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n1':i~fl~n~~iHj1 (;'IviLUlJe1lJ(;'I,)1t11lJLL'U1tl~n1r"'U~L')(ULn1~tl~lV1iif) ~"'Vll~'ll mJ~ LLti",LUmleJ"'~1'U 
ReJ fll':i~m·n~~ii';1~~u~lIlFlLL~1LtJ'Ua'U~':ilt1 LLn~f11':i~m.n~~ii';1(;'1~imr~LL~1L~'UalJmlt1 ~l'V1rU 
f11':i~m~1~'1ii';1~~u~lIlFlLL~1Ltl'UalJ(;l':ilt11~vilf11WI':i1\llLml~l-1 domoic acid (DA) ;.:JLUlJ~1':i';1~~~ 
LU'UalLVI~'Va.:J~~ ASP(Amnesic Shellfish Poisonin~) lfltlvil1lJ'VIeJtll'I~Laa~mh 4 'tIU'" ~B 'VIatl'Ul.:J':ilJ 

VllJllJ Spondylus sp. VleJtI\lau Atrina vexillum VleJtlUfI'WlllJ Barbotia foliata U~~Vlt.w Beguina 

semiorbiculata Un~VI'~)tI~hL~tl1 3 'tIijvli~tl VlatlUlJ~11 Trochus maculatus Vltltlvl111 Turbo 

bruneus LLa~VleJtlfll1 Angaria delphinus ~1t11ij Enzyme Linked Immunosorbent Assay (ELISA) 

fflrJ1 DA ~a~alJllJVleJtllIU"~1-1iiifh~ln'l1fll':i~~Ufl1U~lJ fia 20 ~o/g (\Hmrua1':i';1Yl'MLtit.! 

bJlFl':inrlJvimhmrmUtlfl'lltl-1LdaViamuunrlJ) tim1U1t.!Vltltl\leJULLa~l-1tltllJlnlJl-1'UllJlvwViu DA iif'ila~ 

. " ~a~llJalt11~ri1um~LVil~LLa~al1i.l LUl~Yi\J DA iifll~11Un~llJLdtlfiVl~lV1atl (adductor muscle) 

n1':i~n~lLL"~.:Jlv;Li1u'l11uf11':iuTh1f1a~l-1tlnav1/itl~.:JUJfl1':iu~lnflalt11~ri1u~L\hJm~LYi1~LLa~al1~'lItl~ 
l-1 tltl lJeJ n\lln\1n1 ':i,h,)1 \l nl')u~lllflVltl tli.:J aa-1 'IIuflvi-1nci 111lJ~u~i1n 'lil YiU11'lllJlIU1U~uvi \l ~U till• 
UTIIli'lLLviLuvn~ri1u~Luun~1llLdafi"~1'V1atl Ll'il,iU LLaV\.:J1l1Li1u11\h~1I1'11ulu~uvivmu~hli'l1':iU~lnfl 
1.11ulVl'tJa.:J'VIutl nl':iPin~1i'l.f~d~~L\JUfl1':iEiuii'lJ11YiU DA lUa1t11~1.11Um~LVfl~LLa::al1~'lI().:J'VItlf/"tl-1cJl 
Utlfl\llflil'nl':iv!':i1\lVfU DA 'tu~1mil.:Ju.Vfa.:Jn(;ltlu~'tIvlfl')tl.:J\l1m.h~1tl£h-1~LnU\llflU~L1ru~LnU~1tl£il-1 
VlatlLUi'\l~Vl':i1\lYiU'tumm(UutltlLL~i1LU1 V\~1~\i1u11iiLL'VHHn(;\tllJ-n"!l~allJ1':ifl"~1.:J DA 1u~u~Pin~1LLa~ 
a1lJ1':iflci1t1VltlV\1tflUlh~1~mVll,) alViruiVl1Vl~LaviLtlUe1lJ(;I'llt1&tlilJcJaVfuL-nf/.:Jl-1eJtI L1lu 

fha,ft'ru
w 
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Abstract 

The studies of harmful orsanisms in the coral area of Koh Pla-Muk, Chonburi Province 

were divided iClto two parts. The first part was the study on accumulation of domoic acid 

(OA), the causative of Amnesic Shellfish Poisoning (ASP), were investigated in 4 species of 

bivalves which were Spondylus sp., Atrina vexillum, Borbatia foliate, and Beguina 

semiorbiculata and 3 species of gastropod which are Trochus maculates, Turbo bruneus and 

Angaria delphinus. Enzyme Linked Immunosorbent Assay (ELISA) was used for analysis of DA 

content in those samples. The results revealed that the accumulation of DA in all samples 

was lower than the regulation level of 20 \-lg.ONg. wet weigh of shellfish except in Atrina 

vexillum. 'Although the toxin content in the soft part of those shellfish is low but the highest 

concentration of DA was found in the digestive system of Atrina vexillum and Spondy/us sp" 

suggesting that people should avoid eating the digestive part. For the safety consumption of 

these bivalves, the local people have known well how to consume these bivalves safely. 

They eat only the adductor muscle and discard the other soft parts, The result of this study 

is the evident to confirm the occurrence of DA in the digestive system of those bivalves. 

Furthermore, the finding of even low concentration of OA in natural phytoplankton 

population collected in the study area suggested that the toxin producer phytoplankton 

might be the source of OA accumulated in marine shellfish. 

Keyword: domoic acid, ASP, shellfish 



.. 
"'Ul 

iiVl~n~~lJtb::nll'1 ................................................ ..................................................................................... . n 

." 1tJVlPI~£)a.nl~l VI£) ..... .... ....... ... ........ ....... .. .......... ................. ................................................... ..... .. .. ........... . '!l 


tJVI~~cJa.nl~l eJ'l f1 (]'I:t ....................................... .. ................. .... ...... ... ..... .... ... .................... ........ .. .. ......... .... . . 


~Tnj''YL~a'l ................. ... ..... ..... ...... ............................................................................................................ .. 


