJ'U~~~eJ'l?111?1 n~VI tJl'IJ1 'IJ ~ ~'l~ 1~(?)'IJ fl11~ b~~~'U mml.<to 

D~~n1'~/~(?)1 ~'IJ';hiJe)(?)11n11(?)ltJ?1~?I~,j'eJtJ~?1~ (1eJtJ~~ (9)0) ~lnn11~n~1'VeJ'l ?lt11'W1 ~b1n'U~11 
q , 

A~ bb(;'l~f)ru~ (®<tet<9)) 'W'Ul1?111?1n~~ln1'U~~'liJtJ1~~'Vl5f11'W1'Un11n1~~ b~eJ bb UflcVlb~tJ b1eJ'lbb?1\J1 'Un'l , 
n~l ~11~~ bVl tJ'IJ bv11 tl'IJ tJ1{5 eJ n~ b(?)(?)11~tJ f)~tl bb~~1'\J~~'l cJ'lrJtJ1~~Vl5f11'W1'U n11-rn~111A~ ~ b~B, 
bb'IJflVh~tJ Aeromonos hydrophilo 1'WtJ~1~n1~~b~'Un'U ?11~11t1v111VltJ~liJe)(?)111B~ (9)000/0 

1'U~ru~~e)(?)111eJ~~eJ'ltJ~11'U~~f)1'IJfl~~1~1i?l11?1n~1'IJ~~'lrJr11bVJtJ'l ®o% (?lt11'W1 ~b1n'U'\1'j1f)~, , , 
bb~~f)ru~, ®<tm~) 

http:9)<to.oo
http:9)<to.oo


~ ruJll'vnl11'u n';i~'U ~Vl ~HH)\l b~tJ\l~eJ tJ~11'U 'OJ ~vhn1';i{?1 ';il 'OJ~hf1';i1~~VJ n1 m l'U{?1~eJ ~ 
';i ~ tJ ~ b 1 ~ 1 n1 ';i Vl ~ ~ eJ \l 'V'J 'U 11 ~ 1 f1 ru j) 1'V'J J 11'U bb ~ fl ~ 'V'J 1 ';i 1 :W b{?1 eJ ~ tY'U1:w ~ f111lJ bb {?1 n~1\l n'U Vl1 \l ?I n~1 'U, 
?llJ'U1~';i1VltJ.yf\l m ~cQ~ ({?11';i1\l~ (9) 1'UJl1f1~'Wln ~.) Ufl~~1f1ruJl1'V'JJ1~1~1~'Ubb~~~~1';i1:Wb{?1eJ~tY'UtJ\l

~ ~ 

~fh1:Wbn'U~llJ1{?1';i~1'Uf1ruj)1'V'JJ1Vl~ bfl b~eJn1';ib'V'J1~ b~tJ\l~{?11J1~ltJ (n';ilJf11'Uf1lJlJ~~~) ({?11';i1\l~ ~ 1'U 
... ~ q 

d ~ .d I ~6! Q.) q

Jl1f1~'Uln ~.) eJ1'OJ b'UeJ\llJ1'OJ1nlJn1';ib'lJ~tJ'Un1tJ'U1 b'Un';i~'U~Vl~fleJ\lVlnl'U{?1~eJ~';i~ tJ~bl~ln1';iVl~~eJ\l 'OJ\l 
~ 

Vll1Vf~1f1ruJl1~J1~{?1';il'OJl~1~1:W~lnl1~1:W1{?1';i~1'U~n1~'U~
~ ... 



e.J~~lflfll1?ln~?l:w'W1'V'J11'Ym~\l m 6(jD~~ltJ~';l'vh~~~ltJ(?11'ln'U m 6(jD~ 1~bbn Jlfl~'U bB'VI1'UB~ 
~ 

IvO d d <OJ ~'1 "'" 1 

~cf% bb~~bB'VI1'UB~ (9)00% 'V'J'Ull(?)l'V1l~~~ltJYlbVl:Wl~?l:W'Vl?l~f)e:J'Ul b~tJ'V'J~11rul~lflf)1 MIC bb~~ 
~ 

MBC bb~~1~15fll1?ln~ bb'U'\./J5fll1~:W ~l fl fll1~fl~1'V'J'Ull?l11?ln~VltJl'U1'UtJ~'l~'lh~~'Vl5.fll'W1 'Ufll1 

tJ'U~'lbb~~nl~~b~e:J v olginolyticus 1~~~~~ ~~1~~'Uf)ll:Wb~:W~'U mb'1l.cfo :n~~fl-r:w/~(?)'j bb~~iJB(?)'jl 
'je:J~?l\l~?l~ 'je:J'l~\l:Wl~e:J ?ll'j?ln~VltJl'U~l'V1~~ltJ1~'jbb~~~11~tJ?l1'j?ln~VltJl'U1'UtJ~\l~f)11:Wb~'U~~ue:JtJ 

'U 	 1 

~?l~ ~'l'W'UllVle:J tJVlll'U~B(?)'jl'je:J~?l'l?l~ b~e:J b'U1tJ'U I, Vl tJ'U n'U?ll'j?l n~VI tJl'U~l'Vl~~1 tJ1~'j bb~~~l ?ll'j?l n~ 
~ 	 'U 1 

Vlfn'U?lll'U 1 'V'J'j1'VltJ b~'U VJl'Vl~~ltJ1~'jbb~~~1~'j~~'Uf)ll:Wb~:W~'U?l'l1&J?/1:Wl'jtl-rfl~lVle:JtJVllltl~~~b~e:J1~ 
~ 	 'U 

e:Jl~ b~e:J'l:Wl~lflf)ll:W I, ~'U~~6lJe:J\l?ll'j?ln~VltJl'U?l:W'U1'V'J'j:Wlfl btl'U1'tJ 611'U~Al1:Wb~:W~'U~ln?l1:Wl'jtl-rfl~1
~ 

VlBtJVlll'U1~bb~B(?)'jl fll'j'jB~~l(?)~~~l 
?ll'j?l n~?l:W'U1'V'J'j1'VltJ I, VI~l'd~~~e:J'l1m'UtJ~:Wlru~bVl:Wl~?l:wn'U?((?)lJl bb~~~6(jiJ~ b~B'l~lflf)lllJ

1 

bU'W'W~6lJB\l?/l'j?ln~Vl tJl'U?l:W'U1'V'J 'j 1 'VI tJ~f)ll:W bb(?) fl~l\l n'W ~'lJ'W~\lf)l'j1VlY'll bb 'U~l1l bbn bfl~(?) 'jfl'j 1 Vl1 ~?ll'j, 
?l n ~Vl tJ l'U ?l:W'W1'V'J 'j 1 'VI tJ1 'U 1 ~ ~'U f)ll:W b ~:W~'W bb~ ~ 'j'tJ bb'U 'U fll'j-rfl ~l~ tI fl ~B'l b VI:W 1~?l:W ~ Bfll 'j-rfl~lVlB tJ 

, 	 'U 'U 

Vlll'W~~~b~e:J V olginolyticus ~'l~lflfll'j~fl~1~bb?l~'l1Vlb~'Ull~f)11:Wb~'W1tJ1~~~~l1l1'Ue.J1'l~'lb~'W 
cW6(j?llJ'U1'V'J'jYlB'l~'U~Vll1~~1 tJ bb~~~'jlf)11&J bb 'VN :WltJ'j~ tJ fl~1m'U fll'jue:J\ln'U bb~~1fl~11'jf)?I(?)lJl~ btl~ 

