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'lJ 'VI fl (;'I ti 'el 

r.nnmrtjl-l~'ltlEh:ii1wh1:::Lft 1~mi ~..:J'l/11 (Litopenaeus vannama,) ~..:JLL'l!U'Jtl (Pinaeus 

merguiensis) ~..:Jll1l-ln11l-l (Macrobrachium rocenberget) LLft:::Uft1n:::YM'll1') (Lates calcalifer) r.nn 

r.r..:i·wr1n L'W1l1fl i;J:::')1.J'fl'fln fl'fl4'..:J'l-l') (;l'lf ftl.JT LLft:::4'..:i'l-l'l !n'tl:::Lii..:i L'VIT1 l-J1 i;Jj')','l,l1~1TUjj:ii1"1.J:::i;J n A1..:J L'Wnft1l-JL d'f) 

~..:i~1rufi:ii1'W:::~tjl-Ji;in-, 1~mi~1rntjl-l P-lactam, Macrolides, Chloramphenicol, Tetracyclines LLft::: 

~1rrnll-l Sulphonamides W1J'l1L'Wuft1n:::vwn11 20 l?i1mh..:iil~1rn'fl'W~L1JL'fl~ni;infi'1..:i 4 ~'l'flth..:i AlnLU'W 
' 

20% 'll'fl..:Ji?l'l'flth..:iJ..:i'l-ll-J"1 Llnt1~1r~i;infi'1..:iLU'W~1rn~l-l P-lactam/ Macrolides 10% LU'W~1rn~l-l 

Sulphonamides 10% ~')'Wn1Ti;J)")"l'l,l1mTujj:ii1"1.J:::i;infi'1..:iL'W~..:J "l1n~..:i 150 l?l')'flt.h..:i W1J~1Tujj:ii1'W::: 

i;infi'1..:i 37 i?l'J'flth..:i ~..:JA!nLU'W 24.66 % t1nmtl'W~1rntjl-l P-lactam/ Macrolides LU'W~'J'WLml) (15.3%) 

~1TL'Wntjl-l Sulphonamides (11.3%) LLft:::~1TL'Wn~l-l Tetracyclines 4.66 % LL~LU'flfL'D'Wt,J'll'fl..:Jn1Ti;JT'J"l 

°V'llJ 1il~..:i L v\1 riumri;in-,°V'lu L'WLL'l-l~..:i Lw1:::Lit1..:i~'W 7 ~ilmrrjl-li;in-, ui;ifi,rurj1 LU"Wmri;in-,wu LU'W~1'W'l'W 

L),ltJ'fltl Li1'fl..:J"l1n~1TLL'fl'W~L1J L'fl ~n LU'W~1T'e1'Wi;]T1tl ~..:i 1i!Fmilu'WLrl'fl'W 1 'WL d'fliwr~t 'DLU'W'fl1'1,11TLL~ LL(;] 

' ... i;J')'fl!'..11..:JL!ntl') 

~1'1-lfo1"Wmmr'Vl:::LftLL'll LL-ii..:ir1l-JJ..:im'1-l1rnurru ~tl1mi;inr.m1J..:i'l-ll-J1n 183 i?l'l'flth..:i °V'lU 
'IJ 

mmrnft:::C-J~i;JJlCW'Y!LLUTTUi'.1~1ri;i n A1..:JT'Jl-JJ..:i'l-ll-Jln 103 l?l')'flth..:iJ..:in..:iJ..:i~ ~:i..J LL ft') LLft:::u..:i hJC-i1'Wn1T~:i..J 
'IJ • 

Uft1'l!U!ni;J1..:J 7LL'l1LL-ii..:i 'l,l'f)tlLLl-Jft..:JrjLL'l1LL-ii..:i A!nLU'W 56.3 % ~')'WUft1'Vl:::LmL'l1LL-ii..:i L'D'W Uft1LT,r'W um1,i Uft1 

LL:i..Jl"ILl"l'tlLTft Uft1viuvi:i..i °V'l1JJ..:i~1TL'Wn~:i..i Sulphonamides LLft::: Aminoglycosides L1nt1mmrnurrun..:i 
• 'IJ • 

'l-lT'flUft11Jln'lj1JLn;1n'll'W:i..JU..:i wu Aminoglycosisdes mnvi~1n iru'l1LU'WLU'flfL'D'Wt,J~~..:imnw'fl~:i..imTLLft::: 

'fl1'1-l1Tvi~mLft') ~1TnEJ..:Jl"l..:JM1W'flt1 
'IJ 
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0 1 'IJ'Vl'U1 

i 1wf tl1Y1:;LftLth..1Y1f'l'lm n 1Y11,rn:;Lft~ ii rJ rufi 1 t111 £J L -uvn:; 1 '\..l~'l'\..l~ mi.!1mLU'l..!mvn11~ 

Lil'\..! ~-I ~-I tlri1 'Wfltl Wflmil'\..l tli\-i LL)Nn:;'V'lt'I.J LUN'111Yl:;Lri L'LJ'\..l~'\..l LL~"'l:;ir-i1iliim1L'l'l1:;Li£J-1L'l..!Lil-i 

'l'l1CU'll£J1'1.JU1-l'l!U'11 LLi;i'flrh-ihn(;11iJVlft1£J'l!U'11 L11~1iJ11t1 L vn:;Lit.J-i 1~ Ll?ltl L 'U'l'l1:;l;J1iJU"i'L 'ltw'l11£J~-l'll'fl-l'fl1'l 1Yl£J L '\..l 

Vlft1£J 74'-iwr111 ~-IL'\..IU"'l',U'I.Ji(;l'lYl:;Lft~Ut.Jmimn'\..lL'Li'\..l'fll;J~1Vln11iliJ1n LLri:;'\..lt1n"'l1m:;L~'flL"DUlU1A 

1l1£JL'\..lU1:;LYll'1LL~'l U1-l'l!U1?1niim1~-i'fl'flni;i1-itl1:;LV11'1~'l£J 1~mi 1-i'll1'l ~-lfJr'l1v'h Vl'flmLiJft-lrj tlri1n:;'l'l-!'ll1'l 

tlri1n:;'l'l-i LL111-i Uft1X! L'Li'\..l~'\..l 

~'l..!fi'1mvi11Y1:;LftUULU'\..l~'l..!A1~-i'fltm~~1A'l.J'll'fl-l1Yl£J LLft:;vi111£J1~iXriutl1:;LV11'1Uri:;nr:i1 

4, 1 oo ~1'1..!m1mu~vif~ vi1't1nr:i1 174,000 V1T'flFi111LU'\..l~111~'l'l..!i.l1:;mruj'fl£Jri:; 64 'll'fl-liJftfi1m1~-i'fl'flnmvi11 ... 

rr-iviiJl?l L'\..IU 2544 1Ylmn~-l'fl'flntl1Vl11Yl:;LriFi111L'LJ'\..l)-Jr'lfl1 4,077.69 ~1'\..ILVl1mu~vif~ LLft:;L'\..lU 2545 ... 

1:;V1'l1-IL~'fl'\..liln11A)-J 0-IL~'fl'\..l 'l'lCJM!11fl)-J 1Y1m11ill,!r'lfl1n11~-l'fl'fln 1,301.01 ~1'1.Jm1£JC].!~Vlfj rll?lr'l-l"'l1n 

-rl'l-!L'lr'l1L~mn'\..l'll'fl-lU 2544 ()-!j'flt.Jri:; 15.07 UUL'Li'l..!¾Jrlfl1'll'fl-ln11~-l'fl'fln~ftl?lr'l-!)-J1n"'l'WLil'I.J1~-n111 

~1vifum1~-l'fl'fln'fl1V111Yl:;Lft Ufl.!Vl1~~1Afl.!L'\..l'rJ'\..liU~'\..l 1 n~'flUC].!'\.-ht1-!'ll'fl-!~11(;1nfl1-I 

t111£J L-uvn:;'flu1-i~-1~111;Jn/11-i L'\..l~'l..!fi'1n-i ~-iuu LU'l..!ilruvn 1 m1.h:;iu'l!1 LLri:;Lii 111~'!..l,.,,ri1£J Af-i 1;J7)-J~1iu LLri:; . 
-rl'l-!L'lri1 ~-id Lri'fl~'l..!tl 2544 ~1,!rn1'\..l~-1L~l)-Jm1A11'Wl?i1-itl1:;LY11'1 ru nt-iL'l£J'W'W1 1~i'.lvi,X-i~'fli;i'l'Wr'l-l'J'W~ 23 

n)-J1l1~'Wfi 2544 LL&i-!'l1 'llLU'fl1)-J1Lnl;JLmU'll'fl-l'fl'fl~L(;J1£J1~tl1:;ml'!Lfim1-1~1m,h£Jn-l"'l1ntl1:;LY11'1L'WL'lJ(;Jj'fl'W 
'\ \J CV '\ 