~Tnj'qJVll':il'l .......................................... ... .............. .. .. .... ... .. .. ... ........................................ .. ........................ . 


~l'lUqj.nlY1 .............................................................................................................................................. .. 


tJVI'Lhu."::'lllJ1~£)ViLnEJ1ifeH .................................................................................................................... . 1 

....4:11. oCt. ~ 

1ti~1~lJlJnl'l"n~1 .................... .................................................................................................................. . 4 


c.Ji;lnl'lflin~l .................................................................................................... ............................................ . 5 


~'ltlU."::1vl'lruc.J" .................. ........................................................................................................... ........ . 10
. 
L'an~T~al~a~ ................... .... .. .................................................................. ................................................. . 11 


tI~::~un1~tI~::i'lru::.............................................................................................................................. 13 




II 

Will 

1JI1'H:JVI 
.J 

1 tfhnruml'lll'lllJan1tJ'VImJ'vhJm~~hm"~€J'VItwtJl.:J'llJ'VI'l,IllJ ........................................... . 7 
.. 
1J11'l1.:JVI 2 t1'ilJ1ruml'llI'lLlJan1tJ'VI€JEJ~€JU ....... ... ... ..... ... ..... ... ........ ....... ... ...... ...... .. .......... .. ......... ...... . . 8 


t1'ilJ1ruml'lll'lllJan1tJ'VIeJEltJlJC'f11 .... .. .. ... ... ... ... ...... ............ ..... ...... .. ....... .. ... .. ............... ..... 8 


1J11'l1.:JVI 
cl 

4 t1'ilJ1ruml'lll'lllJan1tJ'VI€JEl~tJ I ... .......... .. ... ..... .... .................. .. .......................................... 9 


m'l1.:JVI 
cl 

5 t1Q'llJ1ruml'lbl'l'il~1QJ·.JlJeJn tJm€JEJ1.:JVlma.:J~1ntJ1V1~Lfl :: 
.... ...... .. ................... .. .......... .... ... .......... . 9 




.J 
mViVl 1 


.J 

mViVl 2 


.J 
mViVl 3 


mViv1 4 

d 

mViVl 5 


d 
mViVl 8 


..
'H'U1 

""""d Q.J I eo dd 1- .cr. tl.l
i.'1C11tJLf1Ume:Jtll':)U~L1ruLf11::tl(;l1\UIf1'l1.:)v~U~L1ruVll'l lil'tlv.:)Lfll::Lli.'1lJi.'11'l ... .... ........... ..... . 4 


vIVElvh.lfl-;i::~htl'H1m•.,atlUl.:)'llJ'HUllJ........ ... ....... ........... ..... .... ....... ...... ........... ....... .......... .. . 5 


'Hatl'iJelU Atrina vexillum ... .. .. .. ...... ...... .................. ...... .... ................................................ . 5 


'He:Jtll.I.fl-;i.:)'tIU Barbatia joliata ........ ................................. .................................................. 5 


'HtlEl Beguina semiorbiculata .......................................................................................... . 5 


VltlElUlH'I11 Trochus maculates ................. ....................................................................... 6 


VltJEll.;jTI1 Turbo bruneus .................................. ........................................................ ......... 6 


'HtW~11 Angaria delphinus ...................... ..... .. ................................................................ . 6 




~~ljmlijviLiJlJ'8'U91<j1aljn1<j~m~lmh~1.LYt1\1,na1.u~h~'\.h~lti'!L'Ii'U "'\1-r!BUJ~n1 ~~U LiJU~U 
U611utb:af1P11V1flfl1 'Jjljm~m~a'l~'Imhllj,jmJlJ lf1 lBf1al'JB1'1a'lvid]UIl11~nlf1mbu1VlqjLUUt11'JuUfl 

ua::L~E1UL~ fl'l"1t1G11'Jl ~l'1,.h::Llti'! L -UU "n'Mw::'m-t~-tiHn9lviLiJu8U(;l'nfl 8U9l'l1flvim" Lii~~u n1<j 

U!lJVlEI1Ulfl LUU~U ~~'tll~imJaii~lRqj L-uu llU~ua::r.I<jm::"l£J1/B'I~'I iiii19lviLuuau~l'na iht 
ua::"'lLVlVl6lJa~fl1'JLii~l'W'M lijaa~-;)uiliWrurul~B'IautUt11'JtlmJVlmula~u'Wm"WU8U\il'J1El"ln~Vl1 
f1::La 1.fla:il'nl::Bril~fi-t~~lj;n~viLiJ~~u;1~a1uuult1::n l-r'l~'ILUU1::UU~L11'1viljf'l111JVI(;lln Vim £J'tJ eJ'l 

~'1 iiiiilijua::iit11 1 litl1::1.£J'tlU~lU~l~i ~'1'illn ~'Iiiiiilij via 1~mw1UVI::L(;l ua::lJU'I:I'El ~~a1"'il::l~-ru" . 
au\il'Jla'il1n~~iimVlviLiJU~UVI<j1Vt ULLU1U::fl1-r'Il~ 

'Ua n'illndfl1'J~n'l:l'll~ mnu~'Iiiii1V1viL\J'U~'UmlE1t'Uu'U1u::n1-r'l1 'Uti 'J::l f1P11'Vl£J El'lhii1n1'J 

'J1 U 'JllJ l U'ULtln "'11l via Hth::l£J'tIU 1.~wLuVll::a ril'1~'1n11lith::LfJ'tIu1u IPllUfl1 1l~tl'U.f1fl'ill nn1'J 

U'.jLilf'l~Vl1'Vl::Lavitl1'il'il::LiJu~Uml£J L-U'U f11'Ju'11.ilf'lViaflaa'leJl't1Ufl Spondylus versicolor vii1 