1 	 1 

~lflb~Bbb'Uf)vh1tJ V olginolyticus 1~ b~e:J~ltJ~~?l1'j(?)flr1l\l1'U?((?)lJl bb~~tJ\l~ltJ~~fll'j1~tJl~1'U 
~~~'W 5fl~'ltJ'lbU'Wbb'Wl'Vll'l1 'Unl'jbb 'W~l1lbb~~e.J~(?)?l1'j~11Vl&J:Wl1ib~e:Jfll'j-rn~11 'jf)?I(?)lJl bb~~b~'Wfll'j
~ 

61\l b?l~:Wfll'jb~tJ\l?l(?)lJl 1,1, 'U'UB'U'VI1tJ1VltJ~e:J~JltJ~ln1'jf)bb~~'tJ~B~JltJ~e:JerU~1.flf)~ltJ
'U 

(9). 	 1'U fll'j'VI~~eJ'l~'U (?)e:J'W~1'l"1 f)l'j~~'Yh fll'j'VI~~ e:J'le:J tJl'l~e:J b~eJ'l b'V'J'jl~ b~e:Jl1lb~Bbb 'U f)vh~ tJ1'tJ bn'U 

-rfl~1111'W~b8'W Yll1Vlf)11:W bb ~\l bb'j \l6lJeJ\l b~e:J~ ~~l~\l ~'lvll1VI b~ tJ b 1 ~11 'U nl'jfl'j~~'W1Vlb ~e:J~f)11:W
'U 	 ~ 

I 11> 

'j'W 1,1, 'j 'I I, ~:W~'W 
~ 

19. 	 fll'jbn'U1fl~lb~e:Jl'U~1e:J (Vibrio spp.) ~B'lbn'U-rfl~11l~~ruVlJJ:n -®o DC (bn'U1i1~tJ'j~:Wlru (9)-kJ 

tJ) Vl~B -~o DC (bnu1i1~'tJ'j~:Wlru m u) 1&-!f)1'jbn'U1l~eJruVl.fl:nVle:J\l b'V'J11~1'tJ'j~'W~~b~tJ?l.fll'W1~
~ 	 'U 

brl. 	 ?ll'j?l n~Vl tJl'U?l~'U1'V'J'j1 'VI tJ~1~ 'U nl'j'VI ~~eJ'l e:Jl~~ ~iJ f)ll:W b~:W~'U6lJe:J'l?l1'je:Je:J nfl'VIBbb(?) fl~l'l~l fl 
"'" IV .d .d ~ "",.cj V 1 ~ d 1 IV I 1 

\ll'Wl~ tJB'W"1 e:Jl ~ b'WeJ\l~l n6lJ'U(?)eJ'W15nl 'j?ln ~?l1'j 6(jl\l b1~1 nl'jbn'U'VI bb(?) n(?)l\l fl'W bb~~f)11:We:JeJ'U bbfl 

6lJB\l?l:W'W1'V'J'j?l~~111:Wl?ln~ btJ'U~'U, 
ct. 	 ?ll'j?l n~Vl tJl'U?l:W'U1'V'J'j1 'VI tJ~1~ 'U fll'j'VI~~e:J'l1~ tJ15 fll 'j bb ~ 'OJ ~ ~eJ\lvll fll'j b'tJ~ tJ'U t11 tJJ11Vl&-!'VI fll'U, 	 , 

I, 'V'J'jl~ AeJ'U~l'l'OJ ~ btil b~ tJ 1~~1 tJ e:Jl'OJ b~eJ'l:Wl'OJln fll'j~'U dJe:J n6lJe:J'IVle:J tJ Vll1'U 5 n~\l?/:w'U1 'V'J'j~ 
e:J\lfhh~ne:J'Ub~'UB'U'VI~~?ll'j~tlntJeJtJ?l~ltJ1~1 ~'lvll1VlVllfl1111tJ1m'U'j~'U'Uvh{:w b'V'Jl~ b~tJ~?I(?)lJl

'U 

~~\l 	n~e:J\liJfll'jb~1'j~1'1bb~~~bb~~~nl'jb~e:J'If)ru.fll'V'JJlf)1'UA1'tJ'V'J~e:J:wn'U~ltJ 
'IJ 1 'U 

cf. 	 f)1 'jiJ fll'j~ fl~l b~e:J\l fll'j~ ~sn:W6lJeJ\l?ll'j?l n ~?l:W'U1'V'J'jl1Vl e:J tJVll1'U1~-r'U b'Yh1Vl~ b~e:J b~11 '<\l n~1n nl'j
'U 	 1 

vll'1l'U6lJe:J'I?ll'j?/ n~?l:W'U1vn 
~ 

b. 	 f)1'j~'<\l1'jrul~fl~1~e:Jl1?l1'j1~1'U?ll'j?ln~?l~'U1'V'J'j1'VItJ~vll11XVle:JtJVll1'U(?)ltJ e:Jl'<\l1ibu'W'tJ'j~1tJ6(j'U1'U 

fll'jf)lUf):WVlBtJb 6(je:J~~'j~'Ul~1'U'Ul~111~ 
1 



cs:'o 

-;U~tJ1 ~'Wb~JJ~~ bbfl~?lJJbntJ~~ ~n-;Ub?l1JJ'W'1fl1. ~crm~a. 'l'VlB1'Wfll~~TUb~eJbbUf1Vh~tJ~eJ-.1?l1~?ln~-;U1fl 
btJ ~ eJfldJ-.1 f1 ~~eJ fl~JJ bb Uf1Vl b~tJ~neJ1,xbn~1~f1 VfeJ'1~l-.1 bbfl~ fl~:W bb uf1Vi b~tJtJ~~~l~'W1'W~11~., , , 
11~?l1~fl~JJfl1~bb~'Vl~. (9)~ (b): ~~(9)-b. 

-;U~tJ1 ~'Wb~JJ?l~, ?lJJbntJ~~ ~n-;Ub?l~JJ'W-.1y:{ bbfl~itl.n -;U1~tJ~~1~lru. ~<fm~b. btJ~tJUbVltJU'lh~~V15Jl1~ 
, , OJ 

1 'U fll ~ ~ fl ~1 1 ~ f1 eJ, -;u -;u 1 ~ ~ ~ 1 '1 ~ ~ Vll1 '11 U ~ ~ 'I bb fl ~ btJ ~ eJ fl dJ'1 f1, ~. 11 ~ ?l1 ~ bJl ~~ Yl11 ?l (?11 

JJVl11'VltJ1~tJJJ~~fl . (9)b (~): m~-cr. 

-;u 1 fl1 ~ ~ ru 1-.1 n1 b 'U ~ 1-.1 y:{ bb fl ~ ?l JJ 'W ~ ~ -.1 n1 b 'U ~1 '1 fl1. ~ <f crm. t:-J fl ~ el '1 ?l1 ~ ?l n ~ VI tJ 1 'U -;u 1 flYJ TV] ~ fl1 tJ1 -;u ~ " , 
(Andrographis paniculata) ~eJeJ-.1~tJ~~fleJ'Ll b~eJ~ ~~cuuJJiJ~JJn'Llbbfl~f)11JJ~1'W'Vll'W1~f11 'W 

tJfl1fl~'W-.1~11 (Lates calcarifer Bloch, (9)b'1I~o. 11~?l1~fl1~tJ~~JJ-.1U~ bm uUU~ (9). ct'b-b<f. 

Vl'W~(?1U Yl1~?ll~~ru, ~<f<f(9). rl:WeJfl1~(?1~1-;U bbfl ~l'U-;UQtJ1"5fl1'U n-.1'Vl~ bfl (eJeJ'WbflU). Yl1'U~l~mbfl ~~'W?l(?1~1"5f1 
, ... 'II , 'II 'II 

~(?11th 6Hl1u'W~~Jll'V'l~(?11bbvi'1~1~. ~Url'W-;U1fl www.dld.go.th/niah. Vm N~ [(9)~ 

December ~oo~] 

5~1~~ uinfl~, ~~JJ1 ~JJ1~tJ bbfl~~fl1 b~eJ-.1 bbU'W. ~crcro. tJ~~~'Vl5[)1'W~eJ'1?lJJ'U1'W~1'VltJU1'1~'U~~eJfl1~, , 
tJU8-.1bbUf1Vlb~tJ Vibrio spp. ~bbtJfl1~-;U1fl~-.1'Vl~bfl. U'Vlri'~~eJfl1~tJ~~~JJ1~lfl1~tJ~~JJ-.1 tJ~~~lU 
~crcro fl~JJtJ~~JJ-.1. ~cr-~b. 

~ ... 

'Ufl'W1-;U ~tJ6'Wl1 ?l'Vl5 
, 

bbfl ~Pl~~l flf)~t:U~~'U5.
u , ~<f~<f. rl:WeJ fl1~ b'Wl ~ b~ tJ'lVleJ tJVl11'U: VI~fl fl1~ bbfl ~ 

, 1 'II 

bb 'U1'Vl1'1. Vltl-.1~eJ1'U1f)~-.1fll~~~WJJ-Wbt:-JtJbb'W~~ltJ-.11'Ufll~1~tJ ~l~U~ ~. (9)(9)~ VlUl. 

t1 ru-;U1-.1~ 6tl-.1flfl bbfl~~tJ1tJ ~tJ~lruVl'W tJ'Vl6. ~crmo. fll~~fl~1t:-Jfl'Vll-.1f)~cQfl~eJ'11u~~'l1 'U1~f1eJ\)-;U1~~
OJ 'II ClJ , , 

~1-.1. ?ll~Pl~~l~. m~ (cr): ~bm-b. 

b~ruYl1~ Uru(?11JJ~ltJ, eJ~eJ'U-.1~ f1'l'Vli bbfl~JJ1'U~ b~'U~. ~<f~~. tJ~~~'Vl5[)1'V'J~eJ'1?l1~?ln~-;U1fl1'L1~~-.1~ltJv , ClJ 

15fl1~~JJ~eJfl1~tJU 8'1b~eJ1U~1eJ1'Un-.1flfl1~1. fl~'1 b'Vl'V'J i: ?lfl1U'U1~tJ?l~[)1~~(?11J1~ltJ~-.1, " , 
fl~JJtJ~~JJ'1. 'U. <f~. 

it:U1 bf1tJ'W~~l, ~~~fl~ ~'1(?1~-.1b 'W1"5-;Uu bb61~JJ1~-W n(?1n16~. ~<f~~. 1f)~'1fll~1~tJ b~eJ'1fl1J~m~n1Jf1bb61~, 
'W 1 J 1 ~ (?1 ~ eJ -.1 VI eJ tJ Vl11 'U J ~ tJ ~ ~ 1 '1 1 ~1 JJ ti -.1 ?l1 b VI ~ ~ eJ 'l fl1 ~ b n ~1 ~ f) bb fl ~15 fll ~ ~fl ~1 UeJ 'l n'U 

(1f1J'lfl1~~eJ b~eJ-.1tJ~ ~). ?htlfl'l1'Uf)ru~fl~JJJfl1~1~mb~'l~1~. 
l'U~ flf1~ru~'U5. (9)~~(9) (~crm~). fll~tJ~~ biJ'Uf) ru[)TV'l?lJJ'U1'W~. 1'U : tJ1 bbfl~t:-J~(?1 nrusvl-;U1 fl6~~JJ~1~°1 , , 

[)1f1~ (9): f)11JJ1~'W:Ol'U. it:Ul ~~-;Uu~tJlflfl (U~~t:U15fll~) fl~'lb'Vl'Wi : [)1f11~lb[)~~1'U-;UQtJ
'II "'" 'II , 

f1ru~b[)~~Yl11?l(?1~ JJVl11'VltJl~tJJJ~~fl. cr~-cr~. 

Yl1'W ~1~tJ bbfl ~~w,J'W 1tJ ~~JJ'1~l tJ ~'1 ~'W'VlU~ fl~JJU ~~JJ'1, [online]
'II , 

www.fisheries.go.th/cf-cha n. 

?lfl1V"1J ~b~flU~~lf1JJ. ~cr~o. ?lJJ'W1~~nufl1~b~tJ'1n'1. ~11fl~JJU~~JJ'1 ~(9) (~): (9) (9)-(9) <f. 
q , , 

?lfll~~ ~b~flU~~lf)JJ, ~lrub~~ 1'1?l~1'U61~ bbfl~btJl1'U(?1~ 'W~~fl. ~cr~(9). bU~tJUbVltJUtJ~~~'Vl5[)1'V'J~eJ'l
, OJ 'II 

?l1~?ln~-;Ulfl1U~~'1bbfl~eJeJfl~b(?1(?1~l~tJf1~tl1'Ufll~nl~~bbUf)Vl b~tJ b~eJ'1bb?l\l1 'U n'lfl611~1. tl. (9)~~-
(9)crC9). 1tlfllJU~~~JJ'Vll'11~lfll~~eJ'lJJVll1'VltJl~tJbfl~(?1~Yl11?l(?11 f)~'1~ mb, m-crflJJ[)1~tl5 

• , , 

, , 

www.fisheries.go.th/cf-cha
http:1(?1~-.1b
www.dld.go.th/niah
http:11~?l1~fl1~tJ~~JJ-.1U
http:n-;Ub?l~JJ'W-.1y


?lfll'V'fJ 	~b'Jf)~~'JlfllJ, ?l:WY'J'J i\!nlb\J~l\!ytj e)\!fltwl ~1tlJ?l1~ bb(;1~~(;11 b~B\!bbtl'L!. ~crm~. ~'VIt~B\!?ll'J 
?l n~ ~1 n ~ :w,'L!1Y'J 'J1VI tJ 'U 1 \! 6lf cU ~1'L! f) 1 'J f:J'U ~\! b~eJ bb'U fl Vl b 1 tJ ~ vll1 VIbn~1'J fl1'L! n'l, f),(;11 ~1. b B n ~1 'J 

16lflf)1':mU'U~ b'li/~ctm~, ~(l1U'L!1~tJnl'JbY'J1~b~tJ'l~{Y11Jl6lf1tJ~\! ~\!Vrr~~'l~(;11 . ct ~tJ1. 
?lfll~'J 	~b'Jn'U~'J1fl:W bb(;1~B~ru~ bBntJruD1'L!Y'J'l~. ~ctmcr. ~~~eJ'l?l1'J61n~~tJ1'U~ln1'U~~'l~eJb~eJl'U~leJ 

cJ 
,
1v v 

, 
0 cJ ~I '1 	 Q..I "'" Q I 0 ~I Q I

'VI bbtJ f) 	 ~~1 f) f) 'l f) ~ 1 ~1 'VI bu'L! b'J fl. 'J1 tJ 'l 1 'L! n1 'J?l:W:W'L! 116lf1 n 1 'J u 'J ~ ~1 u ~crmcr f) 'J:W u'J~:W'l., , 
?lfllU'L!1~tJn1'JbY'Jl~b~tJ'l~{Y11Jl6lf1tJ~'l ~\!Wr~?l\!~~l. 

e)tlJ6lf~ 	 ITl:W'J'lAfl'l?l~{Y1. ~crcro. tl'J~~'VI5[)1~~B\!?l1'J?l n~?llJ'L!1Y'J'J1'VI tJ1'L! n1'Jf:J'U 8'1 b~B bb'U flVi b1tJflB1'Jfl 

1'L!n'ln1:wn'J1:W. 1'V1eJ1cQY'J'L!5 tl1ruDJ11'V1tJ1~1?l{Y1~:W~lUtw~{Y1 Uill~{Y1i'VItJl~tJ :WVl1i'VItJl~tJbbJJ
, 	 .., OJ 

'12.1 V 

b~. (9)0b'11 ~'L!1. 

eJ ,r'L! ~i tJ b~ eJ 'L! 5 'J 'J :W, ~ ct cs: ~. VI ~n n 1 'J 11 'l bb ~ 'L! n 1 'J 'VI ~ ~ B\!. [11 fl i 6lf 1 ?I ~ ~ fl ill ~ i 'VI tJ 1 f11 ?l ~ ~ 
Q. Q.I 6' 	 v 

~~11'V1tJ1~mn~{Y1'J~l?1{Y1'J, f)~\!b'VI~i. mcs:~ ~'L!1. 
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fl1f1e.J'Udn n. 

~'W{9}B'l.lnT:i·'YI~!;lB'Ur1d1:ua1:U1';it;l1'Wn1'Hr1~e)'U~ (Motility test) 

(9). b~~bb~'t.In';j~"\ln?{1~w\1Vi'?\~eJ1~(9)1 tJ b'lio% bbeJr1neJeJeJ~ 

kJ. v!tJ~ sterile water (9) VltJ~ 'U'Wbb~'t.Jn';j~"\ln?\lr1~ 

bTl. oJ1b~eJbb'UflVlb~tJ~~eJ\lfl1';jVl~?{eJ'Ub~tJr1\l'U'W?{1r1~ tJ~(9)ltJ cover glass 

!II 

eU'U(9leJ'Un1';i~eJ:W~bbfl';i:W (Gram's strain) 

(9). I, ~~l,b~'Wfl';j~"\lfl?{lr1 ~1Vi'?\~eJ1~(9)";ltJ b'lio% I,beJr1 fleJeJeJ~ 

kJ. VltJ~1 sterile water (9)VlEJ~ 'U'Wbl,~l.lf)';j~"\ln 

bTl. 1111,~Elbb'UflVlb~tJ~~El\lf)1';jVl(?)?{eJ'U Smear 1Vi'v(1?{1r1~ ~\llllVi'bl,Vi'\l 
~. vllfll';jVJfl (fix) b~eJ1(?)tJf)1';j~1'Wfll1~~El'Wb'tJr111yJ fl~\l Vlrr\l"\llflt1'Wv'h\?ll~~'W\?lEl'Wfll';jcJEl~~kJ-bTl 

ct. v!tJ(?)~ crystal violet r1\l1 Vi'Vh~'U'Wbb~'Wf)';j~"\lflbU'Wb1r1l (9) 'W1Vl bb~1~1\lEleJfl(9)ltJlJ1?{~El1~ 
b. v!tJ(?)~ gram's iodine 1Vi'Vh~bb~'Wf)';j~"\lflbU'Wb1r11 (9) 'W1Vl bb~1~1\leJeJfl(9)';}tJJ1?{~eJl~ 
b'li. v!tJ~ decolorizer 1Vi'vh~bl,~'Wf)';j~"\lf)I,U'Wblr1l (9)ct 1'W1Vl bl,~1~1\leJElfl(9)1tJ"Jl?{~eJl~ 
~. v!tJ(?)~ saffranin 1Vi'vh~bb~'Wfl';j~"\lf)bU'Wb1r11 bTlO 1'W1Vl bb~1~1\lEleJfl(9)';ltJJ1?{~eJl~ 

n1';i'V1~aeJ'Ur1d1:wa1:W1';it;l1'Wn1';ia~1,:nl1~eJfJBeJn6Ub~61 (Oxidase test) (?\uru~(9l D~-r~cJ, 
~ 

kJctct(9») 

Oxidase test bU'W fll';j'Vl~?{eJ'U nl';j~~~ beJ'WlSV~EleJfl68b(?)?{~El\l bb 'UflVl b~tJ ~l~'tJfl&hb~l bb 'UflVlb~tJ 

f)~~~ b"\l~ru1'W?{Jll1~~i1eJeJ fl6lh "\l'W (Aerobic bacteria) bl,r1~ bb 'UflVl b~tJ n~~~ b"\l~ru1'W?{Jll1~~~
~ OJ ~ OJ 

EleJn6lib"\l'Wbbr1~1~iJEleJn6lib"\l'W (Facultative anaerobic bacteria) "\l~i1nl';jV!ltJ1"\l1~tJ1~n';j~'Ul'Wfll';j 

Oxidative phospholation ~\leJl~tJlsvlVl1fl';j~ (Cytochrome) ~1\l1 bU'W~Tr'UBb~fl~';jEl'W vll1m!?1 

Jl bU'W~~ \?lJlrusvl?{~v1l tJ 1'Wfll';j'V1~?{eJ'U nl';j~~\?l bEl'Wlsv~ElEln68b(?)?{"\l ~~eJ\l1~?{1';j~ beJ b"\l'W~~1~~~ ~eJ 
~ 

Tetramethyl-p-phenylene diamine dihydrochloride V!~El Dimethyl- p-phenylene diamine 

dihydrochloride ~1 bb 'UflYi b~tJ?\l~l';jt1~~(9l bEl'Wlsv~ElElfl68b~?{ "\l~v'h1Vi?{l';j~\l?{El\l6ljij~d~f)EleJfl6Bl~~ 
nr1ltJbU'W?{l';j'tJ';j~flEl'U~iJ~~l\l I,~ tJ fill Indophenol bb 'U flvh~tJ~?{l:Wl';jt1~~ ~ l,eJ'WlSV~6ljij~d I, ~'W 
U'UflVlb~tJ bbn';j~r1'U ';j'tJvleJ'W l~V!~n ~El tJJ1~1r1 flr11fl?{ 

~ ~ 

N, N, N, N- Tetramethyl-p-phenylene diamine dihydrochloride (ClOH18Cl2N2) (9).0 n-r:w 


Distilled water (9)00 ijr1~~(9l';j 


r1~r11tJ?\1';jm'WJlfli'WtJ~~1~';j (9)00 ijr1~~\?l';j ~?\~~\lV!~~b~l~ltJfl'W bfl'U1'W~1~~6ljl (Vi'l~t1fll,b?\\l)
~ 



(9). b~~bb~'Wfl1~~fI?l1~~1Vi'?I~e:n~~ltJ b'lIo% bbe:J~fle:J0'e:J~ 


kl. ,jlf11~~1~fl1e:J.:J~~~bU'Wbb~'Wb~fl111.:J~.:J'U'W?l1~~ 


bTl. 1~ loob ~~1'Wfll1~1 b~e:J bb~l b~m~eJ bb'U fl'Vl b~ tJ~~e:J.:J fll1'Vl~?le:J'U ~'l'U'W fl1~~1~fl1e:J\l 

CS:. ~tJ~JltJl Oxidase reagent (N, N, N, N- Tetramethyl-p-phenylene diamine 


dihydrochloride) (9) VltJ~ ~'l'U'Wb~e:J~eJ~'U'Ubb~'Wfl1~~1~fl1e:J'l1Vi''Vh~bb~1~'l~'l11\h~J.J1ru ct 

'W1Vi u'WVifl~~~e:J'l~~!,'tJ~tJ'W1tJ 

I 

fll1e:Jl'W~~ 

~~'Ulf1 1A1~i1~~r1e:JtJbtJ~tJ'WbU'W~~1'lb~~ 
~~~'U bJbtJ~tJ'W~ 