1Ylml''W L'LJ'WU'l.JVl1~Lm)J)-J1n"'ll-! 1 L'l'l11:;'W'fln"'l1n"'l:;LU'WU'l.JVl1~~-li:.Jr'lm:;Y1un-1'1')'ll!11'1'l'll'fl-l~UlUlA Ll?ltll;JN LL~'lU-1 

~-i i:.m n 1:;Y1u l?i'fl Ll'11M~fl"'l'll'fl-!tl1:; L Yl 1'1; n ~'lt.J L d'fl-i"'l 1 n n1fl"'l n 11~-l'fl'fl n ~'WA 1 mvi11Y1:; Lri'll 'fl-i 1 Vl ml''WL 'Li'Wn1fl"'l'll'\..l1 '11 ... . . 
L'iltl ti~, tl~lLLi,v tl~11lJFl1'U 'iiulJn'V'liuvvlvni"l~LLfi 'V'l1JLLlJ~vLL~::1,11e:iu'U'LluvLLlJ~v WlJ~ll 

Benzo(a)pyrene Lilu&1u 1m1.i LLi;i~~1AC1.Jfln~1'\..lV1d-1n~'fl L11irm:;ir1111:;1',rnri:;1;J1'J"'ll;J11LU'Wv1Ll'1'111'WL~'fl-i'll'fl-l 

Arufl1'1'l'll'fl-l~'\..IA1~-l'fl'flm ~'fl 1m~AN!11'1'l l;J1)-J~n1Vl'W'11 H LLl?i1il1~ ri1u-in-i Atw1l1'1'l~'WA1~A'W 1V1£J.r-1tl1:;L Vll'l ~'fl-I ' . ' 
ulUlA'fl~VJn 7f 'W L 'l'l11:; 1iJF\111 VIT'fl 1il(;11:;vi,Xnr:i1 LU'W~-1~11-1 fl.! uri::tiL'fl-l'fl1"'l LU'W~1Lvi~vid-i~vi11 'IXr1'W1V1£J~1'W'l'W 

m n ~'fl-ii.I 1:;~u riuil f1.!V11 '1')'ll1l1'1'lVlr'l1£J 7 ~nMru:;m m nht.J'll'fl-1 hr1 Lri'fl L mt.Ju L vi £JU riutl 1:;'111 m 1 'Wtl 1:;L Vl 1'1~ L,, ]fl.! 

LL~'l'flt11-1~V1f~'flL)-J"i'm t.JLTtl LLA'W11111 Ld'fl..:i"'l1n'll1nAil~(;lnf!1..:i1'1..!mvnrn:;Lftil'ml..:ii:..mm:;V1ul?i'fl'll'llm'l'l'll'fl..:J ... . . 
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2 'Vl'U'Vl'JUb'el niq1-a-

LL~'J1'fl1'\,111r.i::: LU'Wur.ir.rt1~ ~1 ri ru'll'Eh'l l-J'W~U LL~:::Vl n fl'Wfl'J :l'~'el-:iulm fl L ~'el 11Xhm1t11~furii-N1'Wm.h1 . ' 
L vlt1.:iVifl~n1'W LLi;i n111Muminn1 n 71'Wl!'Wrihi1~lll-J1 ti fl'J 1 a.Jr:l1 mr.i::: 1~ LLi;i1.h::: fo'lltl"r.i1 n f'J ruri1'llfl.:J'fl1'\.n:l'LVhl!'W 

' ' ' !al"' "' !:'I'-' .. LU'W'ti'1Vlmn'Vlr.i:::i b(,i'\,l:f'e) 

l-J'fl'1Ll-JL~'W ll1fl 'fl1'-l~!,11J.Jci.:i li,it1~'1~LLflULL~.:iml!'W'el1'-lLU'W~1:l'LfliJ~1ifY11'1n1:l'Ln~m L'l!'W mrhr.ri,if'i'(;livl'll ~ti 

~11m:::~'Wn1:i'L'-lT'1J mfn~1trn ~11-w~r.i1m:afl,~'WY11-u LL~:::~11-w~~mr.i Ln!,i~'WL~(;11l-Jfi1:l'l-J'll1~ 

L'W'fl1'1-111'Vl:::L~U1.:J'llili,i L'l!'W n.:i '\,l'e)tl U U~1 ll)'.in U1'1flf.:JViU'J1iJ~11U'WLfl'fl'WflUL'Wm\'1a.JLC'fl ' 
Lil'fl.:ir.i1n1'W'llU'J'Wm1Lit1-iilm111Xm 'J(;IC1~ull1'-'elmin1~i:.i~a.Jnumfn~1hfl L'll'W~11ht(;11Yh1'W ~1:l'fl~'elLLrnL'Y'l . 

1. fl'il'el Lt 'im ~Ufl'el'il ( Chloramphenicol) 

fl~'elLL:l'l-JL'Y'lilfl'elmi'.l'Wmulj;'J'W:::~i-iLfl:1'1:::1Xr.i1n~.:iil;'l(;l ilin~ru:::LU'Wi:.J'1~:::Lreit1i,i~'ll1'J LU'W~11~ 

fl.:Jrln1:l''el1'\,11nL~:::m 'll'fl.:J~llf~'elLl-JTn1 (USFDA) LL~:::mJ'Jtl.:J1'WU1:::Li1'Wm11ifm'll'el.:Jtlt:l'U (EMEA) 1X1l-J'W1l-J1Lifl'W .... ' 

2 LL1,,l'1iJnD1:::Li'.fouiX1l-J 1-if L 'l!'W dn LY1117U'J1 LU'WnD:1':::LUtlU~ LU'W~tl'ell-J1U ll'W'i'T'J t~ n'eltj LL~'J v'h Ll-J~.:J ~'el.:i1X1J-J 1if m 

fl~'fl LL:l'l-J L'Y'lumn11 'Wi(;l'l L 'WL~'el LU'Wm~'fl'eln ~viil1~n11.:i LL~::: 1 if fn111 trn i,i L :a'elmt1'W'fl n na.Ji.:i hfle4'J'\,l,r,:im.:i'llili,i 

Llli?Ji:.l~~iX1a.JnL rl'fl.:ir.i1n'W'l1'll'el.:Jfl~'e) LL:l'l-J L'Y'lilfl'el~iJll~1tlU1:::n11 1)1.:Jd 

'B'!.Jlm'1El'Yl'lW'lfl'tlLL:f:JLWUf'l'tlfl 

1. fl~'fl LLrnL'Y'lilA'el~L'Li'Wm~il 11f11nn LLr1:::~'el-1m1~.:i'J'WL'JLif ~1llfom1fn111 t1fl L'Wfl'W ~.:i1J.Jilm~'Wfn1111~ 

rhiln11tl11u1ifl'Wi(;l'J~Lit1.:i LU'W'el1'\,11:f LL~:::fl'WUTUlfl'el1'\,11:l'~iJ fl~!) LL:l'l-J L'Y'lilfl'el~ (;In ~1'1L ih 11.l nr.i:::v'h 1iXL:a'el hfl 

L\..lfl'W~'flm fl~'e) LL:l'l-J"1 L~ LL~:::r.i::: 1 if fn111 t1fl 1JJ1~~n i;i'e) 11.l 'W'el nr.i1ndn1ulmfl Lih 11.l L~'fltl 7ti,it11J.Jf j;]'Jnr.i:::~:::~l-J 1-w 

11.:i n1t1r.i'Wv'h 1 ,x Ln i,i'fi-wi;111t1 n-:i;'l (;11~ 

2. 'fl'W(;l:1'1tl'llfl'1fl~'fl LL:l'l-JL 'Y'lilfl'fl~l!'Wri'fl'W'n1'1r1mLN Lrl'el.:ir.i1nil i:.i~vi111Xc'.i'ulmfl LU'W hfll-J:::Ll.:i L'WLij!,I L~'fl(,I LL~::: 

1~fumfl~'el LL:l'l-JL 'Y'lilflflrl ~1-wvi1-irn LLlJ~'Jtl vi11 iX LU'W hfl i;i'J~ LY11 LL~:::inn LLlJYl'el.:J LLriulmflm fl~'el LL:l'l-J L'Y'lilflfl~ Lih 

1ur.i:::vi111XL~n~fl~'fl(,l'fl'flnl-J1 'fl1Lr.it1'W int11r.iE4i,iun~ 1:::UUlll-J'WL~tJ'Wt~~(;l~l-JLll~'J LL~:::m'-lL~tJ;'l(;IL~ rhmrn 
' 
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11..:J')ft LnN119:::u1LnflLii11tl'i:1?1t1hJ~~') Lti'El..:ir.i1n5'.lmrtluLn'El'W1'W'El1'\!111 LLft:::r.i1m1m1-w14'tl~~m.t1Yl1..:J~l1'Wn11 
" 