11El'llU11VilJ'W'M Amnesic Shellfish Poisoning (ASP) ~'Unfl'illnn11vi\1tlvatl'lcJ1mtl'liiu'VI~€J'VI€Jfl 
c.Jl L~Ell f'I'J flflULLVIa 'In~ltlUYf'tln ~111~ a::VlalJvia11~m~lflLlJan ;'1 L\Jua l'JiilVi'l:l'viLUU"'1 LVI Vl6lJ €J'Iih~". . 
ASP L~a'VI €J ElflULLVi (;l'ln9l auYf'tlvi "'11'1"'1 'JVl~ Vi~n ';J::"':: a11tlril UViatlua::'il::ci'l~a1 uci e7u'11..n f'I 

" "" 
mlJ~l~U~U1Ul1l'1 hi81V11'J L~af'luu~lilf'lViauvitluLtlau Vl~n 'il::U'" fl'l m fl1 'JL~Utl1tl ~'1t1uL11ii 
n1'J~n'MlllU~LLa::n l'Jm::';Jl El~'Iiiii1V1viL\Ju~UVl'J1 tlLL(;l:: :ijVlvilLUULa n '" l1Lt-ItlLLvfin 'il::LUUU'J::1. tl'tlu1 U 

fl1'JU'J1L'Vll~U9l'Jl(JVl1€Jua-lnUau~;~tlvitl1'ilLii~;1unuf11'Jtitl"izla'tlU'lln~'1ljiii(;lluLLU1uznl-r'l 
~1l<1-rUmlPlLIPl111an(domoic acid~'1L\JUalLl<1~6lJ€J.rW'cl ASP(Amnesic Shellfish Poisoning) 

L\JU amino toxin 'tIUIPl tricarboxylic amino acid L\Jut-I'Il", biii~ thvrun1J1(;l111L(;lf!(;l 311.14 ,!fl 

'VIamJLl<1(;ll 215 0'1 216 a'li'llL'IHU;Ela(Wrioht and Quilliam,1995)a::alml11~~vimU'VI.ni:J",'1 um~::, , '\I '\I 

a:: (;llEJ1Uu.8(;lna~aa1~,j8fl (Falketal, 1991) Yt,Jilm~LVlLlJanihJ1da'tlu1uf11'J-rm~n1.1f'1'n El151U 

al1a(Hashimoto, 1979) 

e7u'11. fI fI Via 8~UU Ltl tlUoW'M ASP Yitrhvhl'olJzljt-l a~m::uU'Vll'1L~Ua lV111 ua::1ZUUU1::"'1'VI 
" 

LVluii81n11 U11PlYi'a~ fI~'U1a tl1L~U'U iiu~.::J \1lJIPla~ u,,::alJB'IcilU hippocampus ;'1L\l'Ui.'IlJ8·:Hhuvi 

iiVl,jli1,bEJft1U~lJtl1'J11wua::Vi'l~m'J1J f'll1lJVJ'J~-;il'J::U::~U ~m';'alEl 511~-ruVi~;hltJ1'UtI'1lJlru 
lJ1fl 'l::v11l-H~ruU;8f'1l11J-;il'J::fJ::~'Ui u.a~81'l'l~d~vii1~1~" .. 

m~lf11lJam~m,j'1~11'1f11t1lJ~'clEl'il~:ijunu glutamate receptors viU(;llUlaUU"i::al'Vl'Vh l-H 

sodium ion channels LfllPl depolarization Yit-lu'lL'If"atl1~alVJLn~f1111V1"'lh6lJtl'luf'lm;u111am:J'U 
L')1~il1E11'Ul'tIaJu'J::'"1'Vl V11t~l'tIaJtI'J::~lVJbiallJl'Jo'imn f'l111JalJ~"6lJtl.::JlaatlUilla1UL'tIa,,'1~ flU" . 
m~-rumVll~wam')l~~l'1n1(J~'1t-1a~m::uutb::alf1 ii81f11'J1'1L1E1U (Chan, 2006) 

mVll~hJaf1l.L~ml1f1a1\111t1aLLVI~'tIUVl Chondria armata C;lL~';JL\JUf'I~.::J1J.'Jf1vitl'J~LVJPI~~U 
luu f'I .I'I.1958 (Bajarias et al., 2006 ; Kotaki et al.,1999; Madhyastha et al., 1991 ; Mos, 

2001) 'llmruluu fl.i'!. 1987 LnVloWmim~uutl'J~alf1 ASP d]Ufl~'ILL'JnuimflVlm"iaVi.r'l(bloom)6lJ~H 
lVla::Vl8lJ'!lufl Pseudo-nitzschia multiseries vi Prince Edward Island tl"i~LVJPllJ.flUUlm vi'11~ 
e7u'1Lilf'l'VIatlUlJa~ filUU'1L1 w~~mh1~ruLa(JI"1111J,jl'J::El~~U ilU'I-l 'VIlJIPla~ 1.1."::"'11 a.::J ~1U 
" u 'U 41 

hippocampus I.L~-l~l lj81f111f'1~Ula ua::L111~-rual1mUmlJlWlJlfl'il~L\JuaUfI'Jlt10'lVllt11~ L~8 

http:1l~tl'U.f1


2 

'fIUfl'UH' 4 'nmaEl:all?l 150 'Jlt1i1i1qJVllL~tl\l'J~UUVll\1l~'Uel1"nJ l~uri tllL~El'U 76% tltl~Y1tl\l 50% 

Y1tl\l'h\l 42% Un~fl1J1i' 14 'Jlt1i1mfl1'J~l~~lJ1n (Jeffery et al., 2004; Kotaki et al., 1999; 

Madhyastha et al., 1991; Mos, 2001; Ravn,1995) Bates Un~ Trainer (2006) 'fI,\y.llLL'fIn\lnl?ltl'U 

Vi"!ln~lJ1Vltl~l?ltllJ~~n Pseudo-nitzschia spp. 12 "!IU~~llJl'J(l~~l\1nW1L~LlJBfl1~ l~LLri P. 

australis, P. calliantha P. cuspidate, P. delicatissima, P. jraudulenta, P. galaxiae, P. 