~'W~eJ'Wnl1V1~6H)'Urlru6=t:WU~V11\1~1brliib~~1eU'l1t91V1~61eJ'U API ~oE 
't q 

(9). vllf111b~e:J~1.:J b~e:J~~e:J\lfll1'Vl~?le:J'Une:J'W1'WJlbf1~e:J (9).ct% NaCl vll1 Vl1~?ll1~~~ltJ~1~~'UA11~ 
b~~~'W McFarland No o.oct 

~ b~~?ll1~~~ltJb~e:J~b(?1~tJ~111~~'l1'WVl~~.su~'Vl~?le:J'U API ~oE Test kit (Biomerieux, France). 
~ ~ 

1~ tJ fll1 b~~?ll1~~~1 tJ ~ ~il 

ONPG, TOA, INO 

IV 

Vl~~~1'l1 ~\li1 

TOA VltJ~?il1~~~ltJ TOA (9) VltJ~ ~~Vi''WVi 
'U 

INO VltJ~?il1~~~ltJ JAMES (9) VltJ~ ~~Vi''WVl 
'U 

VltJ~?il1~~~ltJ VP(9) (9)VltJ~ (?11~~ltJ VPkl (9) VltJ~ ~.:J11 (9)0 'W1Vl ~~ ~ 'U 



I 'VI"B~ " ~"'U1f1 (positive) " ~""'U (negative) II ~,,~1~:U1f1f11';i'VI~&lB'U I 

B ~rie)'wlU'VI1.:JbVl~B.:JL'Uu'\.nn 
ONPG i1L'Hii'il" llJilii Hi'Ho'il~ VP ri'ilIJL~bJ reagent L1iIJ 

_ . negative controlI 	 I 
I ADH /I ~bbl?l.:JVl~B~~lJ /I ~bVl~B.:J 1I~~lJ bllD-([~ 'll.lJ. dJ'Wrl'U I 

~============~~==============~ 

I LDC " ~bbl?l.:JVl~~~~lJ II ~bVl~B.:J "5~lJ1ub1rn Iv([ 'll.lJ. dJU'lJ'dn I 

I ODC /I 5bbl?l.:JVl~B5~lJ " 5bVl~B.:J 115~lJ bllD-([~ 'll.lJ. dJ'Wt:Jr;'1r;'1'U I '" bMlJG11dr;'1~r;'11m~mb'UflVlb1tJ~.:J~1'W tube 

CIT ~111b~'W{'-VlJ ~{,vl~B\jQvl~m~tJ're)B'W 	 {'l,bl~ cupule, 

e)1'WtJBn~tJ11u~rrw cupule (aerobic)c:J
~============~~==============~ 

I H~S 1 1:====I91=~=n=B='W=?1I?l=o1====:::::;1 :=1====1lJ='iJ=I91=~=n=B'W=~=I?l=o1==~115JlI911r;'1"vB.:J B1Vll d~mU'Wt:Jr;'1r;'1'U I 
l URE " ?1{'l,I?l.:JVl~B~~lJ II 5bVl~B.:J " I 
I II {,&]lJ Gl VltJl?l Glo% Ferric chloride (TDA) 11~\jl,nl91t:Jr;'1~'WVl I 

DA '" I ~~'W'VI1tJ"VliJ indole~~sitiveI 

5oJlI911ml,l?l.:J 5l,Vl~eJ\l Bl'~~~11?lG11dr;'1~r;'11tJG1G1lJYlB.:Jlj ~B11bU'Wt:Jr;'1r;'1'U 

liND II L~)J Ol 'H~~ Kovac's reagent (IND) II,hIJ~olIJ " IJ1~'Hi\",nm~)J Kovac's I 

I 1 11.:JLbVll'W5bl,I?l.:JVl~B'lllJ~ /I 5{'Vl~B.:J "reagent I 

II {'MlJ Gl VltJl?l ([0% Potassium hydroxide (VPGl) 
dB GlO 'W1VlriB'W~I?l~'W11 t:Jr;'1{'-UUr;'1'lJI VP I bb~l Gl VltJl?l alpha-naphtol (VP~) 

Illl'11!J\~ri'ilIJ'Hi\" OlD IJ1YlL1iIJoU I

I "5{'bl?l.:JVl~B'lllJ~ II hJiJ5

8 
GLU 

MAN 

INO 

SOR 

RHA 

SAC 

MEL 

AMY 

ARA 

Nitrate 

reduction 

n11LL~~m~~1~'II'il"i111ii llJiln11LL~~m~~1~ 

'" '" 5oJl{,1'WVl~BoJl b1'W {, ~ tJl 

Vl~.:J~lne)l'W GLU bb~11Vi'{'&]lJ ~ VltJl?l o.~% sulfanilic 


acid (NITGl) 


{'{'r;'1~ Iv VltJl?l o.cf% N,N, dimethyl-alpha­


naphthylamine (NITh) 


lll11~~iJnld{'b'W~nd~~ltJlJlmrBtJ ~mtJ'W 

'Uln 

Fermentation 

Fermentation "VB.:J carbohydrate 

{'~lJ1'W~1'W anaerobic (fl'WVlr;'1BI?l) 

(P)\l,!'W1Vi'e)l'Wt:Jr;'1~ln~l'WVfltJ1U'U'W 

Oxidation 

n1d oxidize "UB.:Jfll'fl'UlmI?l1'V1 

('~lJ~ln~l'W aerobic (~l'W'U'WVlr;'1BI?l) 1Vi' 

e)l'WuBn~tJl~ln'U'Wr;'1.:J~l.:J 

Gl) nB'Wl,MlJ reagent 1Vi'~.:J{,nl91 GLU 11 iJ 

'WB\lBln1~Vl~Blll 'WB.:JBlnl~tJ.:J~.:J 

reduction "UeJ\l nitrate bU'W N2 gas 

Iv) t:Jr;'1'Uln~~1-ub1r;'11 ~-bll 'W1Vl 

http:rie)'wlU'VI1.:JbVl~B.:JL'Uu'\.nn


VI~u~ e.JmJ'Jn (positive)I II 

~bb~\) 

iiLbfl?l 

(~LVl~B\)Vl~\)L~lJ 

reagent Lb~:::t:.J\) zinc) 

e.J~~'U (negative) e.J~~1~~1nn1~~~~u'U/I /I I 
d d q Q,% 
\1\)\1::: LVl'U?lLL~\) LfW1"lJi.J 

~b'V1~f)\) (;)1) ~hJtJ'U11btJ'UeJ~~U1~tJfl1';ib~lJeJ\) zinc 

(~~lJVl~\)b~lJ reagent ~~lJ"1llJ~Vl~\) (9)0 'l.J1VlLU'Ut:mmJ 
\J 

Lb~:::eJ\) zinc) ~b'V1~f)\)tJ\)i1\) reduction "lJf)\) nitrate 

bU'U N2 gas 

Vl~\)\l1mh'U carbohydrate reaction U~J 


1VfL~lJ (9) VltJ~ (9).<t% Hl!,Ol!J ~\)1'U MAN, INO, SOR 
 ~\)Lfl(?)t:-J~f11tJ1'U (9)-kl 'UTVl 

yJf)\)f)1fl1~ hJbn~yJf)\)f)1fl1~ 

I catalase I 

I /I /I II I 



· . 


00 = boo 'Wl1'WblJ\?l';i 

V. Ql~inolyticus 

9.00 

8.00 

7.00 

6.00 

:J 
5.00 

u. 
u 4.00 
0.0 
0 

..J 3.00 

2.00 

1.00 

0.00 

1.8682x +5.6171 
R1 =0.9105 

0.000 0.200 0.400 0.600 0.800 1.000 1.200 1.400 1.600 

Absorbance 



i\l quercetin (9)0 mg It! volumetric flask ~t!1~ (9)0 ml 

+ 

i\l~l'j{9)le:Jt1l\l ~<ro mg It! volumetric flask (9)0 ml 

+ 

~n~~1'j{9)1e:Jt11\l~ltJ methanol bb~~U-r'U'U~1Jl~'j1Vlf)'j'U 

+ 

Sonicate t!lt! (9) ilL1J\l 

+ 

fl'je:J'l~ltJ syringe filter b~e:Jth1ulilbf)'jl~~ 

+ 

'U'j'jOJ1~ vial b~r~nJl1u1iQ~ HPLC, 

tJbU~~1'j~n~{9)1e:Jt11\l1'W~e:J ~ :Wl <roo 11JLf)'j~~'j 

+ 

b~1J~T~m~~ltJ~l'j:Wl~'j~lt! quercetin Bfl <roo 1:wLf)'j~~'j 

+ I 

f)'je:J'l~ltJ syringe filter biVe:JthhJ1ilbf)'jl~~ 

+ 

'U'j'jOJ1~ vial b~e:Jb~~tJ:w1u1iQ~ HPLC, 



eta 

Mobile phase: Methanol: o.ct% Phosphoric acid 1'1..nl1 (9):(9)) 

TM 
Stationary phase: Kinetex ~.b ~M C(9)~ LC Column (9)cto X bY] mm 

Flow rate: (9) mVmin 

Injection volume: ct 1:lJ1fl~~~~ 

~-digit balace (Mettler Toledo, XP (9)oct DR) 

Hot air oven (Memmert) 



~ldl\l~ (9) 	 t:-J61f11dvnfl1 Lethal dose (LD<to) ~eNb:ffB V. a19in0 lyticus 1~tJflldr11'Ulru~ltJ15 
probit analysis (SPSS version (9)<f 0) 

Confidence Limits 

Probability ~ct% Confidence Limits for LD bact 

Estimate Lower Bound Upper Bound 

PROBI-( ,0(9)0 

. o~o 

.0bllO 

~.ct~~ 

et. 0 Obll 

et.l!Jb~ 

bll.(lJ}b~ 

~.~bbll 

~. ct(lJ}~ 

ct.(9)~(9) 

ct.et~et 

et.(lJ}(lJ}b 

. o~o 

.octo 

.obo 

.0(lJ}0 

.o~o 

. o~o 

.(9)00 

.(9)eto 

.~oo 

ct. ~b~ 

et.bbllO 

et.(lJ}b~ 

ct.~~o 

et.~~~ 

b . o~(lJ} 

b . (9)~~ 

b . ctb~ 

b . ~bbll 

~.~(9)et 

ct. 0 0 (lJ} 

ct.(9)(lJ}o 

ct.bll(9)bll 

et.~~(9) 

et.ctet(lJ} 

et.bbbll 

b.(9)O(9) 

b.~~ 

et.~ct(9) 

b.o~~ 

b.~(9)et 

b.bll~~ 

b . ~(9)~ 

b.ctob 

b.ct~b 

b.~~bll 

(lJ} . (9)~et 

.~eto (lJ}.(9)(9)~ b.mlbll~ mI . ~bll(9) 

Dimension(9) 

.bllOO 

.blletO 

.~OO 

. ~eto 

.ct:oo 

.cteto 

.boo 

(lJ}.bll~~ 

(lJ}.ctbbll 

(lJ}.(lJ}bct 

(lJ}.~b(9) 

c;;.@ct:~ 

~.bll~(lJ} 

~.ct~bll 

b.~~~ 

(lJ}.~bll~ 

(lJ}.~ctet 

(lJ}.bbet 

Irl.c;;bc;; 

~.ob(lJ} 

~ . ~b~ 

(lJ} . b~ 

(lJ}.~cto 

~ . o~ 

~. ~~o 

c;;.ctmct: 

~.bbll~ 

~.~~o 

' 

.beto 

.(lJ}o 0 

.mlcto 

. ~OO 

.~cto 

. ~oo 

.~(9)O 

.~~o 

.G;«bllO 

.~~o 

. ~cto 

~.(lJ}(i'et 

~.~ct~ 

~.(9)~~ 

~.(i'~ 

~.(lJ}(i'(i' 

(9)O.(9)~(9) 

(9)O.~(9)(9) 

(9)O.bll(9)O 

(9)o . (i'(9)~ 

(9)o.et~o 

(9)o . b(lJ)~ 

~.~(i' 

~.bmlo 

~ . ~~~ 

~. (9)~~ 

~.(i'o~ 

~.(lJ}(i'(9) 

~ . ~~~ 

~ . ~(9)O 

(9)o.oob 

(9) o. (9)(9)(i' 

(9)o . ~bllb 

~ . octml 

~ . ~~(9) 

~.ct~(lJ} 

~ . ~bll(lJ) 

(9)O.(9)(lJ)~ 

(9)o .b(9)ct 

(9)o.mI~(9) 

(9)O . ~bll(lJ) 

(9)o.~b(i' 

(9)(9).(9)ob 

(9)(9) . ~b~ 



~l'Jl\1~ (9) 	 ~{,lfll'JVll~l LethaL dose (LDero) ~eJ\lb~eJ V alginolyticu51~tJfll'Jril'Ulru~ltJ15 
probit analysis (SPSS version ®<f.o) 

Confidence Limits 

Probability ~ct% Confidence Limits for LD bact 

Estimate Lower Bound Upper Bound 

. ~bo 

.~b'lIo 

.~~o 

. ~~o 

(9)O.~~O 

(9)(9).O~O 

(9)(9).bnoct 

(9)(9).b'lI\v~ 

(9)O.bnb'll~ 

(9)O.ctct~ 

(9)o.b'lI~b 

(9)(9).(9)ct(9) 

(9)(9).~(9) 

(9)(9).b~b'lI 

(9)\v.O(9)\v 

(9)kJ.ct(9)O 

a. A heterogeneity factor is used. 