I Q Ji' q ..::,I ..:lt. -,'i' .,,J 1 t,, t,, 0 I 4'::11 -=I I .c:il Jt' ,._.1-
tl1 l'J'Vlfll?ll'J'Wl?l'Eltl1'1J'El..:J LLU fl'VIL1tl'lU1 ~fl'VI LLl'J n 1?191 nr-i..:i ~ft11?11 YiU'l1 LLU fl'VI L1tl~1l-J1nltl11'J'Vlfl l?ll'J'Wl?l'Eltl1 flftfl LL1l-J L TI'W 

flf)ft 1-wr::iu~~..:it 'W'VlnU vr..:idL m1::11mnil fl'WU1tl1'llill?ld1tl1 -nl-wmniri..:in..:i rir.i::vh 1 ~ilmr,inilh..:i1-wJ1 Llft:: 1-w " . ' 

2. 'tut1,1"i'Wrl'U (Nitrofurans) .. 
~111-w t1,1r;:ir1'WLU'Wmtlfiih-w:::~i..:i Lflr1:::wfl-wL ~mil-wmih Lf fl LLU flVJLfo ~'lflti1..:im 1-wntjl-ld L'l!'W ;:i 

11L'llml?l'W L'WLl,lr;:ir1L'll'W L'WL1,11;:i11'WL'Vlt)'W LLft:::~11ft'Vl1 Ll?l'W LU'W~'W ~..:i~1nv1rhdilml'Ji'W Lri'ElLii1~i1..:imt1 

ir,irfa~'l"l:::Ltl~l'J'WLULU'W~11~ilfl11l-lfl..:J'Vl'W LLft:::f,)nf'i1..:Jf,11l-JU1L'lCWL~'ElL~m~'1i1..:imt1 ~11L'WL1,11;:i11wil'll~11il 

11fl1(ln ~..:ia1'mu'W~ill'Jl-l1ifLU'W~')'Wr.J~l-J'1J'El..:J'El1'\!111il,l'J '\!fj''E)')l,l(l~Ufl1'\!111ir,i1 L~'El1~Lfll?ln11Ufl..:Jll'WLLft:::fm.t1L1fl 
" ' 

~l?l L=h'fl L'Wil,l'J LL~ LLri1'W~..:J'Vl:::Lft~i'.ln1n'Vi1:::Lit1..:iu1L ') CW'll11'J ~..:i ni'.l11ri..:i1-w11i'.l~111 'W 'i:m;:i11'W'U'WLflfl'W 

1l-1Lvll'J..:iLLtJlfl1'\!111'Vl:::Lft~YiUn11U'Wln'el'W L'WL~'i)Lfl 'Uft1 L"lft~ J1~..:i 'Wl-J~U 'Wl-JLLtlritl L'Wtl 11YiULiJi' 

' l,t I t,, 1a 1 , d 
LLl-JU1..:J'Eltl1..:J'El199::YiU'W'e"ll'J LLl,ln'ViU'Eltl1..:J l,l'i) L 'W'El-3 

~11L'WL1,11;:i11'W~U'WLn'e"l'W1'WL~'ilL~'fl~f,)'J i'1'1l'Wl?l111'J'flU1..:JU..:J L'Vi11:::d1u-w~11~MYl'W LL~119:::t-h'W 

nnl-l1fin11UN'El1'\!111 cJ1'Wf\11l-l¥'il'W '\!lj''fl1fi~'W11?1 ~1rdnu..:Jfl..:JYl'WLLft:::l?lnf'i1..:J'i)U 
' " 

'tJ'IJ/n1'1El'-11nf91J'i'IJflnnJJ'1'1J 

~111'Wntjl-l L 'W Ll?l1;:i11-w vT..:i~11~..:i~'WLLfN:::~1r~'iltj1-witl Ll-l l?l1 tu Lft'l'l r.i1n n11Y1 l?lft'il..:J'Viui1a1'-wi1 riru~a-Ju'1i 

LU'W~11fl'e"ll-l:::L;..:i LLft:::~11fl'e"ln11nft11'.J~'Wfl'Wiwr (Carcinogenicity and mutagenicity) LLft:::rifl11XLnl?ln1Hl~~ 

~1v1i!..:J'1Jfl..:Jl-J11'1.tfJ 1'W'Vlft11'.J 7tl1:::LY1P1 L'll'W1'W ~Vl¼'iiflLl-l1n1 LLr1:::tl1:::LY1P11'W~'\!IJ11Yil'JLJU 9-3t.J1:::n1P11X1a-J1if1'WLl?l1Yl "i( d.9 q ,, 

11'WLU'Wl'J1 '\!lj'flLU'Wfl1'1!111il?l'J~9:::'W1l-J1U1Lnfl 

!K..:i1J'W9..:JLU'WL1fl..:i~mn:::J11?11:::1'..:i LLr1:::LU'WL1tN~VJnfl'W~'i)..:Jl?l1:::V1i!nti..:i"V11.tnl'J LLr1:::mnilmmHL~'e"l1'\!111 

Yl:::Lft t1'Wtl19Ltifl..:Jl-J191n~111?lnf'i1..:JL'\!lrh~ n1l-ifl11Al?l11LU'W~'i)..:JL~m'.i'e"ll'J L'Vi11:::LV11~iJnl'J..:J1'W~YiU1wj1m]J Ldfl 

17j1 LL~'El1'\!l"l1i'1~1 L'\!ll?ll-J191n'El1'\!111Yl:::Lrll-l1n~~l?l 1-wtlr:::L'VI Pl~Vlf iifl Ll-l1n1YiU11ur::'l!1m tlr:::mru 2 LU'flfriur;f 
,, q q cl9 

3. LIPIIP!rlcnEfli'U (Tetracycline) 

~11L'Wn~l-lll,l1,111'Dtlfl~'W LU'Wmtlfiih-w:::~~lll?lL~91nL~'Elll'Elfl~L'Wl1'ti:nYl'llill?l Streptomyces 

rimosus f'i'IJ'ViULri'i)n fl.Pl. 1950 ~..:JLU'Wl'J1~'fl'e)n(l'Vlt°1iJi'L-w,i'ElUL'1Jl?l~n'11..:J (broad spectrum) ~'El~1l-J1nl8UJ..:i1iJi' 

vT..:iLLUfll1LTl'JLLnWU'lnLLr1:::LLUflVJLfoLLnWr1U L'll'W Bruce/la, Francissella, Pseudomonas pseudomalloi, 

Neisseria, gonorrhoer LLft::: Triponema paltidum 'W'Elnr.i1niJ-wu..:i~1mrnuuJ..:imnr-i1qJ1'i.l..:i1mn1,1L%1 Ll~~'i1J1 

Ll?l8n'JU1..:J'l!'Wl?l LLc,ir.i:::1:i.1~1:I.J1J'n'fl'flmrv1furnr..:iLf'fl:r1 ti~r;f 11L:n'fln Vl1'fl11~'W 7 m1unzj:I.JLfrlfrl114nl'JAfoJfJ'i~..:J'l,ll-Jv) 7 
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'!!ili,i LLliiihfim 2-3 '!!U"1~lTn1~fum1l-lilrmlwmnm:t1?11 LLft:;ilt1l-l1-nn'-i.i'flrhrn'V'l1V1irn.1 fl'fl L1?11?111im1~1.J rift'fl 

Li?li?l11'ntlrl~'W LLft:;'fl'fln:ilLl?li?l11'ntlrl~'W 1'Wmn Y'l1:;Lit1..:i~1?1'JY1:;Lft Lii'W~-1 n'Wt1l-J1-if t111 'Wntjl-Jd~'lm~'fl 1-iffm:t1 L1rl 

~"1 Lt'fl"'!1n LLUrivi(fo ~'l'Wmn LL~'ln"'l::1-if ~fll-Jft-11 'WmV11111X~..:ifi'I.J Vl1'flft::ft1titl1 LL6J! \ln~..:i L~tifm:t1 L1Pl LLft:;1 ifhJ 
jtitl 1"'1'Wn'l1~..:i"'!:;L1?1 L11Jl-J~ LLft:;L~'ll'W1"111.Jm1~1m.ht1 

m111Xm'fltin:ilLl?li?l11'ntlPl~'W 11.Ji1?1rftl11-if 3-10 ppm LL6J!tl1~1-nLit1..:iV11ti11X 3-5 nfl-J lii'fltl1Vl11 

1 nLftnfl-J t11ti'fln~L1?11?111it1r1~1.J ~~fll-J11.Jt11V11112-i11"'!:;Lu1.Jt11V11nl1i,i~1Ll"'ltU vi1-'fltn'Vl11fl"1 Y'IU11tJ1:;mru 