multiseries, P. multistriata, P. pseudodelicatissima, P. pungens, P.seriata ua:: P.turgidula. 
:i... ~ ~ - 11 cO., .J 1"'Utltl-;)ln'UEl\l'nUn'lPlLPlLlJtlfl 1J ~m::P\8m"flatl1JL"!I1J YiUL1J Nitzschia navis-varingica 'VILLEltl ~-;)ltl 

um~El ..:In..:JL1Jtb::L'VIi'lL1Elfl1JllJu.a::i;u11LLi'''l\In~8'U"!IUPltWtl1'l m::,;Jl mr11 U1.1JJ1fl~8El"!ltl.:l L"!I1?l~tl 'U, 
LLa~L"!Il?ltlU~'U (Kotaki et aL, 2004) 'Utltl,;J1nd5'I't'lum~lflbJ8fll'U\Vl8::(;\tllJ"!IUfI Amphora 

coffeaejormis (Kotaki et al., 1999; Madhyastha et al., 1991; Mos, 2001) 

n1'lUitl'"~ ASP lU9il-1\.h~Ll1f' 

VI~..:J-;)lmnflLVlp\tl"HlJ ASP dJ'Uflf\lLL'lflv1tb::LVlI'lLLR1J1VllLLa1 ~8lJ11~LnflLVI\iltl1'Jrui1atl~, , 
th~L'VII'l~VI-r.2mlJ~fllu~L1ru"!llU~..:J Ska~errak IVltl'nuLL'nn\ln~m1J'Vi"!l Pseudo-nitzschia spp. iiR11lJ 

VI'U1LLU'UL'~m~~\llJ1tl r1\1CJal~'Un pelican \illEl (Kotaki et aL, 1999; Madhyastha et al, 1991; 

Mas, 2001) i"Utll,;JL-dtl"1!1,;Jlnfll'la~ all'¥ht~l flLLYia"n (;\tl'U~"!Iltl,hJa lLLa::'Unn1J'lInlB flVl tlVlVl\1" 

'U8tl-;)ltl;1Ei\l'flU ASP ~li1tJ\1 Washin~on Liitl"-;)lnfl1'Ju~lJlflVltlElVl~tlfl razor clams ~'lljmfllf1hl 
afltlUL~tl'Utl~vi11~iJtJ1fl1'lL~El1nU'VI1.:1L~'UmVll'l LLa::tJ1fl1'JL~EJ1nm~uUtb~al'V1 (Jeffery et aL, 

2004) 

fl11i'im~nl'Uth::L'VIl'!ltl1{;jLn~ YiU11iJfl11~::~lJmPlLPlllJBflt'Ui\illJ1V1alEl"!lUVl L'II'U cockle 

(Cerastoderma edule), carpet shell (Venerupis pullas), mussel (Mytilus sp.) peppery 

furrow shell (5crobicularia plana) LL"~ oyster (Crassostrea japanica) (Vale et al., 2001; 

Vale et al., 2002) L{j1J~U UtJfl~lni1u"YiUfll1Lnfl ASP ~iJ~lLVI(;)-;)lfl Nitzschia pungens viU~Llru 
"!Ilt1~\I"!Itl\leil1 Fundy U~L1rulfl1~ Izu l'Utl1~L'VIf'lLfl1V1~ u~L1ru~::1uVlflLutl"1~"!Itl"tl1::LVlj'\~~lJ 
U~L1ruVlelU1~'!JeJ\I California U~L1 ru'VI::L" Mediterranean LL"::lutl1~lVlI'!LRalJluu(Forbes and 

Denman,1991) 

Kotaki et al. (1999) 'flU Pseudo-nitzschia spp. 44 "!IUfI LlJ'll~L1rueh1 Ofunato tl':i~LVlI'l 

&u'U LvWVfU 1 "!IufI~Li]1JVi~~tl P. multiseries u.a~Yi'llilLLYfn~nVltl'Uii"!l"!lUVld~llJl1(lCJaVlmVlLVlbJu, 
anl'UmlJlru~'l1~Vl11.:lL~8ui1(l1Jlt11J ii'lL~8'U(;\"lrllJ.. , , 

Bajarias et al.(2006) vilfl11fimt1u~L1rueil1 Manila th::L'VII'lYl~hjtJm' 'fIUil Pseudo 

nitzschia spp. i1f'111lJVllJ1LL,j1Jl~"~ 2.1x10 
4 

ii'l4.2 xl0 
4 L~"walil1 LUL~tl'Ui1f:lUltiU R.I'l. 2006 

LL"~ YiU N. navis-varingica ~CJ~VlmPll~llJBfl, eJ't";utim~lf1wan A LLa:: tl'ti'Utim~lVlllJan B 

U~l1ru Bulacan Estuary lu'!Jru~~'ll~L1ru Iba estuary Yi'll Nitzschia sp.18 "!IUfl hw 5 "!IUVI 

(11lJ11(lCJ~(;\tl'UilJtimfllflbJafl A LLa::CJaVl B 1~ LLVlb.iCJ~(;\mfllf11lJafl, 
nl':ii'ifl~11Vltl Ha et al., (2006) u~l1ru Do Son "!Itl~tl':i~L'VII'1L1f.1VlU1lJVI':i1-;)Vfum~lVlllJBfl'lu 