~111-!j~ (Q) ~1 LC~o ~b hr ~e)\l?!1'~?!n(?lVltJl'U~l'Vl~~ltJl~~~v'h1~Vl€ltJVll1'W~ltJrI~\lVl~\l (cfo 

btJe){b~'U~) JlltJ1u ~b ~11JJ\l 

Confidence Limits 

Probability ~cf% Confidence Limits for cone 

Estimate Lower Bound Upper Bound 

PROBIT 
a 

.0(9)0 -~~(9).~mlm -m(9)o.~~~ -C9l~cf.~rnJ~ 

.o~o -(9)b~.om~ -~~~.(9)cfo -(9)C9l~.cfbcf 

.omo -(9)~(9).~~0 -(9)mlcf.~~b -oJoJ.",~~ I 

.o~o -~b.m~~ -(9)mb.bmo -~cf.~rnJb 

.ocfo -cfrnJ. ~rnJb'11 -(9)o~.~mb'11 -(9)~.C9lbb'11 

.obo -mm.bo~ -b'11rnJ.~bb m.C9lc(b 

.0b'110 -(9)~.mm(9) -cf~.~~~ ~~.rnJ~~ 

.o~o b.b'11~(9) -mm.~b'11~ ~o.~cfb'11 

dimension(9) .o~o ~~.o~~ -(9)~.~~0 cfb . cf~~ 

.(9)00 m~.~~~ m.~cf~ b'11(9).cf(9)~ 

.(9)cfo (9)ob.omm rnJ~.rnJm~ (9)m~.C9lm~ 

.~oo (9)cf~.cf(9)b (9)mo.~~~ (9)~cf. ~ob'11 

.~cfo ~om.cf~~ (9)b'11b.b'11(9)m ~mo . (9)~~ 

.moo ~~bf1.~b'11b ~(9)b'11.~m~ ~b'11C9l . cfb'11~ 

.mcfo ~~(9).~~cf ~cf~.mcf~ m(9)o.b'1I~~ 

.~oo m(9)b.~~~ ~~~.rnJ~cf m~~.cfb~ 

.~cfo mcf(9).m~~ m~(9).cf(9)o m~cf.bcfb 

.ct:oo bO~ct:.~ct:(Q) bO ct:bO. bf1 b bf1 ~k1.ct:ct:cs:' 

.cfcfo ~(9)~.(9)Ocf m~~.~ocf ~cf~.b'1Ibm 

.boo ~cfm.cfom ~(9)b.b'11o~ ~~b'1I.~~~ 

.bcfo ~~~.ocfrnJ ~~~.mb~ cfmb'1l.mb~ 

.b'110 0 cf~b.cf~b ~~m.cf~~ cfb'1l~.~~~ 

.b'11cfo ctbb.~bo cf~o.m~cf b~~.cfcf~ 

.~oo b(9)(9).~~b cfb (9). (9) ~cf brnJcf.(9)~m 

.~cfo bb~.c(b~ bo~.b(9)~ rnJm~.mcf(9) 

.~oo b'1Imo.cfo~ bb~.o~~ ~o~.~b'1I(9) 

.~(9)0 b'11~.~cf~ b~~.~~~ ~~b'1I.O(9)b'1I 



Confidence Limits 

cicf% Confidence Limits for conc 

Estimate 

Probability 

Lower Bound Upper Bound 

b'1Ibm . b'1I~(9) b~~.O(9)~ ~crb.bmo.ci~o 

b'1I(9)cf.(9)mbb'1I~kl.~mm ~b~.kJocr.~mo 

~0 cr.(9) (9) (9) ~~kJ.m(9)kJb'1Imcr.~~.~cro 

ci(9)ci.~(9)~~~~ . m(,YJ}~ b'1Icfb.O(9)ci.~cfo 

f!lI~(9).cf~o ~cf~.(9)cr~~crb.~~o.~bo 

~(9)m.oob'1l~~(9).~cr~.~f!lIo cici(9).~(9)b I 
I ~cfcr.(,YJ}cro (9)ocrcr. ~o~.~~o ~m~.cfmb 

.~~o (9)O(9)(9).~(,YJ}cf (9)(9)~~.kJm(9)~®o.crboI 
a. A heterogeneity factor is used. 



~1':i1"1~ 1m ~1 LC<fO G;'(b hr 6IJeJ~?f1'j?ftl~VltJl'U~1~vh1VfvlBtJVlll'W{911tJfl~'lVl~'l (erobtJeJ{b~'W~) JlltJlw , 
<ib ~lt:w~ 

Confidence Limits 

Probability <icr% Confidence Limits for cone 

PROBIT 
a 

.0(9)0 

Estimate 

-b'11ber.(9)oer 

Lower Bound 

- (9)okl~.kl~<i 

Upper Bound 

-erb'11er. b<ier 

.oklo -er~o.bo~ -~ob'11.klb(9) -CS::(9)er.<iC9lCS:: 

.omo 

.0CS::o I -cs::t){J1. er er 0 

-bT1b'l1er.CS::~kl 

-bbb'1l.erb'11er 

-crb~.~~cr 

-m(9)m.<i~~ 

-klmb.<iklm 

.oero -mom.~bCS:: -CS::b'11~.ocs::er -(9)b'11m.<iC9l<i 

.obo -klCS::kl.~<ib'11 -cs::0 b. (9) (9) (9) -(9)klo.OC9)er 

.0b'1l0 -(9)~<i.CS::CS::C9) -mCS::m. kl<ikl -b'11kl.CS::<i<i 

dimension(9) .o~o -(9)CS::C9).erb'11~ -kl~b'11.kl~(9) -kl<i.b'11C9lb'11 

.0G;'(0 -<i~.0CS::~ -klmb.crbb'11 <i .CS::(9)b'11 

.(9)00 -erb'11.G;'(b'11~ -(9)<io.C9)OCS:: cs::er.ber~ 

.(9)erO (9) o b'11 .<i(9)G;'( -.ber(9) (9)<i~.bklb 

.kloo klm<i.b'11b'11o (9)cs::er . kl(9)~ mklCS::.<io(9) 

.klero merkl.~~b klber.~ob CS::mb'11.b'li~<i 

.moo cs::ercs::.cs::bb'11 mb<i.<i~b'li erCS::m.klb'11b'11 

.mero ercs::~ . cr<i~ cs::bm.(9)O~ bCS::CS::.cs::cs::er 

.CS::oo bmb'li . <i(9)~ crCS::~.~okl b'11CS::m. (9)C9) kl 

.cs::ero b'liklCS::.mmb'li bk><i.b<im ~cs::o.cr<iCS:: 

.~oo ~o~.m~b t"lIot"ll.Inl~1m ~m~.oC§:'G;'( 

.crcro ~<iCS::.CS::mCS:: b'li~CS::.QlJ(9)kl (9)omb.bbkl 

.boo <i~o.~crm ~b(9).<ib'lib (9)C9)mb'li.b'1lb'11o 

.bero (9)ob'lio.C9)b'11CS:: <iCS::(9) .(9) oCS:: (9)klCS::m.oom 

.b'lio 0 (9)C9)bCS::.moCS:: (9)oklm.~~kl (9) mcrcs::. cr(9) cr 

.b'licro (9)k>bcr.~~b (9)C9)C9) kl. bb'lib'li (9)CS::b'11cr.m~G;'( 

.~oo (9)mb'11G;'(.ookl (9)®C9)C9).obo (9)b(9)o.CS::~kl 

.~ero (9) er(9) o. ~cr® (9) mklcr. klCS::b'li (9)b'11b~.CS::m<i 

.G;'(oo (9)bb'lib.b'liero (9) cs::b ~ .mb'lib'li (9)<ibb'1l.b'11~<i 

.<i(9)0 (9)b'liC9)b.~®o (9)crokl.~b'1lb kl 0 (9) cr. <i mer 

.<iklo (9)b'1lbo.mCS::<i (9)erCS::o.mkl<i k>ob~.mkl<i 



.cibflO (9)~O~.®{9)bfl (9)ct~{9).et'~® ®(9)®ct.cibci 

.ciet'o (9)~b{9).bbci (9) b®mI.et'(9)o ®(9)cio .mmlb 

.cicto (9)ci®®.bmb (9) bmlci.mlctet' ®®bm. ~mI(9) 

.cibo (9)ciciet'. ® bet' (9)mlet'(9). ®oct ®mcto.®bcr 

.cimlo ®O~®.bfl®® (9)~(9)b.bci(9) ®crctb.ctm® 

.ci~o ®(9)cici.mmlci (9)ci(9) b.cicr~ ~ctciml.~~b 

.cicio ®m~bfl.~mImI ®omlcr.~oo ~~~o.~crcr 

a. A heterogeneity factor IS used. 



~111~~ m ~1 LCcto ~b hr ~B\lt'11'jt'1n~VltJl'U1'UeJ~\l~yh1,xvl'eJtJVll1'W(P)ltJf1~\lVl~\l (erobtlB~b~'U~) 

JlltJ1'W ~b ~11~\l 

Confidence Limits 

Probability ~er% Confidence Limits for conc 

Estimate Lower Bound Upper Bound 

PROBIT 
a 

.0(9)0 -bTlberb . ~~kl -~~er~.klml~ -~~(9)er. erml(9) 

.oklo -~~mJ~.~bTlO -bTl~ob.~er~ -~(9)~b . er~er 

.0bTlO -~bnmJ~ . b~~ -bTlbTlO~.b b(9) -(9)mJ(9)~ . ~erbTl 

.o~o -k>OOer.bll~~ -k>~~bll.(9)~ -l9)bil~(nJ.~ber 

.oero -(9)mJO(9) . mJb~ -~~~mJ.(9)ob -C9lC9lbn«.O~cs:' 

.obo - (9)~~bTl.bTlbTl~ -~(9)mJb.bbnb -~o~ . mJer~ 

.ob'1io -(9)~(9)b.mlcs:'bTl -(9)~oer.~(9)~ -b'1i(9)o.(9)b~ 

dimension(9) .o~o 

.o~o 

-(9)O(9)bTl.~er~ 

-~~~. bTlci~ 

- (9) b '0 bTl. er~ bTl 

-(9)~~~.ci~~ 

-erbTlC9l. ci(9)O 

-bnbb'1i.~(9)~ 

"­
.(9)00 -ber~ . ~~er -(9)~cibTl.b~~ -~C9lb.er~b 

.(9)erO cs:'bTl.b'1i(9)mJ -~k>cs:'.~(9)bTl ~~~.b'1iob 

. ~oo bok>.bo~ ~oci.mJ(9)mJ ~<t(9).~<tbTl 

.~<to (9)O~~ . o~ml mlk> bTl. 0 er~ (9)~b'1i.b~b 

.bTlOO (9)er(9)k>. bml~ (9)(9)bb'1i.~bb (9)~b'1ier.cs:'~~ 

.bTl <to (9)~(9)(9). bb'1iml (9) crbk> .~erbTl ~bTlob'li, b'1ib'lib 

.cioo k>~~0 . ~~(9) (9)~~~. cs:'bo ~b'1ibT1(9).~b'110 

.cs:'ero ~bcrb.bo<t ~k>b~.~b'li~ bTl (9) <t0 .mlcrb 

.ct:oo Q1 0 <P) mi. (p)(g) 1m 1mct:~1m.o <P)Q1 mct:mlo.bml<p) 

.erero bTlbTlb'lib'li. b(9)~ k>~(9)cs:'.bTlbTlb bTl~~er.~oer 

.'000 bTlb'li~bTl.~bTlk> .bTl~bTlmJ.~~~ cics:'bTl(9).b'1ics:'<t 

.bero cs:'(9)~k>.er~mJ bTlcrb~.~o~ ci~~<t.cibTlb 

.mJoo ci<tk> (9). <ter0 bTl~(9)<t.~o~ <tbTlbb.(9)O~ 

.b'li<to ~~<t~. (9) bTl b cs:'k>~mJ.b<to <t~~mJ.O~(9) 

.~oo <t~bTl(9).b(9)<t ~~~.b'lik>~ b~~.ob'1io 

.~<to <t~~o.<tob <t(9) mJ ~ .(9) (9) 0 b'1i(9)cs:'~.~b'li 

.~oo bb~bn.b'1i(9)~ <tmJb'limJ.~~~ ~oomJ.b~<t 

. ~(9)0 b~bbTl.crbb er~k>k>.~ml~ ~k>(9)er.k><t~ 

.~k>o b'1ioci~ . o~k> bob'li~.~<t~ ~cics:'o.~~~ 



I 

.~mo bYJI~<fo.~bbYJI b~<f<9l.~~b ~b~~.oo~ 

.~cto bYJIctbYJIbYJI . <f<f~ bct~ct.ctbbYJI ~~bb.~~o 

.~<fo bYJIbYJIm<f.~~b bbbm.~~m ~~~~.bbYJIb 

.~bo ~om~.bob b~~<9l.<f<9l~ ~bcrct.<fbb 

.~bYJIo ~~<9l~.~bbYJI bYJI~mbYJI.~~b <9l0<9l<9l(9).~~b 

.~~o ~~o~.o<fct bYJIb<f~.mb~ <9lobYJI~o.r;n~~ 

.~~o ~b~<9l.<9locr ~m~o.~~~ <9l<9lbbYJI~.~~~ 

a. A heterogeneity factor is used. 



ct~ 

.fl1f1~tnn u. 