20-30 LU'fl f L 8n'W"1'llti..:im~ ~fll-J 1 'W'fl1Vl11L vi1'11.J~~ 1?1'Jtl1"'!:; 1~frn ih 11.l ~'l'W~ L V1~'fl'll'fl..:imu1..:i ~'l'Wntn"'I ft:;ft1 utl1 

LLft:;nl-Ji;i''lnufl111ii1..:i 1 j'~l-JJ..:i1?1:;n'f)'I.J~'W11.Jtl1u1'L'lru~ilmnit1..:iuft1 ~..:J'fl1"'1il~ftlii'flL~'flLLUrlviLTti~il'fltji?l1l-J 

finl-J'!!1~1 'Wu1-L 'lruiK..:i rn-i1'l ~..:itn"'lvi11 iX L~tl L Vl'i-i1d~'flt11 LL ft:; 1~il m 1~ m:t1 ~ft'll'fl..:J LLfl..:i~il lii'fl m1flft1t1 i;i'l'lltNm 
' 

LLft:;"'11 n n11~n1:t1Y'IU'l1 i..:i'iJ tl.lVIJJfaLft:; LLfl-1 ~'l1'1 iJ ~ft lii'fl n11flft1 ti i;i'l'll'fl -1 tl1 'fl'fl non Li?l 1?1 :i'1'ntl Pl~'W . ooeh mtg] 

'l!'Wl?l~l?l') ft:;ft1u1m11 ~~l-J1'Wtn'Vl11 
,., 

8-20 g/1 ,000 ~l?]j' so-1 oo g/1,000 nLftnfl-JmV111 11..:i 

1lft1 20-60 g/1,000 ~i?l'.i' 120-200 g/1,000 nLftnfl-J'fl1Vl1'.i' 

fl l.J/1/J'1 tl'-11nL/1//1/J'16D t1 Fl~ U 

m11.Jntjl-JLl?li?l11'nt1Pl~'W ~1?1nfi'1..:i1uL~'flL~'fl~l?l')tl1Y1:;Lft L'll'WY'l'ln~..:i um Lri'flrl'WL11fotJ1:;Y111.JLih11l 

m"'lvi111XLfi1?1~ftm:;Y1u1~ ~'flvi111X1:;uuY11..:iL~'Wmm1lji,itJn~ 'fl1"'lilmn11vf'fl..:ii'l..:i LU'Wvh:tlii'flm:;i,in ~'W i;iu Li?l .., 

4. ~1~iii;i1-LL~fULi;J3J (p-Lactam) 

penicillins, cephalosporins LLft:; 

cephamycins ~..:i~LTt1n'l1J..:ifl1l-J'l!'Wl?ldLu1.Jmrn'fl'W~LUL'fl~n1'Wntjl-J P.,-Lactam Lti'fl..:i"'l1nlTuil P.,-Lactam ring 

LU'Wti..:ifftJ1:;n'flutitj,lhu (m'V'I~ 1 ) ~..:iLU'WLPlNfl¥1..:i~rim.iii1..:ieifuii'flu ~1rn'fl'W~LULtl~n1'Wntjl-J P.,-Lactam 

LU'W~11~rTrnT..:im1~¥1..:iLllll~ti,i1nmLri'W ( peptidoglycan ) ~mfo'!!ft~LLUPlviLTtl LU1Vll-J1tl'lltl..:J~1rn'fl'W~LULtl~n 

rn'i-i1ntltj~llljmmm1LPlt'flutht1ntjl-JLUU1Yl"1 ( transpeptidation ) ~L~mii'fl..:inu-E''I.Ji?l'flt.!n1'.i'L;'fll-Jliitl ( cross--

link ) 11'1.J 1'W'llU'l'Wn11~11'1 Lllll&iti,i 1nft LLPlt.! L ti'1l..:i"'l1nllDmmnd'.lullljmm~ ri'fl1.Jii1..:i L 'il'V'l1::12-i LVl~'fl'W1 u~..:iil,nl?]~'\,,! 

(unique) iK..:il!'W~11LL'fl'W&i1uttl&in11.Jntjl-J P.,-Lactam ~..:JLU'W~11~ilf'l'l1l-J~1LY'l1:; ( specificity ) ~~..:imn LLft:; 

ritl'Wih..:iil Pl'l 1l-J LUt.!Yh:t~1 

~11LL'flt.!&i1ut'f.l&in1'Wntjl-J P.,-Lactam ~Qnfi'UY'IULUt.!fl1'.i''l!'Wl?lLLm~'fl penicillin ~..:ifl1mrnrTuJ..:i 

LLU rivi (fo Lmrnmn tl{im-mfi'fl'Wii1..:i91n v1tltj~ LLU rivi (ru Lmrnm n Lll'El..:i"'l1n LLU rivi (fo Lmrnftu1iima-i1rnu'Ell-J1~ 
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~11 [l,-Lactam C-i1m-ih'fl'flnL'l!~fill11 •nrn.J~'ll'fl-:Jn11~'1.Jrl')1~~EJ~mnt'W v'h11Xi'.Jn11P11.J'V'lU~11 penicillins 'llil"1 

11.u.i 1 LL~::ilm-:i'!lill?l~'V'luhu.id~1m1nirutl'-:iLLUr1vif;tmLmimu1~~'lEJ ~1nL'fl'Wiii1u'£'fliiinntj~ [l,-Lactam LU'l..!ntj~ 

~,!u,j1iJm1~~1AryJ-:i1u~1'W1.h::1iif'!1~[;]f'llt1-:i~11LLt11.Jiii1u'£t1ilinLL~:::vrnmrn'V'lY1U 

,H 
R ~H3 

0 \ H_ • ...--1 r-·· .. H I" CH2 \ ~--h·-.. coo· ZNa+,K+ 

Acyl residue I [l,-Lactam- Thiazolidine 

ring ring 

\ 6-aminopenicillanic acid 

m1'Wntj~ [l,-Lactam 

rnnLIP1EJL'u'V'l1::: ~1t1uur1vi~mLm~~U'V'l'ln Haemophilus, Pasteure/la, LL~::; Actino-bacillus ll1-:J'l!il"1 LLr;JLJ..ii'.i 

C.J~r;Jfl Enterobacteriaceae ~1'fl Pseudomonas hriili"1L:a''fl1'Wi[;l'J~LL'W:::'W1 L'll'W Ldr!L~1'W~'elm~u Lrnili"1L;'fl~ 

Ln "1'°11n LLUrlvi ~EJ LLnrnrnn Ld'rl ili"1 L;fl~Ln "11 'W1:::UUY11-:J L~'W~1EJ 1 '°I d':::UUY11-:J L~'W'fl1md' LL~::;1::;UUY11-:J L~'W 

il~~11::; hri1[;]im~u1'WLrl hr11vfo1~vi-:i1'W~~ hrivi'fl-:JL~'W1'W~n 'l:ri hr1U1C11Y1:::irn LU'W~'W . 

t11n11r1~'W1~ 'fl1L9EJ'W 'Vl'fl-:JLifo ~1'fl1a.i'flmnmm11~ih-:iL~n~'flEJ 1[;]L~EJ 1a.iili'W[;]J1EJi;it1iwfmh-:i~1.JLLN LL~ 

'll'W1"1EJ1'-l:::~,:in,j1~LL'W:::'W1Llli'n ~~'fl-:Jd'::;f-:infi'fli'W"111EJ"'l1nLn~m11t1'i<l'l'I.JC.J~~L'I.J!,l'"JEJ1 L'll'I.J potassium mn 

Ln'Whfo1r.iil C.J~ r;Jfln1J''V11-:J1'W'll'il-:Ji'l 1'-l procaine iJ C.J~r;J'i!J:::uu1.h:::~1Y1 ( 'i<l'l'Wmnr,:::il C.J~ Lnfl 1-ifl'W~1) 

5. LL3-IFILFl'ib'Ml (Macrolides) 

'i:r11-:i~11-:J'll'il-:JEJ1Llmtj~l11.h:::nt1rnlbEJ macrocyclic lactone ring ~-:JL~'fl~r;JflflU amino sugar L"1EJtl1 
,r I ,r I S., 

LU'W 14-, 15-, 16-membered ring r.i:::t1'iln~Ylfi~Y1vi~"1 EJ1'il'fln~Vlfi9UllU 70S ribosome vi 50S subunit tTutT-:i 

n11i-:i Lrin::~11.hvi'W'll'il-:J uurivi ~EJ m 1 'Wntj~i1'fl'il n ~Vlt°~ !?!'fl LLU rivi Cfo um~rnn i-:i'llil"1~1 'D'il~::: hJ1 'D'flfln:ii L '°l'WLL~::: 