N. navis-varingica U.n~Vl11~yt'll Pseudo-nitzschia spp.Li]'Utl1~,jlVlnu 1~tlVfUi1fl11lJ'\II'U1LLU'U 
L~a~(1\11'UL~tlU lJmlfllJ ii\lL~tlU fllJm..;'Uti lULfleJ'UlJfl11RlJ R.I'!. 2003 ~U~L1ru Cat Ba VfUL~n~ .. ' 

q I 5 ~ ~ d A. ~.::A. 
Pseudo-nitzschia spp.lJR11lJVI'U1LL'UlJ 9.3x10 L~aa/aVl1 '!Jru~'VImL1ru Do Son 'fIUL~"alJt'l11lJ 
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6 
'WU1U,Utl 8 .7xl0 L'!lm)A~\OI1 (Kotaki et al., 2000 eh:tG..j1t1 Huyen et al., 2006) Ha et al. (2006) 

mT~Vfum\1l111l1lJantfilJ1ru 1.6 1Jg!~ 1t1V1Cl£Jtll..j1lJ'VItIllJ Spondylus cruentus 1t1L~Cltll1'tl1lf1lJ 

fl.l'!. 2004 tULMmrutl1fllJ fl.l'!. 2005 1'futJ'ilJ1rumML~lhJan~.:J'lflG.:J 2.2 1Jg!~ LL~~L~8Uf1lJ1n~tlq 
LlJ~l£JU l'U]'l:t1l1fllJ iJfpnlJU n":ln!]1fllJ ihVl1fllJ ih.filJ1wmM1flwan~1'l\1l 1.L~\1l~t~Li'u11tfilJ1ru 
m~1~llJantuVl8lJi1nl'lLtJ~£JULLtJ~~~1lJna1 Takata et aL (2009) 'YtlJi1m~1\1l1lJ8nluVl8£J~8~~1 
"fla Spondylus ~11~'YllJl~~1f1;i'18~1~.yj~lJLnU'lln'VI~llJ~UmUL"~~8U lfiLLt1 L1aflU1lJ Yl~hJtlu~ 
LLa~h1£J 

n1'iUlttinf ASP l\Jth::l~ffl~a 

fl.:JUii111£J-31Un1'lLnM ASP lutJ'l~L'VIl'Ilvl£J LL~8~1-3hnmm1lJ'VI~l'iO 'lilUlqJlitll (2547) 'YlU 

tJ'lln!]n 1'l ruJl'V1~LaLtl~a\Ja~lnLL'Yl~.:J n~Clu-n"n~lJ Pseudo-nffzschia spp. ~.:Jii'l1£J-31'l..d1L t1u 

LL'Yl~.:J nVl8UW'lfn alJil~a~mM1MW8n LflEll'fUlJlnil"(;ItJ'iL1W'lf1El~.:JtJ1-3'!JULViElulflEllUL~CluiJ(lU1EJ U 
'I 'I 'I 'I 

2546 'YlUiifl11lJ'VItllLLliUL'!laaLil~f.J lx10
7 L'!laa~()~nU1I'!nLlJVl'l (l'Iu6~hi'£JVI~'YlEJ1mVll-3V1~LaLLa~'!J 1£J 

" " ~-3al1hlEJVI()UUU , 2546n) a1'V1~tJ Nitzschia spp. LtlU1!ij~il'YlulJlnil'll1lt'!ntJ'iL1ruilLtlU~1()Eil-3 
vr-3LL~tl1 nLLl.iJltJl.:!tJ~n.:! ~hL.fl()tJ1-3tJ~n-3 ~.:JVl1\1lil~Lii.:!L'VJ·n~UG.:!~uLLl.iJltJl-3tJ~n.:! I'hUaul.:JLL~tI 
ellLflt)U1U"~1.:! ~-3'V11\1ltl":i1~UtJ1 (l'IurJ1~El'VI~l'fEJlm'VJ1.:!V1~LaLLa~'lf1£J~.:!a111V1£Jl'laUUtI, 2546'tJ). " 

1tlvi1-3tl":i~LV11'1~::jjn1'lnlV1u~fil'l::~Ufl11lJ'VIU1LLUUL'llaaLL'Yla.:!n~8uw'!Ivil1Yh~11B~l-3<ff~L~tI 
L~a1iLt1u~1U-3mUn1'l~\1ln1'li1qJVllL~8U1":iL'VI1~am::l'JlJilm~Lii~;1u L~m~ClVl'l1~'YltJfl11lJ'VItllLLUti 

'tIlHLLVta.:!nVlBtln'!JilLtlu~'l:tiiftlG-3":i::"'tJv1n1\1U~HL~1\.nrlv1n'il::~hLiiunl'ru':i::fl11'!l11lJui1.l1L11U'VI8t1 
'Illn~uil88n~I'1a1\1lL~m1tHnUwll1~tJ'ilflRl~~uaUl;j':il£J,;]lnnTltJTIflf\'VI8EJiltlUL~8uYi'l:t vr.:!l1m1 

" " 
nl'V1u~fi lfl11lJ'VIUl LLUUL'!laailt)1'ila':!j;J~m~V1tJ~8nl'ltJililR1Uv1 l'1tJ 'l::L 'VI f'lal~ ';]::b.lLVllJ l~"lJalVI~U 
nWUllJ1Lt1uilJnl'V1U~lutl'l~LV11'11'VJ CJ Ldfl.:! ~lflFl11lJLL (;\f\vi 1'11ul~m'!Jii~LL'Yl a.:J n~lJUW'!J LLa ~tl'ilJ1ru 
m'l~~l'1"l'l-n'\ilULLvia~'lfij~YiLLVl fl vil.:!nlJ 'l1lJ~'IR11lJLL~flvil'1'YJa-3~.fl1'Yl~-3LL1",atJlJ~'ILtJuu ~~£J1um':i 

'II CIo. c:! ,.., 'I) 

?I'Jl.:J'Yl'ljmL(;Iflm.:Jfltl~1EJ 

Takata et at. (2009) VitJl1V!8EJ?la.:JcJl?lfla Spondy/us ~~lJLfhJ~lflu~nrulLtl1tl~m-r.:!1t1 
tl'J~l'V1f'1LiEJ~tll:W Yl~tltJu~ Ll~~1'V1£J ilm'Jtlul~alJ'tJ8.:Jm\1l1~1:wafl LL~~-31~Li1t111'\ll8EJ'!Jii\1l~'Iflal1 
(LL~::8 l:;)';]~ij'!lij\1l~U 'liiniliim'"l~L:W8n~::"lJflEi) i1fl11lJL~£J.:!v1m~:;)~LtJuati ml£Jti'u~tJ'ilflFl1 ~ 