~1~1-:J~ (9) eY~~lfll~~e:J{9l~i~~e:J~Vle:JtJVlll\J~~fl~1~htJ?l1~?ln{9l~1'Vl~611tJl~~ ~61e:J{9l~~tJ~bl611 (9)~ 1\J 

fl1111L"li1l"li't.! oJ1'IJ'J'IJ B~';j1n1';j 
~1';jan~ 

... , 

~f)V~L~fJ~ 1'IJVi G) ·1Uri ·kJ 1'IJri Q1 1'IJri (t' 1'IJVi It' 1'IJVi b 1'IJVi G'i 1'IJ~ ~ 1'IJVi ~ 1'IJVi G)O 1'IJri G) G) 1'IJVi G)kJ 1'U~ G)Q1 ';jf)~~1~ fl1Lui'i1:J~hri 1'IJVi ·G)(t' 

(ppm) 
.;. II 

(%)L';j1l~'U 

-ve control (9) (9)0 (9)0 (9)0 (9)0 (9)0 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~o 
a 

~'o.'ob'1i± bTl .bTlbTl 

1!J (9)0 (9)0 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~o 

bTl (9)0 (9)0 (9)0 (9)0 (9)0 (9)0 (9)0 (9)0 (9)0 (9)0 ~ ~ ~ ~ ~ ~o 

+ve control (9) (9)0 ~ b'1i '0 '0 '0 '0 '0 '0 b r.f r.f cs::: cs::: <t: CS:::o CS:::o.oo ± 0 .00 
be 

1!J (9)0 ~ b'1i '0 b '0 '0 r.f r.f r.f <t: cs::: cs::: cs::: cs::: CS:::o 

bTl (9)0 ~ '0 r.f r.f r.f r.f r.f r.f r.f cs::: cs::: cs::: cs::: cs::: CS:::o 

(9)~ . b'1ir.f (9) (9)0 (9)0 (9)0 (9)0 ~ b'1i '0 b r.f r.f r.f r.f r.f r.f r.f r.fo r.fbTl.bTlbTl ± bTl .bTlbTl 
b 

1!J (9)0 (9)0 (9)0 (9)0 ~ ~ ~ ~ '0 b '0 '0 '0 '0 '0 '00 

bTl (9)0 (9)0 (9)0 (9)0 ~ ~ ~ ~ '0 r.f r.f r.f r.f r.f r.f r.fo 

bTlb"ll.r.f (9) (9)0 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ G ~ ~ ~ ~o '00.00 ± 1!Jr.f.(9)b'1i 
ab 

1!J (9)0 (9)0 (9)0 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~o 

bTl (9)0 (9)0 (9)0 (9)0 ~ ~ ~ ~ ~ ~ ~ ~ ~ r.f (9) (9)0 

b"llr.f (9) (9)0 (9)0 (9)0 ~ ~ ~ ~ ~ b"ll b"ll b '0 '0 r.f r.f r.fo CS:::o .oo ± (9)r.f.1!J~be 

~ (9)0 (9)0 ~ ~ G b'1i b'1i b'1i '0 bTl bTl bTl 1!J ~ (9) (9)0 

I~ ~ ~ ~ ~ b"ll b"ll '0 r.f '0 '0 '0 '00bTl (9)0 (9)0 (9)0 

I 



DO 


., . 11 . 

;ij1'WTU Bm1n1~fl11aJ b"!JaJ'U'W 

~1~~n~ 
"' . 

~m.l'vh~EJ.:I 1'W~ COl 
.., d .., d 

1'WVi es:' 1'WVi cr 1'WVi b 1'WVi t'}I 1'WVi ~ 1'WVi ~ 1'WVi COlO 1'WVi COlCOl 1'U~COll!l 1'UVi COlGn 1'U~ COles:' ~eJ~~1~ Fl1bililv~hVi 1'WVl l!I 1'UVl Q1 

(ppm) b~aJ~'U (0/0) 

~ b'1I b'1I b ~ tv tv tv tvo 
c(S)cro (s) (S)O ~ ~ ~ b'1I b'1I cr (s)bTl.bTlbTl ± b.bml 

tv (s)o ~ ~ ~ ~ ~ c;< c;< ~ b'1I b cr ~ tv tv tvo 

bTl (S)O (S)O ~ ~ ~ ~ ~ b'1I b'1I cr ~ bTl (S) (S) 0 0 

tv tv tv tv tv tv tv tvo 
CbTl 0 0 (S) (S)O (S)O ~ ~ b cr cr ~ (s)o.oo ± cr.b'1ImI 

tv (s)o (S)O (9)0 (S)O b'1I cr ~ ~ tv tv (S) (S) (S) (S) (S) (S)O 

bTl (S)O (S)O (S)O (S)O b'1I b cr ~ bTl bTl tv (S) (S) (S) 0 0 

boo (S) (S)O (S)O (S)O b bTl (S) 0 0 0 0 0 0 0 
c 

0 0 0 0.00 ± 0.00 

tv (s)o (S)O b'1I cr tv (S) 0 0 0 0 0 0 0 0 0 0 

bTl (S)O (S)O ~ cr (S) 0 0 0 0 0 0 0 0 0 0 0 

- ­

'VIJJlm'VI~ : ~1eJn'lj'j a, b Ufl~ c Vl\9l1~n'Ubb~~~f)11JJbLl'ln\9l1~€l~1.;jncJtJ,hrl'1J'Vll.;j~()~ (p<o.oct) 



~(9) 

~1'l1-:J~ Iv e)~'llnl'l'leJ~~i~"lJeJ-:JVle:)tJVldl'U~~m~1~dtJ?11'l?1n~·1h ~{;1eJ~'l~tJ~n{;11 (9)CS: l'U 

... . ... .;)TliJ'U e)~)1n1)FI'J1~b"lJ~"lJ'U 

~1)~n~ 
l;' d VleJEJ~L~EJ{I 1'Ui'i COl 1'Ui'i kl 1'Ui'i Gil 1'Ui'i · ~ 1'Ui'i .cr 1'Ui'i b 1'Ui'i Iri 1'Ui'i ~ 1'Lii'i ~ 1'Ui'i COlO 1'Ui'i COlCOl 1'U~ COlkl 1'Ui'i COlGTl 1'Ui'i COl~ )eJ~;j1~ ri1b\J~EJ'l!1Vl 

(ppm) L~~~'U I (%) 
: , . 

-ve control (9) (9)0 (9)0 (9)0 (9)0 ~ ~ ~ ~ ~ ~ ~ ci ci ci c:; cio C:;b.bb'li ± bTl . bTlbTl 
a 

® (9)0 (9)0 (9)0 (9)0 (9)0 (9)0 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~o 

bI1 (9)0 (9)0 (9)0 (9)0 (9)0 (9)0 (9)0 (9)0 ~ ~ ~ ~ ~ ~ ~ ~o 

+ve control (9) (9)0 (9)0 (9)0 ~ ~ ci ~ b cff:. cff:. cff:. ~ ~ bTl bTl bTl 0 bTlO .OO ± cff:. . ~~ 
be 

® (9)0 (9)0 ~ c:; Q1J ~ ~ ~ ~ ~ b cff:. cs:: bTl ® ®O 

bI1 (9)0 ~ ~ ~ c:; c:; c:; c:; c:; c:; b b cff:. cff:. cs:: CS::0 

(9)C:; . ~cff:. (9) (9)0 (9)0 (9)0 c:; c:; ci c:; ~ b cs:: cs:: cs:: ~ ~ ~ CS::0 \vbl1.bTlbTl ± ci .ci\v e 

® (9)0 (9)0 (9)0 ~ c:; c:; c:; c:; c:; ~ b cff:. cs:: bTl (9) (9)0 

bI1 (9)0 (9)0 (9)0 ~ ~ ~ ~ ~ c:; ~ ~ b cff:. bTl ® \vo 

bTlQ1J.cff:. (9) (9)0 (9)0 (9)0 ~ ~ b b b b b b <t: <t: cs:: cs:: CS::0 
be 

bTlO.OO ± <t:.~~ 

® (9)0 ci ~ ~ b <t: <t: <t: cff:. cff:. cff:. ct cs:: cs:: bTl bTl 0 

bI1 (9)0 (9)0 ~ c:; ~ ~ ~ ~ ~ ~ ~ cff:. bTl \v \v \vo 

~cff:. (9) (9)0 ~ ~ ~ c:; c:; c:; ~ ~ b cff:. « cs:: cs:: cs:: ~o \vb . b~ ± b.b~ 
c 

® (9)0 (9)0 (9)0 ~ ~ c:; c:; ci ~ ~ b b b « \v \vo 

bTl (9)0 ~ ~ ~ ~ ~ ~ ~ b b b ct cs:: bTl \v \vo 



blv 

fI'J1~L"Ii~"Ii\J '\l1'U'J'U e1t'!'a1n1';i 
m'aan~ 

., . 
IVItlEJ~L~EJ.:j , 1'UVi Gl 1'UVi lD 1'U~ Q1 1'UVi ~ 1'UVi , ~ 1'UVi b 1'UVit1~hVi 1'UVi c:;; 1'UVi ~ 1'UVi GlO 1'UVi Gl Gl 1'UVi GllD 1'UVi GlGn 1'UVi GlCS: 'atlt'!;U1t'! ~1LO~EJ 

(ppm) L~~~'U (%) 

(9)ct:o (9) (9)0 (9)0 ~ ~ b'lI b'lI b'lI b'lI b b ct: ct: ct: ct: ct: ct:o ~.bb'll ± blUTlbTl 
b 

Iv (9)0 ~ ~ ~ b'lI b'lI b'lI b'lI ct: ct: <r <r <r <r <r <ro 

bTl (9)0 (9)0 (9)0 (9)0 ~ ~ ~ ~ b'lI b'lI b ct: ct: ct: ct: ct:o 

bTl 0 0 (9) (9)0 (9)0 (9)0 ~ ~ b'lI b b ct: bTl bTl bTl bTl ~b.bb'll ± bTl .bTlbTl 
C 

bTl bTl bTl 0 

~ (9)0 (9)0 (9)0 ~ b ct: ct: ct: <r <r <r <r <r bTl bTl bTl 0 

bTl (9)0 (9)0 ~ ~ b b ct: ct: bTl bTl bTl bTl ~ ~ tv ~o 

boo (9) (9)0 (9)0 (9)0 (9)0 ~ b'lI b b ~ bTl ~ (9) (9) 
d 

0 0 0 0 .00 ± 0.00 

~ (9)0 (9)0 (9)0 ~ ~ b'lI ct: <r bTl ~ (9) (9) 0 0 0 0 

bTl (9)0 (9)0 (9)0 ~ b'lI ct: ct: ct: <r bTl (9) 0 0 0 0 0 

VI~lmVl~ : ~Te)tl~~ a, b ~brl~ c ~~1\ln1.Jbb6W)\lf111~bb~tl~1\lB~1\lnLTtJ611~qfl/n\l?l~~ (p<o.ocr) 
-­ -



~bTl 

~1~1-:j~ bTl eY~~lfll~T€l~~i~~B-:jV!BtJV!11'U~-rfl'l~1~ltJ?{1~?{n~1u~~-:j ~~B~~~tJ~b1~l (9)CS:: l'U 

.. 
1'l11lJb-lilJ<ij'U ~1'tJ1'U ellPl':i1n1':i 

G'l1':iG'lti~ 
" . Y1v~~b~fJ'I ?'UVi Wl 1'tJVi ·kl 1'tJVi Q1 1'tJVi ~ 1'UVi <t .1'UVi b 1'UVi Iri 1'UVi ~ 1'UVi ~ 1'tJViWlO 1'UVi COlCOl 

u d 
1'UVi COlQ1 1'UVi COl~ ':iv~;11Pl fi~lbQ~~"lhVi 1'L1,VI COli€l 

.. 
(ppm) b~lJi;)'tJ (%) 

-ve control (9) (9)0 (9)0 (9)0 (9)0 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~o 
a 

~0.0"1l ± bTl.bTlbTl 

1!:l (9)0 (9)0 (9)0 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~o 

bTl (9)0 (9)0 (9)0 (9)0 (9)0 (9)0 ~ ~ ~ ~ ~ ~ ~ c:;; c:;; ~o 

+ve control (9) (9)0 (9)0 ~ ~ ~ "11 0 0 0 ~ ~ ~ ~ ~ ~ ~o 
be 

bTlbTl.bTlQ1 ± bTl.bTlbTl 

1!:l (9)0 (9)0 ~ c:;; b'1! 0 0 ~ et ~ ~ bTl bTl bTl bTl bTl 0 

bTl (9)0 ~ ~ ~ ~ 0 ~ et et ~ ~ bTl bTl bTl bTl Q10 

(9)~ . b'1iet (9) (9)0 (9)0 (9)0 (9)0 ~ ~ ~ ~ "11 b'1i b'1i 0 0 0 0 00 etO .OO ± ~.b'1ib'1i 
be 

~ (9)0 (9)0 (9)0 (9)0 ~ ~ ~ ~ "11 0 0 0 et et ~ eto 

bTl (9)0 (9)0 ~ ~ ~ ~ ~ ~ b'1i b'1i et . ~ et ~ ~ ~O 

abbTlb'1i.et (9) (9)0 (9)0 ~ ~ ~ ~ ~ ~ ~ b'1! "11 ~ ~ bTl bTl bTl 0 00.00 ± (9)~. 1!:lC:;; 

1!:l (9)0 (9)0 (9)0 (9)0 (9)0 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~O 

bTl (9)0 (9)0 (9)0 ~ ~ ~ ~ ~ ~ ~ ~ c:;;; b'1i b'1! "11 "110 

b'1!~ (9) (9)0 ~ ~ ~ ~ ~ ~ ~ b'1i b'1i "11 b')! (;')i b'1i "11 "110 ~O.OO ± (9)~. 1!:lC:;;bc 

1!:l (9)0 (9)0 (9)0 (9)0 ~ ~ ~ b'1i ~ 1!:l 1!:l l!:J ~ 1!:l 1!:l ~o 

bTl (9)0 (9)0 (9)0 (9)0 ~ ~ ~ b'1! 0 0 0 0 0 0 0 00 
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'W1'a11Jl{9lf)'a 
ri1bu~EJ~{9l'ad~1~rlnUl1'WJ11'Ubb~Ifl~1j~n1'a'VI~Iflf)'1