~~1AC\J At1ilm1~~1mrn1'Wm1$J1Lf'fl Mycoplasma 
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Erythromycin LU'Wm l?l'J LL'i'n lwntjiJ'd LLi;im c;invi1ft1t1L"1t.Jn'1"11~~1tl ~..:ii'.Jm'1i"1 utlft..:i Lf'l'1..:i~h:i'll'El..:i 

mL~'ElL'ITT~m~iJf'l'J1l.Jf'l-.lVl'WL'Wm(;lt'W ~'J'W Erythromycin ilt1l.Jvi11'Wttlm~'El~L'm.J1:::~l.JVITt1i1mm'l~t1'Lim 

Ji" 1.!icv- .,JJ[.c:,1 ..,J O I I 

n1'1"1'flm L'Wnf)l.J'Wl.Jmn i;ir.nnm'1VlL 'll'flJ.Jmm.lftti'WLLUft-.11111 LLVl'W-.l'LI'W ribosome vi1-if 4'unum vi11«1.aJ 

'll'fl'U9'Ull'Um mh..:ihnml.J'V'l'U11iJn1'j'~~1-.lL'fl'W1-nlfmvi1ft1m1Vlt'm1~~'Jtl m1'Wn~l.Jn1~LLri. erythromycin, 

spiramycin, tilmicosin, josamycin, kitasamycin, clarithromycin, roxithromycin, LL~::: azithromycin 

6. 'rl~iltu1n~tflL'Jl(;I (Aminoglycosides) 

mnin'1.'flif !JJvt1 

L~'fl-.l91n 1l-iLf'lUiJ'11tl-.l1'W11i'.!mrn'W:::'W1 Lmif f'lft'fl LL'j'l.J L ~ilf'l'ElftTn'li1 L'j'f'l LL~:::~ LLVl'WLnM'11'1m1~ LL9-.l':i11l-iLf'ltl 1 if m 

'llili;it C-Jft'll'El-.ln1'j'~nM1Vl1~1LVl(;J 'Vi'U1191nmnfiui;i'J'E}t11-.ltl1~'ll1tl1'Wvi't1..:iv1~1i;i91'W'J'W 24 (;l'J'flt11-.l U'11nn11 

i'.Jmf'l~'ElLL'j'l.JL~ilf'l'ElftC-J~l.J'flzjL'W(;l'J'flt11-.lm~..:in..:i 15 (;l'J'flt11..:J 

91m1m11..1'll'El..:JL~mw LLft:::n1..111~ (2539) 11..1m'1111n9~i;iml.J~1'1tllj;'J'W:::i;inff1..:i11..1mniu..:i~..:i11ft1Ci11 

LL'LI'Ui100-Jl.!1 91n~1fl.JLim~..:i 'llt1..:i4'..:iwri;i~~ftLL~:::4'..:ivi1i;iv1f..:i ti;iun1'1~'El'LIC11l.J-iim;Jftn1'11if mtllj;'J1..1:::1'Wmnim 

n..:ir.i1mnMvl'1mc'.iLimn..:i 'll'El-.l9..:JVl'1"1~'11~911..!'Jl.! 53 ~1fa 9..:JVl'1"1'11T-.l91'W'Jl.! 29 ~1fo LLft:::1~Ln'LJ(;l'J'flt11..:Jf1-.l 
'I 'II 'I 'U 'I 

., 
Microbioassay Ll.!'ll'J..:JLt1'El 'Wl.Jn'11f'll.J 2535 n..:iLt1'El'Wfll.!tl1Ul.! 2535 'V'l'U11LnMvl'j'n'Jc'.iL~tl-.l11..:J'll'El..:J9..:JVl'1"1~"1flJJTn'j' ' 
1ifmtllj;'J1..1:::1'Wn1'1Liu..:i~..:i411..1'J'W 35 '11U LL~:::4'..:iw3'i;iv1f..:i 18 '11U Vl1-'ElA"1LU'W 66,04% LLft::: 62.07 % 

'111l.J ~1 ~'LI LLft:::'Vi'U11tl 1'fl'El n:a Lvl (;] 'j'18]tl f'l~l.!L U'Wm~il tl l.J 1 if n1..1m n~ (;l 'El ci1..:i 1 'j'n (;] 1 l.J911..!'Jl.!tll'J'El ci1..:i~ "''j''J"l'V'l'Utl1 

ulj:a'J1..1:::v1nff1..:iri'Ell.!-ii1..:iiJ'ElUA'fl vl'J'Elt11..:J"l1n4'..:iVl'1(;1~~~ 5 (;l'J'flt11..:J A"1LU1..! 6.94% LL~::: 8.10% 

Liti..:i~..:ir.i:::1ifmtllj:a'J'W:::nu1..:i'Jll.!1(;1L~n (m~mntmw'Eltin'l1 3 L~'fl'W) LUl.!~'Jl.!LVlaj 

... .., ., 
Ln~'Jn1Jn.:!'ll1'J • 

n..:i'll1'liJzjt11Vlm"'11~111f':i1 Litopenaeus vannamai i'.!~1vl'l'll1'JL~ 'll1iJ~'ll1'l Vl1..:J~LL"1..:J 'i:i;im1um::: 
' 

A • I ""'.;;I t, "" "" • I ., a ., "' J" .':! "" ., "" .':! ,., ' .':! 'LJ'j'L'Jtl..luft1tlVl1-.ll.JriLL"1..:JL'lll.J mr.i:::l.JLLl.!'lvlNuftltl~l.Jft..:JL~n'W'ElU Ll.J'fl Lvl'lll.!nl.!n'J(;l11..!'Ul.!l.J 8 ril.! LLft:::(;111..!ft1 2 nl.! 

f'l'J1l.Jtl1'J'll'fl..:Jn1-mr:in':i1~n v11mmn ~i..:i Lnvl L'M'WL~'W'D(;l~~ (;lfl'fl~11~'ll'fl..:Jf1..:J'llili;inr.i:: ti;i LU'W 1~-n (;l LL~:;i;ir;i Li1ur.i:; ' ' 
1virun':i1~'Jc'.i 

f'lA 1931 zj'El~ F.A.O. furn..:iLU'W 171M1'1l..:Jn~M A'fl ~..:i Whiteleg shrimp zj'flll1M1c.lfw'l~fl'El Crevette pattes 
I I t I I 

di .. I di .,J. .:!I CV .::!l i,, .c:,l.c:,I IV di I""" 

blanches 'll'El1111-t1~Lul.!f'l'fl Camaron patiblance ·c;'JU'll'fl~1l-l'l.JLLfl:::'ll'fl'Vl1-:Jn1'1f'l1l.JlrnnnuV1fl1tl'll'flvl1l.JLLmHVl 
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yj1J if1'elm:1Jim1ru::L~'Wm,m1t1myj~tJ11nD1~Lih.id'.l'WmM1i;h:i 11~mi ilflmM1'elL:iJ1n'W West coast white 

shrimp v11'el Whiteleg shrimp ;'el.1l1M1L:l-lnenn'W (fon'i1 Camaron blanco fl~1tl 1171J;'el1tmL'Wll1M1e.lf-:iLf'!~ 

;'el~tJnLLi;JnlJh-:Jn'WbUL'WLL(;J~:;tl1:;LY1f'! LL(;Jil"l"'j'LI'Wn1J't:J~i;J1-:ir.i1nvT'lfonr.i::i1'elzj 6 ~1tl~'W{v1in 1 ~'el ~-:Jf!~1~1 

(Penaeus monodon) 65% ll-:J'll1'l~LYIYiLtJtJ~ LL'l'W'W1b:IJ 14% 17-:JLL'llU'ltJ Penaeus indicus 1% n-:itl1m~ . ' ' 
'el'el~Li;JJ'Lfttl Metapenaeis endeavovre 2% ~Lv1~'elLU'W'IJ'el-:J~1tJ~'W{ Penaeus ~'W 7 (7%) L'll'W~-:J'll1'lr-i'W 

Penaeus chinensis v11'el Penaeus orientalis n11~n1:r1Y11-:i'll1~~'Wl¥)Ylm i1n11{i;i'el\¾n1:l-l1fi1'W'll'el-:J~-:J~1tl~'W( 

e~-:ie ~'el 'elzjL'Wtnu.n{mii;if (Kingdom Animalia) 1rliiJ Arthropoda fl'i-l1~ Crustacean 'll1Jfl'i-l1~ 

Malacostraca 'JlULtltifti'elfLi;i'elf Eucarid Ecarida 'el'elfLi;i'elf Decapoda 'llU'El'elTLi;\'elT Ntantia LL~::{"1'ElzjL'WLLrl 

iJft Penaeidae r.i,r~ Penaeus litopenaeus, 1931 LL~::'llil"1 (species) vannamai 

1-:i'll1'l~Li;J~LtJtJ~ LL'l'W'W1L:l-l i18 tl~'el..:ii'l ihi'l~'ll1'l v1iiT1m1m1) mnri~'1l'W~J"l"1L?'l ih'W1X'li1 