" " 
L 'Yl'll::L t1u'VIaElv1fl11m11RUJ'VI1-3Li'I'l'M;)'iilillu~u~ ~.:!Ju~.:Jll'ivi'l fll":iflin'l:tl nW11",llJanlUViBEl'lfii I1lvil.:!'l 

~V1I'i'£Ja£J1tiLLlJ1tl~fll-r-3L~~1 ilL t1t1i8-lJ~1 Ufll'nJa.:! ti'tleltl~'Jl£J~lf1f11'lu'ilflFl'VIt)EJ~tltlL~8uYl'lj'1lU~l1
" " 

1~tlth::a'lR• 
L~aPlfl'ljl eltl \OI':i 1EJ~1fI~ .:Jil:al\011tiLLtl1tl~ m-r.:J1~mu'Uati (;111 EJ~lnm':i U~lflflv!8mL" ~ 'ill n m1 

'L. ~d • 1"~'lh:: 1oU'I1'UVlR1Wll';]:: ~~u 
~ ../ '1 '1 ~ ../ ~ d 1- J'I ., _'10 ~ 

1. 'V1':ilU'1ltll1l'VIa£J'V1?1::~lJm~b~blJt)flVlLUlJ(mVl~'tJ8':! ASP lVi€)Ul u b'1lm'lua.:!nULl(;l~U1~L'V11 

e-J(;l m::'V1U:;)lf1 fllTUUL ~ t)'UYl'lj'1lUl1lmmil.:!1'I1€l1'V11'l 

2. v\':ilU'!IUI1l~.:Jlj:al (;11tiLL'U1tl~fll~.:J~Lt1'Uatl(;l'llmi1m'lJCr~ 
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Jt . 
'W'l.!'Vi An'ti1 

bn'U(l]lmhrvf{)~1'Ubb'UltJ~m1'1U1blrubm~tJ(;l1'V!:iJn~Yln~ N 12° 35.068' E 100° 56.196 ' 

(~tJ~ 1) lvw'Vhnl')bnu;;1€J'IL~€J'U~€Jflf'l ~'1u.~L~€J'U'VH1Pl~nl~'U 2552-n'Um~'U 2554 ,)llJLn'U(l]lrJ~l'1 
" " " 

vl'li.=1'U 12 fl1'1 

In1:::mUJi:Jl1 

Im:::lhnl1iin 

.. '" . 
nl'Hn'U1JI1eJf.l1~ 

1'Um':i~n'l11flf'l.Qvll fll':ibn'U(l]lmh'l'U1LlruViPl b 'V!1J€J"IJrJ'lLf11~tJ(;11'V!:iJn (m'Vi~ 1) ~'l~€J'1tJ.Q 

(1) Lnu~lrJ ~l'l'V!rJ~?1rJ'l~ lLL(;1~~lL~m~'1JlJ'1J'UVIeJ'l~'U1UtJ':i~'V11'U vlln1':ilVl"IJ'U1Vl -B''lJl'V!un, 
LL(;1~rilmtJ(l]l€J~l'l'V!rJ~ th(l]lrJ~l'l'1tJLnU~ _20

0 
C 'II'UnlT'\J~vllm,);;1n\1lLL(;1~lbml~~Yl~

'U 

(2) Ln'U~leJ~1'lJl1'UU1LlruL~mn'U~LnU(l]leJ~l.:J'V!eJ~ 
(3) n1~lLfI~1:::"'.ijmJ"

" 
lbrnl~"''1JiJVlLL(;1~ml'ill Lfl':il~~mVll~llJBn 1'UVlrJ mb(;)(;1~'1JiJ\1I1 (;1~ 3 (l]leJ~l'l (9l(;1eJVl'll'ULL'Vi(;1'l n 

(1)rJ'UV;'1J~Ln'U'IIln'U1LlruL~mn'Uv11~16 ELISA (Ha et aL 2006) 

http:nl'Hn'U1JI1eJf.l1
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U"il~tJ~':)Ll1~~f):lJ1'UfIl':ilnU~1elci1~~u'hu"il~tJfl11:lJ lAlJ lll.l:::f)ru'VIJliJij~1':i:::vd1':) 33-34 psu , " o 0 Q.) d 

llr;'l::: 27-28 C (il1:lJm~Ul'1r;'lf)lnfll':iP!f1~1 

1. ~'U(il'.i1tt"il1nn1'.iU~1.nfl'VIeJtt 

'!jU(il'UeJ.:J'VIeJtt 

fIl':ifl f1~1flf.:)i11.'11:lJ1':imnU ~1 f)cil.:J'VIeltJ1.'1f).:)cJ 1~'lh:::'ll1'll'Uv1B':)~ 'Uth:lJ1 U~1Jl fllvi' 4 'llU In ~eJ 
'VImJ'w'Um:::~htJ'VI~f)'VImJ'U1.:J':i:lJ'VI'U1lJ Spondylus Sp.(~U~ 2) Barbatia Joliata(~U~ 3) Beguina 

semiorbiculata()U~ 4)lll.l:::'VIBtJ"ileJU Atrina vexillum (':iU~ 5) llr;'l::;lnu~1eJci1.:J'VI€JtJcJ1l~mlvi' 3 
" " 

'llU~~El'VIeltJ'U:lJ1.'111 Trochus maculatus (':iU~ 6) 'VIBtJ(il1l1 Turbo bruneus(':iU~ 7) lLl.l::;'VIf)tJ~11
" " 

Angaria delphinus (~U~ 8) llntJ1'Ull\?ll.l:::flf.:J~LnU~1f)cil.:J"il:::l~'VIeJmVitJ':)U1'l'llU~L'VhJ'UhJ1.'1llJ1':if\ 
lnul~'Vlf1'lJUIn~':iltJ'll'Uifl'l~'U ~.:JJ'U~'lhJ1.'11:lJ1':it'li lfl'Jl ::;vlfIl ':il U ~tJ'U IIUl.l'l m:lJ'l~f11l.l'lJ€J.:Jm~1~1lJB f1 

1'U'VIf)tJ~L11:lJlflfl~11~ 

m'W~ 2 'VI€JtJV1'Um:::\?lltJ'VI~f)'VIBtJ'U1'l):lJ'VI'U1:lJ 
Spondylus sp. ('lJ'U1~ 3x5 "II:lJ.) 