~ ~ 

(vi'l.hEJ) 
~TH=fn~vh'VI~1fl1EJ1'<\)'a r;l1'ar;ln~,j1 r;l1'ar;ln~1'UeJ~'1 

tV d d QJ' , ~ 
'J'W'V1bn'U~'HW1.:j'W1 G) tn b ~ G)~ G) tn b ~ G)~ G) tn b ~ G)~ 

IV 

€lruVlJllJ111 (0C)
• 'U 

l£J~.0<t I ®b'li.<t<t I ®mI.(9)O I ®~.(9)<t I ®b'li.cg::'<t I ®b'li.o<t I ®~.(9)0 I ®b'li.<to I ®mI.(9)O I ®G .o<t I ®b'li.<to I ®b'li .(9)<t I ®~.(9)<t I ®mI.<to I ®b'li.®<t 

fll1lJ~~lJ (pSU) hi briO m(9) briO mo m(9) mo m(9) m(9) mo mo m(9) mo mo m(9) 

pH ~.®o ~.oo b'li . ~o ~.®o G.(9)O ~.oo ~ . ®O G.OO G.OO ~.oo ~.(9)O ~.OO G.(9)O G.oo G.(9)O 

DO (mg/l) <t.cg::'cg::' <t.~m D .O® <t.<tcg::' <t.~(9) D.Ob'li <t.<tcg::' <t.~cg::' D .OO <t.cg::'~ <t.mlcg::' <t. ~~ <t.<t0 <t.Gcg::' D.OO 

Alkalinity (mg/l) (9)ob'li (9)<9)l£J (9)<9)~ (9)O~ (9)<9)® (9)<9)b'li (9)<9)0 (9)<9)® (9)<9)~ (9)O~ (9)<9)0 (9)<9)<t (9)O~ (9)<9)G (9)<9)mI 

Ammonia 
(9).cg::'O~ I ®.~m® I h<to® I m.(9)®® I m.(9)<9)m I (9).<tb'lio I h(9)~o I ®.(9)mD I m.®cg::'~ I m.®(9)m I (9).G<9)~ I ®.~D I m.om® I m.<t~o I m.omlb'li 

(fJg at NIL) 

http:fl1rle.J'l.nn


, . 

(Temperature) 

h flJ1lJ L U'Ufrj~ 

LL~~~1.:J (pH) 

~ 

rn. flJ1lJ LfllJ 

(Salinity) 

~.BBfl68L~'U 

~~mCJ (DO) 

cr.1'ULmVl-

1'Ulml~'U 

(N03-N) 

b.~B?lL~~­

~B?l~B-r?l 

(P04-P) 

b'lI.LLBlJllJLUCJ 

1'U1ml~'U 

(NH 3-N) 

(9) Thermometer 

b6(j~b~m'l ~) Electrical 

Sensor Method 

mg/l 

pH meter 

(9) Argentometric 

~) Electrical 

Conductivity 

Method 

rn) Density 

~) Refractometer 

(9) Azide 

Modification 

Method 

~) Membrane 

Electrode 

Method 

rn) Wrinkler 

Method 

Cadmium 

Reduction 

Method bU'U NO 

ug - Nil ~_ LbflJ1i 

ug - P/l 

Colorimetric 

Method 

Colorimetric 

Method 

Phenol­

ug - Nil Hypochlorite 

Method 

tJ';i~u)'Vl 

cl 
'VlCP) 

bU~CJ'UbbU~.:J 
b~lJ~'U1lJ 

bn'U (9) 

'lh~U)'VI 

cl 
'Vllfl 

hJ 
LU~CJ'UbLU~.:J 

tJ';i~u)'Vl 

cl 
'VIm 

LU~CJ'ULbU~.:J 
b~lJ~'U1lJ 

Ln'U (9) 

mI.o - ~ . <t' 

th~U)'VI tJ';i~UWl tJ';i~u)'VI 

cl 
'VI~ 

cl 
'Vl<t' 

cl 
'Vlb 
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~ 

~~1\lbb~1tJca~:Wl ru{el tJ~ ~bvi11~ 
~ 

bfl'J'lfll'Ji~tJ "flll:JJVI(;11flVl611 tJbb61~ fl l 'Jfl'J~~1tJ.sve:J'I'V'Je:J,nJ1 I,'V'l~ tJ'I~lV1eJ:JJ 1,1,61 ~tJ ~ fll'r;l'e)eJ'W 'U~ b1 ru 

bfl1~~~'l JJ bb Vl~'1'VltJ : flnJ~ fl'J'JdJ fll'Jl~tJbb /A ,16(51 ~ (16(5.) ,'l'U bb~hJ~'l.J tJ'1~~ltJ klctctkl 
9 

?it11'WJl1'Y'Jbfl'J'Ifl1'J: ~OO/O 

bfl'J \l fll'Jl-oJtJ t!eJ tJ "fll'J fi fl~l I,tJ~ tJ 'U I,Vi tJ'U fll1:JJVl611 flVl611 tJ.sv e:J\l~{Y)1'Vl ~ 1,61 Vlih ~'W 1,1,61 ~?i1V111 tJVlUl 

~'W.sv'Wl(?) b~ fl1'W'U'Jb1 rubfll~ bb?i:JJ?il'J 1,1,61 ~ bfll ~~~\l ill tJ1~6(5(?)bfl'J \l fll'JeJ'W~fl~~'WBfl'J'J:JJ~6(5JJ 
, , 9 

B'W I,~ e:J\l:JJ1~ 1 fl'V'l 'J~'J16(5\7h~?i:W b~~'Y'J'J~ b'Vl'Y'J~{y)'W'J16(5?i(?)1 i ?i tJl:JJ'U'J:JJ'J16(5 fl:JJ1~ (e:J'V'l.?lB.)
q 	 9 

?I'WeJ'l'Y'J'J~'Jl6(5I1'h~ bbVl6'i'l'Yl'W: ~W161'lfl'Jru:JJVl11'VltJ1~tJ tJ'J~~1tJ klctctbll, , 

?it11'Wfll'Y'Jbfl'J'lfll'J: bII0% 




1. ~eJ - 'U1~6t~6l (JlTt~nlvJfJ) 'Ul\1~11lJl~U ~\lb~~f1J1~ 
d ~ 
~eJ - 'U1~6t~6l (fl1~1eJ~n~~) Miss Malinee Jongjareanjai 

2. b61~VllJ1mj'~'ath~~1~dth~~11ij'U 

3. ~1 bb 'Vltl~i1'C\l 'C\lcU'W 'U nl~l fll'jl 'VJ tJ1PllGW) ~fll"jbl 'V'j'VJ tJ 
~ 

4. VI't.hEJ~1'Ubb61~6tf;)1'U~eJ~~~~~eJ1~61~~dn 'W~eJ~VI~lEJb61~bVl'a~'Wvl b'Vl'a6t1'a bb61~1tJ';i~ru~
'U 

~b~n'Vl'aeJi1n61 (e-mail) 


Jllfll~leJl tJ"jPll~~1 fl ru~~{Yll bb 'V'j'VJ tJPll?1 {Yl1 ~W1GNfl'H"UlJVnl'Vl tJl~tJ t:1'W'WeJ\I~~11\1~ l~{YlU'VllJl'W

9 9 'IJ 9 

VllJlmfl~b'Vl"jf1'V'jvl o-kJkJ(9)~-~ct(9)® 


VllJlmfl~1'VJ"jf1'V'Jvl o-kJkJct(9)-~~~b'1I 


E-mail: malinee(9)o@yahoo.com 

tl~ruru1 
Q.I Q.I 

"" ..
l'Vl.U. 1'VltJ1Pll?1{Yl"j 

b'Vlfl1'U1fl~~lJll'V'j 

"" ..
l'Vl.lJ. 1'VltJ1Pll~{Yl"j 

b'Vlflt'U1fl~~lJll'V'j 

QJ 6' 0 Q ~ '" 
~~Jll'V'j?l{Yll'Wl, ~fl~ll'VltJl 

mi. ~1'W1~EJ~'Vh b6t~'C\l bb~d : ~eJ~61~1'W1~tJ u~.yhn4 n1'ab~tJbb'W~ bb61~bbVlr;i\l'VI'W
q 

Koeypudsa,W. and Jongjareanjai, M. (~o®o) Effect of Water Temperature on 

Hematology and Virulence of Aeromonos hydrophilo in Hybrid Catfish (Clarias 

gariepinus Burchell x c.macrocephalus Gunther) Thai J.Vet. Med. ~o(~) : ®b'1I~­

(9)~b. 

Jongjareanjai, M., Assawawongkasem,N.,Chansue,N . ,~oo~ (~ctct~) In vitro Antibiotic 

Susceptibility of Aeromonas hydrophila Isolated from Disease Ornamental Fish. 

TJVM.bll~(bll) : ~~ct-kJ®~ . 

Koeypudsa, W., Kitkamthorn, M. and Tangtrongpiros, J. ~oob (~ct~~). Impact of 

Acute Anoxia on Stress in Hybrid Catfish (C{orios goriepinus Burchell x 

C.mocrocepho{us Gunther). J. Sci. Res. Chula. Univ., bll(9)(~) : (9)~b'1I-(9)bll~. 

mailto:malinee(9)o@yahoo.com


Clio 

Koeypudsa, W., Sailasuta, A, Kitkamthorn, M. and Sadu, K. t900tl (t9ct~ci). 

Histopathological Studies on Anoxia and Hypoxia in Catfish. Proceeding Ann. 

Con. Vet. Sci. Chula., Meeting t9b'l1-t9~ April, t9ootl. T J.V.M. mtl(9)): ~o. 

• eJ-rruru1 'Y'l{;i'Y'l"j~~~ ~"j~n~ ~\l(?)"j\l1 'V'J1"j'OJ11 eJ'OJu1tJ1 11'l1{;i~?!(?) UUVl1fl1 ~U6lJe:J lnn bfW'V'J~6l11 
QJ v d.3 cu q 

~lruru"j\lr1 "je:J~fh ?!il1'Y'l b~~e:J\lbbnl LJ"j~'Y'lfl~~ tJtJ~11tJ~fl{;i ?!~U~ ~1?!1?!~ ~tJ-r(?)11 ~d.J 
OJ ~ °1 ~ ~ ~ 

fle:JVle:J\l :U1~ij nVlf115i U'Y'l~{;i ~,t.~f1-r(?)"J. t9oob'll (t9ctcto). fl1"j~m~1?!lb'Vl(?)fl1"j(?)ltJ~e:J\l 
~ 

LJ{;i1J1~ ~~ bn ~'OJ1flil11~d.J{;i~'l31 U bb~J1 b~1'Y'l"j~ tJ 1. fl1"jLJ"j~~d.Jl~1 fl1"jVl1\lfK(?)1 bb 'Y'lVltJ bb{;i~
~ 

Koeypudsa, W., Kitkamthorn, M., Sadu, K., and Salisuta, A t9oob'll (t9ctcto). Effect of 

short term Anoxia (DO 0 ppm, m hours) and long term Hypoxia (DO bJl-~ ppm, 

~o days) on hematology of catfish. 11"j?!1"jl~tJ1VltJ11'l11?!(?)~fl1"jbb'V'JVltJ, t9(9) (9)): (9)bJl­

t9m. 

lun bfW'V'J~6l11 :U1~U n(Plf115"j ~"j~fl~ ~\l(?)"j\l1 'Y'l1"j'OJ11 bb{;i~ U{;iU1'OJ ~tJDU11?!VlB. t9oo~ (t9ctctC9)). 
~ ~ 

LJ1d.J1rubb '\JAV1b~tJ'OJ1flfl1"jb~tJ\l'Vle:JtJ'Vll1U (Babylonia areolata) "j~tJ~vJeJ-bb~~'W~1UDeJ 

~bd.JU~. fK(?)lbb'Y'lVltJ?!l"j ct~(C9)-t9), ~b'lI-ctb'll. 

lru1 bAtJ'Y'l~6l11 :U1~ij n(Plf115"j ~"j~fl~ ~\l(?)"j\l1 'V'J1"j'OJ"J bb{;i~ U{;iU1'OJ ~tJD'tnl?!VlB. t900ci (t9ctctt9). 
~ ~ 

LJ1d.J1rubb'\JAV1b~tJ'OJ1flfl1"jb~tJ\l'Vle:JtJ'Vll1U (Babylonia areolata) lL!De:J~bd.JU~. In-press 

(Accepted for publication) 

lru1 bAtJ'Y'l~6l11 :U1~ij f)(Pln15"j ~"j~fl~ ~\l(?)"j\l1'Y'l1"j'OJ11 bb{;i~ U{;iU1'OJ ~tJl5U11?!VlB. t900ci (t9ctctt9). 
~ ~ 

LJ1d.J1rubb'\JAV1b~tJ'OJ1flfl1"jb~tJ\l'Vle:JtJ'Vll1U (Babylonia areolata) ltJBe:J'U-~'U1~(?){;i1~1'UDeJ 

~bd.J'U~. In-press (Accepted for publication) 

lA';i\lfl1';ifl1';i~~'W1~j~(?)';il\l6'\1 b~\l';itI1'Wfl1"j~btJflb'V'lf'llLJ{;i1e:J~1"jlTtJ1 bb Vi6i"lVl'W: 6'\11rfl\l11.J~~,.nfll11~tJ 
~ 'U ~ 

fl1"jbfl'l3(?)"j (?!lfl.) tJ t9ctctt9-t9ctctct 

1f)"j\lfl1"j b~e:J\lfl1"jbLm~iJruvl11"jA~~11lwn\lVl~ L{;i L~tJ\l bb Vi6i~'Vl'W: Aru~fl"j"jd.Jfl1"ji~tJ bL 1A\l~1~ (1~.) tJ 
OJ 1 ~ 

http:lL!De:J~bd.JU
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~ 

~ 
~B - 'U1~SI~~ (.n1'M1B~n~'M) Assist.Prof.Dr. Weena Koeypudsa 
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~ 

4. Vi'll 1 EJ.:I1 'U bb~ ~SI tl1'U~el ~~ ~ WI ~B1~SI~Wl1 n ~ ~el ~VI~l ~Jb~ ~b'VI1f1~v1 b'V11S111 bb~ ~1tJ1~ru~ 
'U 

~b~n'V11BcQn6f (e-maiL) 

Department of Veterinary Medicine, Faculty of Veterinary Science, Chulalon~korn 

Unlverisity, Ban~kok (9)ObnbnO. 