1 tl~'el-:i i1n1 'elUL'W1::~um'ltl1::mru 0.8 Lvi1'll'El-:Jfl'l1:l-ltl1'lLUft'1ln 1X'li'Wn1~-:i tlmtin1LLflU ~'l'W'll'1l-:Jn1i1 

in1:rru::LU'W~1l-!Lv1~t1:1J i1~LLi;}-:J'1l:1Jtl1i;i1'/'l n1~1'W1J'Wi1 8 Yl''W n1~1'W~1-:ii1 2 Yl''W 1'1l-:JU'Wn1iJ'1l-:JL~'W1~-ni;i 

LUft'1ln1X'l~'ll1'l'1liJ'll:1Jyjt1-:JLLi;i-:i 'll1L~'Wi1~'ll1'l LU'Win1:rru::~'IJ1'i1titl1 5 ri i1~'ll1'lih-:i1'Wi1~LLi;i-:i ~'l'Wm-:ii1 1 tl~'el-:i 

~-:JfJ'i'l1~1 Li;}tlfl'l1:1Jtl1'l"l1nn11X'l t1-:JU'i'l1tin1m-:i j'.Jf1')1:IJtJ1')[1,:J 230 i1'1-l~L:1Ji;)J (9 ~'l) fl'l1:1Jtl1'l"l1n Lfl'Wi'ln-:J 

U'i-l1tin11X'l 65 i1'1-lfoiJl?IJ' fl'l1l-Jt11'lr.i1n Lfl'W1X'ln-:itl'i-l1tin1m-:i 165 i1'1-l~Ll-Jl?l1 L~'WJ''1l1J'l-:J1X'l 94 i1'1-l~ L:1J1?11 L~'W 

1'1l1J'l-:Ji'l 98 i1'1-l~L:IJl?IJ Lm'Wv11-:Jtl1'l 35 n~~L:IJl?IJ' i;i1ih-:in'W 20 i1'1-lfiL:IJl?IJ tl1m!ni'lL'u~tJ 20 nfo mn'WL~ 

'VJm::~Ufl'l1iJ~n'll'el..:itl1 'll'1lu'i1ti~'1l..:itl1ui-:i 'i-l'Elnm1rnhvin 7itli;i1'\f hlv1iJni'l 'll'1lutl1m:;~1-:i~i1r1'l1:1J 

m:;~1..:in:1J 20 i1'1-lfinfiJ/fii;i1 i1ri1'eiM1L'i-l'WL'W'll'l..:J 80-150 i1'1-lfinf:1J/~i;i1 i1iliti~1'li;l'1lmntl~ti'WLLU'i-l-:J'll'El-:J 

~m'l::'IJ'el-:iJ1 L 'WU'el Lyj1::Liti-:i ~'Wl?ln 1 r.i~1ti LU'W~-:i~ Liti-:i 1~-0'-:i L'W1::uun1w'll1~ LL~::1::uu ~-:iv1'W1 m.l'W L"1ti;'.l1:;~uJ1 

tl1::mru 1.0-1.5 Ll-!1?11 

L~mnuthnn~'W-ll'll'l'l 

tl~1n:;yj-:J'IJ1'li1;'1l1Yltl1f'!1~1?1f'i1 Lates calca/ifer u~:;;:lil'1l~1a1'(1J'i1 Giant perch v11'el sea bass LU'W 

tl~1~m~m1zj1~-0"-:iJ1~"1 J1m1'1lti LL~::tl1Lii.i:1J n:1J-0'-:ith'll1m~'W tlmn::m'll1'lLU'Wtl~1m::~mL;-:i~i1in1:rru:; 

ihi'l rifl'W-if 1-:im'l LLU'W-if 1-:i LillmJ'eltJ 'll1 nn 1m~1-:i~'W'El'flnmnn'i1'lnm11nm'WL-illnii'1lt1 LLi:.itJiJi;i L v1~tini1'll'W1"11m1) 

Lnilli;\'IJ'el-:JU~1n:;yj,:J'lJ1'li1'll'W1"1(;11,:J 7n'W Ln~i;i~U5'L'lUJ~1i'li1'll'W1"11v1n.j ~1i'l~1'Wv1i..:ii1~LYl1Ll'W v11'1l~L~mtl'W 

LYl1 u1L'lruvf'1l..:iii~Ll'WtJ'WLv1ft'1l-:J ~1'Wih..:iii~Ll'W fl1um-:i ri1u'1ln LL~::r11'uv1i-:iii~LY11~1 L"1tin11iJ'll1~dj'WtJ~1~ 

ii'WL~'el L'll'W ~n~-:i ~ntJ'i-l1 LL~::ii;ifJ1~'W 7 tlmn:;yj..:J'IJ1'lLU'WtJ~1~Lirn~1ti Ll?IL?'l LL'i-l::ii1~'ll1"1~ ur.iiu'Wilm..1 

Limin'Wi'T'l LU [111:IJU5'L 'l ru{-:iv11 "1'1118 ~..:J'IJ'El-:J'el1'l bYltJ LL~::'1118 ~-:JYl::L~'el'Wi;}1lT'W L 'WL'll [,1Jl1fl i;i:;')'W'el'eln'Wtll-J Liti-:i ll'W:IJ1n 

'el. m-:itl:;n..:i {-:iw5'i;itu::L~..:JLYIJ'1 r.i. 'll~u1 4'..:iw5'"11::ti'1l..:i LL~::{..:iv1tS'i;i{tJY1u1' L"1tii1mnyj1::~'Wifo..:i1tJ1fotl'W 'I , , 'll 



LLft::tl ~·trn\'jnUft1ft'1L 'Wt.lfl~'W d'.lutlft1~in1utl1~::m"1 uft::t-nn Lm~r,irnrnzju1L r;irutl1n m.Jtl1 nr.i::iit1:1-J Liu._i L'W 

m::'ll'1 ~'l'WL'\-lajLU'WUft1~iim-1u1uwi1utl'j'::L'VH'I ilm'j'~'1fl'iln'W'rltl 

,,. .,a .., . I ... 9 "I d' .., ,,. 
i'!tl1'Un1'inlLn!l'J01Ji'l1'i1J!)'111'U::: L 'UL 'U'eli'IIPl'J 

L'W'il~r,i,rumm'il:1-JLmiit11t-,'fo~1m1i:lCJ~:1-Jft'1L'Wm'Vl1'j'lr,i11JJilii'ilu'1AUmnirn L"1t1L'il'V'l1::'ilrh-:i~._im'j' 

CJ~:1-J t.11~1-if n'WL'U'WL 'lft1'W1'W LL~'l LLt,1L 'WU'-l11.J'Wtl1'\,l 1'il ~1 W9 i:l~H CJ~ :1-J ft'11 'W'il 1'Vl1 'j'~ (?]') ~l'il'1 lJ'j'1tl'17'Wn 1 'j'~ mn 

L~tl'l!lUn7'j'iflnfl1'1'1lfl-:1~1'j' L'WL ~'il L~'fl 'lfi'l Lfl'j'7:;i.f uft:;'j':;t1:;'\,l£J"1tl1~ L '\,l:l-!1::~:1-J hi L "li'Wirur.i::i:lucym L~mnu~7'j' 

iflnfl1'1 ~._ir.i:;vh1~iJCJftm'::VIUt,l'iJ~'11Jl1'V'l'tl'W1l4tl'llfl'1U'j':;"ln"ll'Wifl1:I-J:I-J1L~ (Kingma, 1967) LLft::L'\JU'j'::LVlf'li?l1'1 7i'l 

Lftn n1m~iit11tlDihu::1'Wfl7'Vl1'j'lr,ir;i1"1t1i1~'il'1i'.ltui._ir.i1ni[,]1°LL'V'lV1UlJn{]Lnru'Yl~La.iL'\-IS'.iflunu LLt,1~1'\-lfutl'j'::LY1f'l 

LVltlLL~'l L"1t1Ltum::mmL'V'l1::Liu._i~._i L'LI'W~'1~A'lUfJ:1-!A'fl'W'll7'1t11n1u~'il'1'11fl'1n7'j'L-ifmtlDilr;i'W:: LLft::tT._ihJi:lm'j' 

[,]'j'')',~'f)UflU1'1'-l1'19'1L'W~'el'1'1lfl'1~7ruDihu::[,]nfl7'1'-l7nvJ1foL'V'l1::Lim 
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Aru::~L~m,ncyr.i1n WHO(World Health Organization) 1~~ttlm'j'H~1'j'tlDil'l'W::CJ~:1-JL'Wfl1'V11'j'l1wf 