.nl'W~ 3 'VIf)tJ"ilf)U Atrina vexillum 

('/J'Ul~ Sx20 "1111.) 

':iu'Vi 4. 'VIeJtJlLfl'J'l'lJ'U Barbatia Joliata 
'\J 

('/J'Ulln 4x5 "IIlJJ 

':iU~ 5. 'VIBtJ Beguina semiorbiculata 
" 

('/J'U1~ 3xS "II:lJJ 
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."j 
J11'VfVl 6 fl. bb(;'l~ 'tI. VleJtJ'UlJ(1l1 Trochus maculatus('tI'Ul\?! 4x5 "/!lJ.) 

'iJf1 

."j <V 

J11'W'VI 7 fl. bb(;'l~ 'tI. VleJtJ(9Jlll Turbo bruneus ('tI'Ul\?! 2.5x4 "/!lJ.) 

.•.. ', 
r·" \"i'~ . -

" 

....,J .. ....," .' ,! 
~ . 
. ~ " 

f1 

J11'Wvi 8 fl. bb(;'l~ 'tI. VleJtJ\?!ll Angaria delphinus ('tI'Ul\?! 2.5x3 "IllJ.) 
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A'll1JLtJU\1tt~\'lutU'MeW 

trh.nrufl'l~L~UJan1lJ\4mJ'VllJm-::lJilfJ\4~eJlo1eJfJlJl-.1'i1J'VIlJl1J(i11\'l~ 2) wu11ih.fi1J lru~lnil ~1 
f111lJtI~8~.nfJ1lJf11'iuThlf'l (20 ~o/g) lJ1n l~fJWU-llijtfilJlruUeJfJ~~~llJmlllJL;leJfj~cJl~-.1LL~~~tlJ. 

..l 
m11~'V1 1 

9\1'i1~ 1 tf"1lJlwm~ltiwan1'U'MvaihJm::~hm,nv'MvtJul-.111JmJllJ 

0.013 

0.112 

0.001 

9 nlJf.I1fJu 2554 -m::LW1::LLa::alLa 
-hi (gonad) 

-mlllJLdafj~cJl 

17.207 

3.205 

0.083 

'VIafJ"au(i11W~ 3) L{]U\4tJfJ~wu1~L1iau~nf'l~'I~LnU~1acil-.1 f11'i~'i1"lLfl11::t-ttJ~lJ1rurn~L~ 
UJ8 nllJ'VIafJ"auwu1 lijfil~'I1ua1f.11::'VImhmm~'VItJfJ Lci111lJmlllJLdafj~H.h,,::ijRl~ln11 ~1lJ5lJ <] .. • I 

~~fi'-.1f1'1ijfil a-.1 n11Rlf'111lJtJ m)li"t.nfJllJnl1U~LJlfl Lvmwu11t11lJlrun'J~L~LlJanij~l~'I a~1Um-::LWl:: 

~a::a11~lJa~"lfl;ffi'-.1WU11mlJ1Wm~LflllJ8nijfl111J u.t1'Jtl11lJlJl flhi\'lu~lJ1LUlJ~l~LtJ ~fJ lJLL tJa-.1 

(;IllJ('j~fl1a ~.:JLLa~~llJm'Jl~~ 2 
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15 YUlf'l~n1E.1U 2552 24.969 

181.643 

-1'!i (gonad) 67.185 

" 23 lJf1'.llf111 2553 -ml11lLUtl8fleh 42.559 

490.596 

-1'!i (gonad) 63.889 

20 i1Ulf1lJ 2553 214.377 

20 'nq'lji11fllJ 2553 377.746 

" 
18 nUEJ1E.1u 2553 -mlllJLiitl8~~1 0.055 

243.024 

19 iiUlf1lJ 2554 653.407 

9 nUEJ1£JU 2554 70.615 

'\I11l1t1L'\I1'llLft11::m1.:J~1Liitl.:J'J1nliltlE.li1't1Ul~Lan'Vhnl1L1.fJnci1u1~rilU1n 

mlJlrumlilhllllanluliltlfJUllal1(Il1lt~ 6) 'nu':hi1t1~1J1ruiim1J1ru~ln11filfl11lJtlm)~f1t1 
lum1u~1nftL~fJ'nU11tfilJlrun1Ii1LI1I11l8ni1fl11lJLl.t11th1U1Jln ~.:JLl.al1l.:Jlu~Tn.:J~ 3 

15 'nqf'l~mE.lu 2552 0.739 

1.17423 1ln11f1lJ 2553 

0.00511 'nqf'l~fl1fJU 2553 

0.1309 nUEJ1E.1u 2554 

~1tl~1-l'\l1tlE.l'l1U~~UI L'liU '\I1tlE.lLl.fl'H'1JU(~t1~ 4.) '\I1tltl 8eguino semiorbicuioto (~t1~ 5.) 