VllJ1tJb61.su1Vl'j~'V'n~ bblv-lvcr(9)~~~b'lI, bbl9-l9crl9~crb'llcr, bbl9-lv(9)~~cr(9)O, bbl9-l9(9)~~~(9)l9 

VllJ1tJb61.su1 Vl'j?\l'j bbl9-lvcr(9)~~~b'lI, bbl9-l9crl9~crb'llcr 

E-mail: kweena@hotmaltcom.kweena@chula.ac.th 

cr. tJ1~1~n11An~1 

Asian Institute of Technolo~y 

(AIT) 
D.Tech.Sc. 
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Agriculture Resources 

Mana~ement 

lJvnlVl CJ1~CJ'U 'j~1
'\J 

(lJVl11Vl CJ1~CJ Pl~'Uf)1'UVl'jl1 'jw.J) 
lVl.'U 

b. Sl1~11~ln11Viijfn1:UeU1'U1ru~ bA'M (bb(9ln~l.:1~ln1 ~n11An'Ml) 1~'USll~n1~lnl1 
OJ ~ q 

?\.suJll~rK~lJ1, f)ru[)1~J1U6'l~~ultln1'jb~1~b~CJ'l bb61~Pond dynamic
q q 

mi. tJ1~SlunTaru~ b~ tJ1~eN flU nl'a'U~'Vll1.:11'U1~EJ~.:I.nl tJ1'U bb~ ~.nl tJ'U eJ ntl'a~ b'VI A bWi EJ 'a~'U Slt11U.n1~ 
~ 

iI 0 "" ""7.1 ~eJl'U1EJnl1bb~CI.Nl'U1~EJ:-
'U 

7.2 ~1V1tJlbf1'a.:lnl'a1~EJ : 


1t;l.!1 bfltJ~Wl6(jl, ,y'WVl~n1 BPl'j~n~ ru BCJ5CJ1 bb61~ ~'j~n~ ~'l~'j'l1~1'j~I1. (l9ctbnl9). fl1'jf1fl'lj1

q , 

f1ruJl1~.suB'lt11Vl ~ b61 Vl1'l~~ fl61-bf1iJ bdB ~1tln 1'j b&l:w n16IJ1 B 161J'W1tl 'j~'U'UtJ ~ bb 'U'U'VllJ'U b1tJ'U., , 
Lh~lJl61Lh~6(jlJVl1'll6(jlfll'jb~eJ'll 'jf)1'Vl:W~v11f)11lJb~CJVl1CJ1'Un'ln611~1. b~-bb'll., , , 

1tul bflEJ~Wl6(jl bb61~ ~'jf1n~ ~'l191'j'l1~1'j~I1. (l9crbn~). U'j~~Vl5Jl1~.suB'lCJ1~lb~B (1l!J 19.o + pVP 
~ 

o.cr) 1'Un1'j'VlCJ~ n1'jb~~ru b&l'U1191.suB'l b~B bb 'Uf1Vl b~CJ. ~11611'j~lJUB 'U1'l1Vl161~61~BnBn~rl61 
, OJ 

Q.I ~C). ~ ~ ~ 0 Q.I cv d 
b~B'j6'l 'U6IJbU61 B'Ub~B'jb'U6(j'Wbb'U~ ~ln~ u'U'UVl bn. lv-cr. 

http:f1ruJl1~.su
mailto:kweena@hotmaltcom.kweena@chula.ac.th
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1f1!1 bA~~~SU1, 'WU'Vll'Vl~ eJl~~6(jU ~~~~ ~1P1f1~ ~-:J~1:~1~11'Z\)11. (~cfbTl~). f111f1n'l31fll11 ilf)6lJ'W 

tJeJ~fl'W11f)lu~teJ6lJ?l1'WtJ~ln~'V'j-:J~11. tJ1~lJ1~tJ1~~"-l1~lnl1Vll~~(9)1~~~'Vl~f)ij~~ ~m ~(9)1
q 

~b~'VltJ?I"-l1f)l-mlA~tJ1~~Vlf'3l1'VltJ 1'W~1~'U1"-l11~'lJt1"-l.n ~b'lI-~~ 'V'j~Pl~flltJ'W ~cfbTl~ 11~bb1"-lb1~ 

~'W. ~(9)cf-~~bTl .• 
1f1!1 brl~'W~SU1, ~1P1n~ ~~(9)1-:J1~11'Z\)l1, ,r'W'Vl~f11 i'W~eJ bb~~~'Z\)'W'W~ leJ~51~itJ. (~cf~~). nl1f1n'l31 

~ ~ 

6(jcQ~ b~~~tJ~"-ll rub~eJ bb Uf)Vl ~~tJ'Z\)lfl~11mV!ru~1'WYfltJ~eJ~(9)~~lUJ1. tJ1~~"-l1~lfll1 f)f-:J~v , 

""" aI .. v ""'.. """ v .. v ..
bTlb'll ru eJlf)11eJ'W'Vl1tJ'Z\)'W'Vl1?1tl(9)tJ "-lV!11'VltJl~mfl'l3(9)1f'3l1?1(9)1. m-cf n"-l.fll~'W5 ~cf~~. ~o~-

q 

~(9)bTl. 

1f1!1 brlEJ~~SU1. (~cf~b'lI). nl1f1fl'l31~tJ~(9)~fleJ'W~'Wbb~~Aru.fll~Jl1UUeJ ~~tJ~n~bb~~UeJ~flJl~lfl 
~ q, 

~~V!1~u~b.;a~b'Vl11. 111?111fll1tJ1~"-l~ cfb'll(m), ~(9)bTl-~(9)b'lI. 

Koeypudsa, Weena, Amararatne Yakupitiyage and Jirasak Tangtrongpiros. (~oocf). The 

fute of 

chlortetracycline residues in a simulated chicken-fish integrated farming system. 

Aquaculture Research, mb(b), cfb'llo-cfb'llb'll. 

7.3 \jl'U1~EJ~vilb~j~bbEK1: ~B~6Nl'U1~EJ tJ~cW~cW fll1b~Wbb'W~ bb£;1~bbVi6i\j'V1'W
~ 

Tangtrongpiros, Jirasak and Weena Koeypudsa. (9)~~~). The use of Flumiquine for 

treatment of bacterail infection in Giant Black Tiger Prawn (Penoeus monodon) 

and Seabass (Lotes co(corijer). Thai J. Vet. Med. (9)bTl(~); (9)~(9)-(9)~bTl. 
v """ """ v.f.::t .. .. 0 "'" I V "'" ILl c! ~ 

'W'W'Vl1nl eJf'3l1f'3ln~ ru eJ~5tJl, 1f1!1 brl~~~SZfl, 11~-:J'l3 1-:J'l3?1111qJ, ~'Z\)(9)11 bb6(1(9)U bb~~'Z\)1f6ln~ (9)~(9)1-:J 

1~11~11. (kJcfbTl~). nl1f1n'l31~~'Vll-:Jb~eJbbUAVlb~tJ~eJ-:JJ1'Vl~b~~~lUnl6(j1e:J16(1'W: bb Ul'Vll~fll1 
ul1tJl~'W~h~"-lb~l~YJfl n~fl~l~l. tJ1~"-l1~tJ1~~:W'Vll-:Jl~lfll1 b~eJ-:J 11A 1 Vlli~'VhAl1:W 

q q , 

b~tJVlltJ1'Wn~fl~1~1. bTl~-cf~., , 
,rU'Vl~fll ~f6l1P1n~ ru e:JtJ5tJl, 1f1!1 bA~~~SZfl bb~~~1P1n~ ~-:J(9)1-:J1'V'j11'Z\)11. (~cfm~). tJ~"-llrub~eJ 

q q 

bb UAVl b~tJ1 'WJl bb~ ~B(9)111e:J~~eJ-:J n-:J n~1~11tJBe:J'Wl 'Wfll1 b~l~ b~tJ~1~tJ tJ1~uuD~~1'Wnl6(j, , 
1eJ16(1'WbbuUV!:W'Wbl tJ'W. tJ1~"-l1~tJ1~~:WVll~1~ln11b~eJ-:J11A 1 V!li~vhAl1"-lb~tJV!ltJ1'Wn-:Jfl~l~l. 
q, q , 

cfcf-bbTl. 

~1P1fl~ ~~(9)~~1~1~'Z\)11, 1f1!1 brlEJ'W~SZfl, e:J-rrurul ~~'V'j1~~\i bb~~ 'W11Vl~~ lil-:Jbb?1-:J. (~cfbTl~).11A~
'i IV Q.J cU 

bn~'Z\)l fl ~~eJ1"-l1A~?ltJeJ~~~tJ'W1'Wn-:Jn~l~l. ~1 tJ-:Jl'Wl~tJtJ1~6(j"-l16(jl fll~'Vll~~(9)l bb 'V'j'Vl ~flf~~ 
q , q 

(9)~(9)-(9)~~. 

~1P1fl~ ~~(9)1'11~11 'Z\) 11, ,r'W'Vl~fll ~f'3l~~fl~ ru eJ~5tJl, 1f1!1 brlEJ~~SUl bb~~ e:J-rqJt1!l ~~'V'j~~~]. 
(~cfbTl~). ~~~e:J'IbU6lJb(9)SV'W b:WVl~'W1~6(11~16(1b~'Vl SV'lr1bU6lJb(9)SV'W (BMD) bb~~bbe:J?l~"lbb6(j'WV1'W 

(AS) ~Bnl~b'<i)~rub~hJ1(9)~B~n'lfl~1~1. ~ltJ~l'Wl~tJlb~~:W16(jlnl1'Vll'l~(9)1 bb ~'Vl ~flf'l~ (9)~
OJ q q , 

~(9)1 bb 'V'j'VltJ?l"-llfl"-lbb~'ltJ~~ b'Vlf6l1'VltJ 1'W~~~U~"-l116(j'lJt1"-lJl ~-b ~tJ. m~ 1~'l bb ~:WbeJ b~tJ. ~O(9)-
OJ 

~(9)bTl 

~~P1fl~ ~'1(9)1~1~11 'Z\) 11, ?l:W.fl~ 1'l?l.fll, 1f1!1 brlEJ'W~SZfl bb~~ b~tJ:w~n~ b:W'W~bf'3l1(9). (lvcfbTl~). fll~b~"-l 
q q ~ 

~~ ~~(9)'lJ~lfl~~'l~111~tJl~16tJe:J'I fl'W 11A~1 tJlfl6lJ'W~l'Wb ~e:JbbUflVlb~tJ I: 6(jtJ~~eJ~ b~e:J 



1l"v'l1i'VItJ1~tJ (9)mJ-(9)~ llfl. 	bn~. ~~mJ-~ct'bn. 

~'JP1n~ ~\l~'J\llw1'J'OJu, ?lllJl~ ~\l?lJl1, 1tul bfW'W~GZfl LL61~ b~tJllP1n~ bll'U~bf11~. (kJ<tbn~). n1'Jb~1l 
~ ~ q 

t 	
t:-J61t:-J~~'\.J611n~~\l6(J111~tJ1ii6UeJ\l fl'U1'Jfl~l tJlfl611'U~l'UL~eJLb 'UflVi b1 tJ II: n1'J 1 ilfl611'UUeJ\l fl'U 

1'Jfli'U~1eJ611?l1 'U61 mJ611 n~~\l~11. lh~lll61'\.J'J~~lli~l n1'JL~eJ\l'VI~~ tJ1n'J~\liJ~i ~'VI1\lJ1flij\l~
~ 	 ~ 

.. .,. Cl.I 

bn 'OJ'lA161\ln'Jru:wVt11'V1tJl61tJ 	 (9)mJ-(9)~ llfl. bn~. ~<t~-cd:>(9). 
~ 

~'JP1n~ ~\l~'J\l1~1'J'OJu, 'IT'U'VI~n1 Bf1'Jfdi'n~ ill eJ~DtJ1, 1tul bf18~~GZfl bb61~ eJ1qJqJ1 ~61~'J~~l 
(kJct'bn~). flillJl1~J1'V11\l'OJ61~li'VI tJ1~eJ\lJ1'V1~ L61 'JeJ'U Ln1 ~Jl ul~ (kJ<tbnbn-kJ<tbn~). 'th~:Wl61 
~, 	 ~ 

'\.J'J~~lli~ln1'Jb~eJ\l n1'J~~nl'J?lJl11~ bn~~eJll1tI'VIf11'J'J~vn:h. ?ln1oJ'Ui~tJ?lJl11~Lbl~~eJll, 
~'lA161\l n'Jrullvni'VI tJ1~tJ. kJ(9)-~kJ cY'Hlf1~ n1 tJ'U kJ<tbn~. eJ1 fl1'J'\.J111f11611 . beJ n?l1'JV1111tJ L61~ 

kJ~_ VtU1 (9)-(9)bn. 

Issarasak, Nantarika, Jirasak Tangtrongpiros, Weena Koeypudsa and Aranya 

Ponpornpisit. (9)<i<i~) Bacterial flora in normal Peneaus monodon brood stock. 

Proc. of International Association for Aquatic Animal Medicine (9)<icikJ 

Conference. Ocean Park, Hong Kong; <t~-<t<i. 