L"1tl 1~ n7'\-l'WW.h t'hi:l n7'j' 1 -if ~1 'j'tlljilr;iu::CJ :1-J 1 'W'il1'Vl1 'j'L 'el L U'W~1'j'Lr'1 n7 'j'L,, 1(1J LLft::n7 ntl ~tl'W'tl1'Vl1'JL'U'WL ~'ti LL~') 1 

1-ii'l~a.iLn'W 20 ppm (WHO, 1963) LL(;Jtl1lJn7'j'1-if~7'j'tJDil'l'W::CJ~:1-Jft'1L'W'il1'Vl1'j'L'\.Jlli:1-J1ru~:1-J7nn'l7 20 ppm LLft:: 

r.i"1tl'j':;~'1A1ii1"liL~mi._imnr.i1ruL~utr,i LLt,1L~'tlU'tl'1fl'W'\-l.foL~!lfm~1hri riru::mrnm'j' WHO 1~m'j'fU'J'rl'1'l7 ti'1 ' 

1~~1'j'UDil'l'W::Ln'W 100 ppm L'W'fl1'\,l1'j'i[,]'J ~'el'1i11ui-:imr.i1nlr,i1°LL'V'lYlULLft::r.i:;~'il-:iil'j':;t1:;'\,l£J"1tl1fl'il'W~'1LUtJ'1LN 

~1 L~'el 1~mmru~1'j'iflnfl7'1'\-l:I-J"1 LU t-l1'rl L '\,l~'fl't!U'W'tlt.1n'l1mmru~Y11'1'j'1"lln7'j'n7t-l'W"1n7 'j'U'WLrl'rl'W'Jl'tl-:1~1'j'[,] n fl1'1 
" 

L'WCJ~Cfl.llCW'Yl'-l7nlr,i1" ~1mrn~-:il!Jft LLft::ri'rl 1 Ln (,)'IJ (1J'Vl1~'11J71'V'l'fl'W1l4tl (,l't) ~u1-tnri L"1tliflN L"1tl L 'u'V'l7::flri1'1ti'1n7'j' 

CJ~:1-J~1'j'tlDil'l'W::~ii'rlt1n'l1'j':;c;i'um'j'fmn hri mr.iil CJftm::'Vluv'h 1~ LLU rivi Cfo Ln "1n7'j'~!lm LLft::iln1nht1V1'rl "1£J'Wvi 

~flmiru (R-factor)i?lfl 1tl1~ (Aroson, 1975;Mercer, 1975) ~'1'il1'-lfl't!L~Lfl"1U'l!'Vl1n7'j'fmnhrilr,i{r,i1:1-J:1-J7~'ltl 

(Smith, 197 4a) LLft::tJ'1~'1CJftm::VIUt,Jfl Lri'rl'1LUU-:!1~'WVl5'U~ri'rl 1~Lfl"1 hri L'W'j'::UUV17'1L~'W'il1'Vl1'j''JJ'tl'1A'WLfl"1n7'j'~'tltl1 

iu1~ (Smith, 197 4b) c;i-:ii!um'j''J9tl~'-l:;~1mrn"li'lt.1ft"1'j''J:1-JvT-:i"lir;imLnUcy'Vl1L°~'rl'1~1'j'UDil'l'W::(?]nfl7'1 L~'elzjL'W'j':;~u 

(?]:;'l'Wfl'tln~~1mrnLL'll'1'n'WL~'Wiflft7"1~'1'rlfln 

'rlrl1-:ihn (?]71-Jllimru'llfl'1~1rumrl'fl'W'Vl1n'flrl1 umm'j'~:I-J'W'l"l'Ul1l'il-:iu1tn ri ri ru:;m'j':1-J n7'j' F AO LLft:: 
" ' 

WHO n1~n7t-l'W"1llimru~vin 7tl'j'::LY1f'lt1fl:1-Jfu nri11~fl~fl-:i1a.iilt:Jftm::'Vlui?lfl~'11J71'V'l'il'W7l4tl'llfl'1U'j'::"ll7"ll'W 11-iil 

l!Jft'll1-:i L~t.1'1 ~mr.ir.i::Ln"1iu1~(;j'i) A'WLLft::lr,i,f LL~:; 11-i LU'W~1'j'fl'il:1-J::L1'1 mmruc;i'._inri7'Jtl'tl:1-J 1~i:l'elzj1 'Wn~1mC'el ~u 

L(?] elr;it-,,r._i L'lll4'W LL~::tl7'W:1-Jl~ L"1tl~mmru~'V'lUL'Wtl1'W:I-J~'el'1~7n'l7lli:1-J1CWL'Wn~7:1-JLC!l 10 L'Vl1 LLft:: 

CJ~n'j':;Y1ur.i1n~1'j'(?]nfl1'1i'Wflrlnu"llil"1'11'rl'1~7'j' m:1-J1ru ~'1L~mLtifl-:inrn::t1::m..1"1t11ri'iluu1l(?]1"mu1'tnri 
" ' 

CJ ft n 'j':;VIU~'l'W 1 t-l aj~ l1' n'V'lU'l7 LU'WCJft L"1 t1 [,] 'j''1 i;l'il ~'11Jl1'V'l'il'W1l4tl'll'rNtl 'j':;"ll 1"ll'W 1~ LLri 

1. Carcinogenic effect ~1'j'i!'WlJCJftt,Jfl:1-J'¾'l"l'tJ L"1i.lLU'W~1'j'flfll-J::Ll-:i L"li'W,l'tl'fil-l'WL'tl~b[,]'j'L'-l'Wi-:iLAn::if 

2. Teratogenic effect iJCJ~t,1'iliW-J'W1n7'j'~el"1tln~1t.!L~nV11'j'n L"lit.! m Talidomide 
q I Q..' tr' .::ii ,:!ii I <V 

3. Mutagenic effect l-JCJ~[,]fln7'Jnft7t.J'V'l'W~'llfl'1tlt.!t-lrnt-lt.!'ltl'Vit.!~mrn 

4. Drug allergy vi;'tl hypersensitivityi'.Jff,n'l'i'LLYfrn 'Vl1'tlL'1L'W(,l'tl1J~'W'tl'11rl'tl~7,iri7..:i 7 i'.lmmrnvttin ~78 



5. Drug resistance iimmJ~1'WV11'Wlii'flC]Vlilm vi11~mJfoM1~~'fl..:i1-ifm1.qylh'W::::1iJ1r.1i'C-J~ 

i(~'flUI'fl..:l'\,rn..111.llj;'J'W::::1,,nJ 7infnM1mmJ 
' ... 

n1JrhV1'WtnJ::::v1u Tolerance level 'll'fl..:IEJ1LLrl::::~1JLAil iJnf'i1'1..:iti..:imV111Vl~ULL'llLLii-:i )"Jl-J'Vl..:l'fl1V11J~1'W 

mnJi..:i Vl1'fl'Vl1L~~mL~'J r.nm1t1..:i1t.1'll'fl..:I Mercer(1975) 'Y'lU"l1 L'WiJ1LL'fl'Wj;i1u'L'flj;intja.J 

Tetracycline(Chlortetracycline, Oxytetracycline) ~iimJU'WL11j'fl'W'fltj 5-1 0 ppm V1i..:ir.nntl1::::n'flU'fl1V11Jr.1i''JiJ 

"1':11l-J1'flt.!LL~'J 'Y'lU"l1U..:ii'.i Tetracycline (;lnfi'1..:i'fltj'W'fliJnrJ1 1.0 ppm ~'JU Streptomycin 1iJiin11Ltl~t1'WLLUrl..:iLd'fl 

U1'fl1Vl11Ltltlt..:i'ltniJ~1'WA'J1l-J1'fl'W~ 100°C LU'WL'Jrl1 2 i'JLl-J..:I Chloramphenicol Lilt.im~Vl'WA'J1l-J1'flt.l 

L'll'WL~iJ'JflU Streptomycin V1i..:i-,1n~1'WA':11l-J1'fl'W~ 100° C 'W1t.l 30 'W1Vl tT..:i~1mrn(;ln"lV'jUL'WLi1'flL~'fl1r.1i'ti..:i 

80 % 'lltl..!::::L~mn'W fltl..!WJi1~~1 L'WJ::::~ULU'flnLLii..:i ri~1mrnvi11~~11tllj;'J'W::::u1..:i"ll'Wtnrltnrl..:i1r.1f L'll'W Penicillin 

LLliiriiT..:iA..:i~mV'j'fltlL'WLi1'flL~'fl ru 'fltl..!VIJliJLU'flnLLii..:ii1'W1r.1i''W1'Wti..:i 8-21 'l'W ~'J'W Oxytetracycline LLrl:::: 
V S V 
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Dihydrostreptomycin "1':11l-JLU'W9tni'.iC-JrlLYlmL~n'W'flmYhi1'W m Trichlorfor (Neguvon) ~V'jUL'WLi1'flL~'fl 10 ppm 