'\I1tltll1\111(1t1~ 7) u,,,:: '\I1tltl~11 (1tl~ 8) LiJ'U~1tl~1.:J'\I1tltl~Li"ul~tJtltlum~'W~tltlYiul'Unl1Lnu 
u u 

~1tl~1 ·m~"::fl ~-l t1~lJ1rum~L~L:wan1'U'\I1 tltl~'tJ liitl~1J1ru~lt1m l'U'\I18t1u,fl1.:J'!J'ULL"::'\I18t1{;1T11~ 

t1~lJ1rum~1~1:wanri8u'1h:t~.:j ~-lll~~.:Jl'Ullml-l~ 4 
u 

http:nUEJ1E.1u
http:nqf'l~mE.lu
http:nUEJ1E.1u
http:YUlf'l~n1E.1U
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24 mn!]1l'llJ 2553 vtelElLLf'l'l,'J'IIlJ Barbatia joliata ., 
-i-lA1 3.578 

vtelEJ 8e~uina semiorbiculata 

0.156 

11 'Vulf'l~mEJ1J 2553 vtelElVlTl1 Turbo bruneus 
., 

-i-lA1 1.907 

vtelElfl11 An~aria delphinus 

0.090 

9 tllll:J1fJlJ 2554 vtf)El~ni1 Turbo bruneus 

0.064 

al'V11utl~lJ1run'lfllflUJanl1J~1f)EiHvimv,'J~1mhv,:m'l'nu11jjtl~lJ1wn'l~1~b.J an ~lLLj;l~ 
Ul,'Jf'lf,'J~'l1~bjYiUElnL 11J lmMvut11JEJ1El1J 2553 'nu'j,jjmlJ lrumfllflUJa n~,'Jnl1fi1f'l11lJtl ~v~.nEJllJ 

" 
n1'lUTInfl ~,'JU~~~l1JVll'll.ri1 5 

MTl1~'; 5 mlJ1rumfll~bJanl1JA1vEil,'Ji1mm~1mhvl::Lj;l 
... 


GI I OQQ """ ~ 

~nmJ1,'JlJ1'V1lJllJ11Lfl'l1::'VI 

15 'n'lf'l~nlEJ1J 2552 

23 lJmlfllJ 2553 

20 ih.nfllJ 2553 

20 Yi'l'lil11fllJ 2553 

24 mn!]lf'1lJ 2553 

18 tlUEJ1EJU 2553 

11 Yiqf'l~fl1El1J 2553 

19 jj1JlfllJ 2554 

..,J""" :
-'VI~11J1 

0.059 

0.039 

30.370 

0.119 

0.145 

2. B1J~'lla~lnnl~alJ~a 

m'li1n'lilU~L1wLm::tlal'VIiinYiUU~L-nmvta mli1JLL,,::tl " 1Lvt"iim"lUlJa1J VI'll mfl elLtJ~uc1~ 
1~C1'VlUw,jel C1flf,'JLL,,~jj'lfhJ1ruLYhJ,'JL~mjmJ 
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5U~~la~1nnl~~~lnAM~a 

1un1~P1m·nvmuu.lJ~-l.n~tJUL~e:J'Uml11L~LlJan v'ltJ':h w\!t~i.1~i.1lJ1'U'VIe:JfJ~~vh1~Lnl11mnl's'!J 8-l 
" 

w\!t ASP h1'L'1i'UL~U1nu f)1 111L111111 a n (domoic acid: DA) u~ ~V1ivii.1n~1~ l~u f111lJLu'Uw\!t'l ~L~11 LLi.1~-l 
tI~iBmvi1~~Ufl11lJLilJiUl.lB,'J DA iifil 40 IJo/g lle:J-lJ;MunMBmtlun (Iverson et aL 1989., 

Todd, 1990) HaUegraeff (1993) lMLaUBu.u:d1LY;BilB,'J5u~11uvtBT;!Ln~~lflm1tJ'UdlBum~1~111 
enlul1BuLUJ""~ ~"ft111~~~011li\~l1Bm';~fuftujBmMl~bJenlul1Buiifh 20 ~g 

ujBY4;)1·HU1~.JaIl11~mntuVlBU'!IU~~1,'J1 (~111"vt 1 u.a~ 3-4) ;)~L~'Ul~iltJ1lJlrum~1~111 
eniifi1~ln':hfilft11lJtlaB~lJiEllJlflElflL1u1UVlBU;)B~(m11"vi 2) ~"Ylum~1~1lJ8fl lutJ1lJ1rui.1-l nil 

" 
Vl8fJ'!Iij",~'U"lL~fJYlUm'"Lfl111a na::alJlJ1flvt'lfllua1U1 ::ri1um!:LYll!:u.a!:~11~ fl11vi mVl L~LlJ8nijFil 

a,'Jlulua1U1!:~,'Jmh1LLi.1Vl,,1l1l~U111ufl1~~1lnfll1BfJ'!Iij"'mh,'JtlaBVl.nu~-3bJR11Un.nflB1U1::~lUvi
" 
Lu'Um:::Lvn::LLa:::ci'11G1'U8-l'VI8U 1UmlUU1-l 1lJ'VIUllJilL'1i'UL~m nutJ~lJ1rumI1l1~1118 ni.1::a11lJ1nvii.11111'U, 
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1'U'VItltl'!Jij~d~ln·\..h:::LVlI"l1V1t1( 1.75 IJS/g) ;,'Ja1 'il~dJ?ll L'VI~'illnf111lJLLVln ~1.:J n'U~uviP1mnLLa:::'l~n1a 
d G.., I 

V1LntJmm.l1-l'VIeJfJ 

n11V1'il'illLI'l'il:::~m~1~111BflL'U ~hmhm'W~,'J nVltl'U¥i'IJvimtl ,'J~1 ml1~leJu' l.:JviLntJ'illntJ~L1ru 
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Yi'!lvii.11lJ 11CIa 11,'Jn'lVlL'"111afl1\Jyfuvi~n~lLLa!:a1lJl1C1 cilEJVl8Vll,nu";1-l1'ii 81V11 11VlfJhI a:::alJt)~L'U 
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5Ufi11a~1nn1~a~~a 

fl11~n l'flRr,'Jill'ltJ ~"ii;ji ~~81 'ilLtlUel U ~11EJ L~tlalJcr~U8fJlJ1n8 1~L\J1JL'Vl11~~'Uvi~mnii 
1JUl~L~fl fl11lJ alJ~1wLLa~R11lJVIalfll1a1fJlIa,'J~"iiil ~~1,'J11\J U.1.I1tJ~flT~'":;S,,i1u8EJujmmUULVifJU.. 
nULL'VIci.:JtJ~nlr~lIu'wllV1qj~'U1 
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