~'Jfdi'n~ ~\l~'J\l1~1'J'OJU LL61~ 1tul bf1EJ'W~GZf1. (kJ<tbn<t). 1'Jfl~lbL~\l1'Un'U. '\.J'J~:W161'\.J'J~~lli~ln1'J'VI1\l 
q 	 ~ 

~~lbb~'VI~flij\l~ (9)<i '\.J'J~~ltJ ~ct'bn<t. 1'J\lLb'Jll ?ltJ1:w6/1~. ~~-~<i. 
'IT'U'VI~n1 1~5D nt1, ~'JP1n~ ~\l~'J\l1~1'J'OJ11, 1tul bf1EJ'1~6(jl bb61~ eJ~qJqJ1 ~61~'J~~2' (~<tbn<t). 

n1'J~n~1 b'\.J1tJ'U bV1 tJ'UeJ~'J1n1'Jn~'Uvll611tJ (Phagocytosis) 'J~Vtl1\l ~?l~lbU'Ubb61~~?I~~l tJ 

6(JeJ\lL~~b~eJ~n\ln611~1 (Peneaus monodon) '\.J'J~1l161'\.J'J~~lli~ln1'J'VI1\l~~1 bb~'VI ~flij\l~
~ ~ 	 ~ 

(9)<i '\.J'J~~ltJ kJ<tbn<t. 1'J\lbb'Jll?ltJ111~~. (9)O~-(9)o<i. 

eJ~qJf:1J1 ~61~'J~~2' 1Wl bf1EJ'1~GZfl LL61~ ~'JP1n~ ~\l~'J\l1~1'J'OJu. (~<tbn<t). ~1161~~i'VItJ1 
b'\.J1tJ'U LVi tJ'U 'J~V111\l'\.J611~ n'tJ n~ U61~'\.J611~ n~l bV1~eJ\l. 11'J?l1'J 1 'Jfl~~lJ1 (9)bn(9)); <i-(9)~.

~ ~ 

'J~U61 ~~U~li1 bL61~ 1Wl 	bf18'W~GZfl. (kJ<tbnb). 'OJ61n1tJiJl1fl~eJ\l1'Jfl~bn~'OJ1m~eJi'U~1eJ1Un\ln~l~l. 
q ~ 	 , , 

11'J?l1'J1'Jfl~~lJ1 (9)~(9)); 	bn~-bn<i. 
Tangtrongpiros, Jirasak, Weena Koeypudsa and Mati Nitibhon. (9) <i<i bn). Vaccination of 

hybrid catfish (Clarias macrocephalus & C. gariepinus) against Aeromonas 

infection: preliminary results. Second Symposium on Diseases in Asian 

A.quaculture. l~<t-~<i Oct. (9)cicim. ~~. 

~'Jfdi'n~ ~\l~'J\l1~1'J'OJu, 'J~U61 ~~'U~li1, Urlll ~tJ~~, 1'J1 ~lu~Ln1CJ\l1n'J, ?l1l~W1 n1ru'OJ'U~'lrl~ ,
, OJ 

Q.I ~Q.) V (/ Q.I ~ 	 OJ.c!::I d Q.I Q.J..::::::. ~ Q 

~~~'J1 f1'J~tJ'J~'U, 'U'U'VI'Jn1 ~'USVeJ, 1rul bf1EJ~~GZfl, eJ'OJu'J1 Dl~?I'U, Jl1~:W1f1 b'JeJ'U'VIeJ\l~, 

?lllbntJ'J~ tJtJ~6'J5~1'Jn61 	bb~~ ?lllJl~ ~\l?lJl1. (~<tbnmJ). t:-J616(JeJ\l1l61Jl11~bn~~eJll~eJn\lbb~~
~ ~ 	 ~, 

'\.J 611'V1 ~ 661 ~ b'V'J 1 ~ L~CJ \l~ 6'11 flru 'VI1'l Lf1'J~~n'OJ~eJ 'l 'tJ'J~ L'VI f11 'VI tJ. b'VI A 1 'U161 ~~1 Jl1~ flU Al111 
OJ ... 

Vt611nV1611CJ'VI1\l~lJl1'V'J f1'U~~'UDif11n'J'Jll bb61~L 'VIA1'U161 ~~lJl1~ LL 1A\l~1~ lll~ ~-<i ntJ , bnmJ. 
~ ~ 

1'J\lLb 'Jll'JeJcJ61eJeJ1f1~ L~eJ'J1~'U. ~-~(9). 

Tangtrongppiros, Jirasak, Somkiat Piyatiratitivorakul, Rabin Rattanapphanee, Nikom 

Chaisiri, Vara Panichkriengkrai, Sumolya Kanchanapangka, Supatra Srichairat, 

Nantarika Chansue, Achara Tawatsin, Weena Koeypudsa, Panumas 



; . 

Ruantongdee and Sompop Rungsupa. (9)~~(ll}). Effects of Methyl Parathion on 

Shell-Ash Culture Important to Economy of Thailand. Shrimp Biotechnology in• 
Thailand. BIOTEC Publication ~/~<f<to. ~~~-~<t<t. 

~~f1'fl~ ~"(?n"1~1~~I1,,rtl'Vl~fll eUtI~eJ 1,1,~~1ru1 b~~'W~SZ11. (~et<t(9)). fll~~fl1jlt:-J~~eJ"V'JeJ{JJ1~tI
~• 

,AeJ'lhtleJ{sB'{;l b'V'J(?) bb{;l~JJ1{;l11AVlfl~tl1'W~~~'U(?h'l61 ntll?leJ{;l fln"fl~lJJ (Macrobrachium
I 	 '\J ~ 

rosenberaii de Man) eJltl ~o 1'W. tl~~JJ1{;lfll~tl~~~JJi~lnl~Vll"~(?)lbb~'Vl~ A#\l~ ~~ 
.) ~ 	 ~ 

bl,~~fll~tl~~~JJi~lfll~U1U{?)1~A~(?)rh~fl A#"~ <t 'lJ~~'·;hu ~et<t(9) 1'Wl1~~u~eJ\l eta tJ ~(?)1
~ 

I 	 iI 

~~1~1 	{;l1~~~11 nVlJJ. (9)(9)b'1J-(9)~br1. 

~~Yl1fl~ 	 ~"(?)~\l1~1~~I1,,rtlVl~fll eUtI~eJ bb~~1rul bAEJ'V1~6l11. (~et<t(9)). fll~1i Oxytetracycline, 

Ampicillin, Chloramphenicol, Erythromycin bb~~ Trimethroprim & Sulfadiazine 1t1 

fll~{jeJ"ntil~A1tI~fln"fl~l~l. 
1 

tl~~JJ1~fll~tl~~~JJi~lfll~Vll'l~(?)1I,b
1 

~'Vl~ A#'l~ ~~ bl,~~
'\J 1 

fll~tl~~~JJi~lfll~1.hU~l~A~(?)lb~fl A#'l~ ~ tl~~~lU ~et<t(9) 1'Wl1~~u~eJ\l <fa tJ ~(?)1, 
I,b~'Vltl?lJJ1AJJi. <f-(ll) ~\lVllAJJ ~cr<t(9). ill 'Ul\lfleJnAeJ'Wbl'W~'Wb~'Wb(?)eJ{ 1~'ll,b~JJI,~tI'Vl16l 
~~lsdl ~1~~~11 fl'VlJJ. (9)~<t-(9)bi1(9). 

~~Yl1fl~ ~'l(?)~\l1~1~~I1,,rtl'Vl~fll eU'W~eJ bb~~1ru1 b~~'W~6l11. (~et<t(9)). fll~(?)~l~VlltJleJeJfll~~cQfl
~ 

I,beJ6/j~ 1,1,~~eJeJ fl~ 1,(?)(?)~1sB'tJA~'W1tlbtreJtl\lrllJJ fl~lJJ n'lbb~Ul tJ bb~~ n\lfl~l~l. tl~~JJl6l fll~ 
, 1 1 1

• tl~~~JJi~lfll~Vll"~(?)l bbWVltJ A#"~ ~~ bb6l~ fll~'lh~~JJi~lnl~U1U~1~A~(?)i\~fl fl#'l~ ~ 
~ , 

tl~~~lU ~et<t(9) 1'Wl1~~u~eJ" eto tJ ~(?)1I,b~Vltl?lJJ1AJJi. et-(ll) ~"VllAJJ ~cr<t(9). ill 'Ul"fleJfl 

AeJtlb1'W~'Wb~'Wb(?)eJ{ 1~'lbb~JJb~'W'Vl1~~~lsdl ~1~~~11 fl'VlJJ. (9)bi1~-(9)~a. 
t1t1'Vl~fll eUtI~eJ,~~yilfl~ ~'l(?)~'l1~1~~I1 bb~~1ru1 bAEJ'W~SZ11. (~et<t(9)). Al1JJb~JJ~tI~eJ'l?ll~~lbI,JJ~'l, 

I,b~ ~ ?I1~tl~1'U~(?) ~Yl~~iJ t:-J ~ l?l eJeJ(?) ~1 fll~(?)l tl~eJ'l n\l fl~1~11tJ BeJtI. tl~~JJl ~ fll ~tl ~~~JJ 
'IJ 1 1 	 1 

i~lfll~'Vll'l~(?)l bb ~Vl~ Af:J~ ~<t I,b~~ fll~tl~~~JJi~lfll~U1U~1~A~(?)l b~ fl fl.f\l~ ~ , 
tl~~~ltJ ~<f~(9) 1'Wl1~~u~eJ'l <fa U ~(?)lbb~'Vltl?lJJ1AJJi. et-b'1J ~'lVllAJJ ~<f<t(9). ill 'Ul\1fleJfl 

fleJtlb1'WeU'Wb~tlb(?)eJ{ 1~'lbl,~JJb~'W'Vl16l~~lsdl {;l1{?)~~11 flVlJJ. (9)c(b-(9)<f~. 

6(j~~1 6(JJJlt1t1Vl, ?IJJ[)~ ~\I?I[)l, JJillsVl~l ()11~tl~fll~!?l bb~~1ru1 bA~'W{?)SZ11. (~cr~(9)). fll~~m~lf1'Vli
1 1 , , 	 0 I 

tJ'Ut\l~eJ\l?ll~?In~VltJl'U~lfl1'UJJ~~l'll,~ tll b?ll tll?leJ11~?Ivh I, Vl~eJ"I,I,~~11~?Il?11 bb~\I ~1"~11 
OJ , 

1t1n"fl~1~1, tl~~~JJi~lfll~, fl~'lVlbr1b ill, eJ1Al~BtI'Vl~~~tI'Vl~?I~(?)~ 

:WVll1V1CJ1~t.J bn'18~~~1(;Wl1 (CD) 

Tangtrongppiros, Jirasak, Nantarika Chansue and Weena Koeypudsa. (9)~~~) The effect 

of methyl parathion on Immune response of giant black tiger shrimp (Peneas 

monodon). The First Seminar between Japan & Thailand in Fisheries Science: 

Special reference to fish diseases, ~-(9)a November (9)~~~ Kasetsart University, 

Bangkok, Thailand. (9)~et-(9)bi10p. 

,rtl'Vl~nl eUtI~eJ, ~~yiln~ ~,,(?)~,,1~1~~I11ru1 b~EJ'W~SU1, bb~~b~'W'W~ leJ"61~eUtl. (~<f<t~). ~tl16, ~ 

i'VltJlfl~cQn~eJ'ltl~lVleJ,,~i1eJlnl~~eJ\l1~AVi'eJ\l'U1JJ. tl~~~JJi6(Jlnl~ fl~\l~ rn(ll) ill eJlfll~, 
~ c::::J. tf'v .Q fJ .::::::. Q..I d' Q.I fJ 

eJ'WVl~tl~'WVl~?I()~tJ JJVll1Vltll~tJl,n1j(?)~V'11?1(?)~. bi1-et fl:W[)1~'W6 ~cr<tlv. (9)(9)~-~Obi1., 



~df1n~ ~~\?)d~lv'Jld'i\Jl1, t1'W'Yl~nl i'W~B, 1ru1 bACJ'W~6(j1, bb~~b'i\J'W'W~ lB~Li'r~itJ. (kJet~~). eJ\?)dl 
~ ~ 

dB~~B~n'ln~117l11'WJ1~i1Al1:Wb~:W~1. tJ d~~:Wl~lnld A~~~ mb'1i ru B1Ald~h.J'Yl1tJ 
~ ~ 	 ~ 

V 	 Q~ ~ v 6' v4' 

'i\J'W'Yld?ltWltJ :WVll1'YltJl~mn"ef\?)dfll6'1\?)d. m-cf n:WJll'V'J'W5 kJetc(kJ. kJoc(-kJob'1i. 
~ 

~~~1 ~dJl'Wt!'Vl, ?ldJJl'V'J ~~?lJll, dJru~dl t111dtJ&inld~ bb~~1ru1 bACJ'W~6(j1. (kJcf~kJ). nld~n"efl~~t 	 ~ ~ ~ ~ 

~B~?lld?ln~VltJl'U'i\Jln1'UdJ~~,h~b~tJl b?ll tJ~Bd~'U'UJliJfi'dJ new1'Wn~n~ lill. tJd~~dJl~l nld 
.., , 	 'IJ ~ q q q 

Q.I q ..c:::::t, .c:::::I Q, tr ~ (lJ 6' Q..I ~"v 
Ad~'Yl mb'1i ru B1AldB'WVldtJ'i\J'UVld"?lt1\?)tJ dJVll1'YltJl~tJbn"ef\?)dfll?1\?)d. m-cf ndJ.fll'\"J'W5 ~et~~ . 

~ 

7.4 'l1'W1~CJ~n161'!I'vh : ~eJ~eJb61'WeJn1d"1~CJ bb'Vl6l'lVl'W bbr;:J~61t;)1'WJl1'W1'Un1dvhl~CJ';h1~vhn1d
~ 

1~CJr;:J~h\jbb~1th~:W1ru~eJCJr;:J~bVh1~ 
~ 

7.4.1 	flld"1m 'U~fll1~(Terminolio cotoppo) b~B~fl"efl1dA1'Wtl~ln~(Betto splendens) 

bb~~tJ~1V11~'WfltJ~ (PoeciUo reticuloto)
'IJ 

T 4.2 Al'Yll~lGl~\?)lVltJlbbGl~'i\JGl'\"J tJ151Vl tJl~B~tlGll~fl b~B b~tJ~1 'W?lJll1 ~~iJBBfl~b'i\J'W1 'WJl, , 
t9l1 

7.4.3 ~Gl~B~AruJll'\"JJ1~nB1Vfdl~Al1:WbA1tJ~~BtlGll 
~ 

7. 4.4 1Ad"~ flld"?I~l~d~'U'U nld~~ flld"b~tJ~fK\?)lJl~l tJnd~'Ul'Wnld"bfl"ef\?)d"B'WVl1tJ 

• 
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