~1l-J1nltJnY11rl1iJr.1i''JiJA':11l-J1'fl'W"l1nn11Ut..:imV111'fltl1..:l'W'fliJ 1 i'JLl-J..:I LLrl::::Lm::::~1~n'Wm~ 120 mg/kg (;113-J 

J1V1'1Jni;i'J LLrl::::'l'J 100 mg/kg (;11l-JJ1V1,Jni;i'J 'fl1'-lii(;lnA1..:IL'WLi1'flti..:i 10 ppm t'11u1i(;l'),!'W~..:i$J1V1i..:i1~mhlLn'W 6 

i'J'la.J..:i 

(fonn'Wi'W 7rJ1 LAL~n'lf (codex) LtniJil~a.J1iinJ..:iV1l-Jt'1 134 tl1::::LM LAL~n'lf LU'W'fl..:lrln111::::Vl"l1-:Jlh::::LV1P1~1Mu 

n11~iJU~'W'W"l1n'fl..:lrln11'fl1Vl11LLrl::::LnM(;lnlil..:l~VIU1::::"ll1"ll1j;i (FAO) LLrl::::'fl..:lrln11'fl'W1l1'iJLrln (WHO, 1963) 1r.1i'n'fli..:i 
' 

t'WL ~'flvi1V1iJ1~ n1V1'Wtn m (;]J~1'W'll'fl..:imV1111 LU'W LLUU L~ m n'W LLrl:::: L U'W~tJ'fl a.Jfo'll'fl..:itl1::::L VJ Pl Iii 1-.:i 7 'Ltnu ii1' (;] ntlJ::::~..:i rf .. ' 

Aru::::nnmin11 (Codex Alimentarius Commission) 'V11Vl'W1~U1'V11mrl::::n1V1'Wtn'WLtJU1iJ LLrl::::LLU..:1..:11'WLU'W~1'll1 

lii1..:i 7 LtntJi'.i A ru::::mrn n111J"Jl1n11vi1V1iJ1~vlr.i11ru1nt1rl::::L~iJ i;i 1 mi'fl..:i L'il.m::::'ll'fl-:i~1'JJ1'11'W 7 

..:11'W'J9 t1d9..:i'IJu LU'W"l i;i ~l-J ln'W~r.i::::~ OO-J'W 1 A rum'Y'l'll'fl..:imm1V1:::: Lrl LLrl:::: C-J~ (;1.17 ru'!'lmV111V1::::Lrl'flt11..:i-,1'..:ir.r ..:i 
' ' 



~i'.if:l~L'l.l'!JU LUflfmf mi;i L'l.lL'll i;i4'-:i'Vl'Jvl'llft1.jl LLft:;4'-:i'Vl'J vi 1n~ L~m L ~'fltlr:;d1'1.lLLf.J'l.ln1rniu 'i:viunl-J'll'fl-:J(;l'J'flih-:i~i,:; 

Lrium~m11 

-,a, - ,-4 ., , .J' ..r. .. n 1 nl n Ufi ::'J ti In r:J'i f9 fl 1Jf91,ll{J"l1 'J'IJ::ln n f/1,J • 'lJ L 'IJ fi 61 ln'JYI:: Lfi 

1. Li;i1m.J Test tube, microtube, pipette tip mmJvitn ~1fi~'l.!Uft1t.JL* Pasteur pipette LLft:;tl1nJu 

-4 ' .l. 1" 'l.l-:J'lJ.J1L'll'el 'J 
.c::,I ti' t,, I,, ?: ..,,J..:S I Ji' t., .:,, - I Ji' tr - t., 

2. mni;immu'flii;J'J'l'l:;Lft m-:ivi'Jt1'!.l1nft'l.l'l'l'l.l-:J'lJ.J1L'll'flLLft'J 'll-:Ji;J'J'flt11-:JL'l.l'flii;J'J'l'l:;Lftmmru 2.5 nm uvi1'VI 

ft:;L~t.Jv11lhur1rnuvit11 i'lflvl~'Jt.J Citric acid-acetone buffer 1 0 ml L'llU1~'Jt.J vortex inr1i nT'fl-:J~'mm:;v11~ 

m'fl-:i 'Vl1nm'fl-:itnn1m1ii1um~u-:i~ 4000 T'flui,i'f1u1vi u1u 3 1..nvi Lriuihu1fl-ii1-:iuuH'l'lvii'l'flui'l1rtl{i,hu:;i;inPi'1-:i 

autoclave '!!1nii;i1'ri'fl'l.lli14'vi~-:i 
-=:ii .':I.Ji'-=>.~ Oo-,,::::,1 .¾ -.1 

3. Li;J'.l'f..ll-J'el1'Vl1Tlfttl-:JL'll'el 4 'll'l.lvl f'l'el AM 1, AM5, AMS LLft:; SO-T i'l1'VITULi;J'.l'f..ll-J',1'\.lL'll'el'l'lvli'!'elU'll'l.lv!i;J1-:J 1 
L~'el'l'lvli'l'elU ~1rtl{i=ihu:;i;inPi'1-:i 4 ntjl-J ~'el 13,-lactams/Macrolides, Tetracyclines, Aminoglycosides 

LLft:; Sulphonamides 

4. L1'11tJl-J test organisms 3 "11'W'1l ~fl Micrococcus luteus TISTR 884, Bacillus mycoides(cereus) 

TISTR 687 LLft:; Bacillus subtilis TISTR 008 'i:v1miu-:iL'l.l'el1'Vl1TL'Vlft'l 18-24 i'l Ll-J-:J 35 ° C 1m~m1m-ifl-J-if'l.l'll'el-:J 

L'llft~ 'Vl1'eli'IU'flftlr:;mru 105 -106 cell/ml LL~'l L'D~1fi~utlft1u1*~ti-:i~1L:fi'elLL~'l'lJUL;'el B. subtilis swob ft-:JU'l.l 
I 

'fl1'Vl1T SO-T LLft:; AM5 L;'fl M. luteus swob MU'l.l"'l1ULYn:;L;'elyj;:j'fl1'Vl1T AM5 L;'el B. mycoides swob ft-:JUU 

'fl1vl1T AMS 1m~41U'lU plate ~L~tl-:JV'l'elflU91'W'JU(;l'l'elU1-:J~~l'el-:JL'n (;l'J'elU1-:JLL(i]ft:;i;]'l'elU1-:J 1~vh 2-3 41 

~1V1fu B. mycoides, B. subtilis Li;J1t.Jl-J spore suspension 1m~f'l'l1l-JL'na.Jir'l.l'll'el-:J spore tlr:;mru 10
7 
x 10 81l'elU 

swob uu test medium 

n1jLlliEJu Spore suspension 'fl'iJ.3 Bacillus 

3.1 1-iftl1nJu sterile ~1-:JL:fi'elU'Wc'.i'lVllJ1 slant mLm:;Limli1'elLU'el1'Vl1T Antibiotic medium L'l.l'll'lvl 

LYn:;Liu-:i (Roux bottle) Ul-J~ 30 ° C 7 'JU 

3.2 ~1-:iL:fi'elLU'll'Jvl Roux bottle ~'lml1Ln~'el (normal saline) IXa.JL'l.l water bath~ 65 ° C 30 mvi .. " 3.3 Centrifuge LV'l'flLnU spore 

" " t,, t,, 0 ..:!i -
3.4 ft1-:J spore vl'lt.J'W1Lnft'fl 3 m-:i 

3.5 !Xa.J spore 65 °C 30 'W1vi;nf'lf-:iV1ti-:i LL~'lL~l-J tl1Ln~'el L~'elLW.~f'l'l1a.JLira.J-iiu spore tlr:;mru 

105 
- 10 6 spores ( plate count method) 

4. i;ini,fl'elUt11tllj,hu:;i;inPi'1-:i'i:viu11i Disk assay 
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'l1'1 sterile paper disk ~,u~1r~nvi•nn~'l'i.lih'1L~'i.l~'111V1:;L~tviu1ii capillary action ~'1U'W~'l~U1 

'lltN test plate~ swab ~'lt.l test organisms LL~'l tviui'.i disk ~'i!U citric acid-acetone buffer 'l1'1'1lil~hm~'i.lLU'W ' . 
negative control LL~:;ii antibiotic disc ~L'\.Un:;~).J( L'l!'W Ampicillin, Oxytetracyclin, Streptomycin, 

Kanamycin)LU'W positive control 'l1'1 disk ~'l'i.lil1-1~:; 2-3 plates ~~-1"'11m!u ~'1U).Ji;i'i.l~ 30 ° C 18 -fi''l L).J-1 

{i1u inhibition zone LL~:;LLU~~~ 'll'i.l-1 inhibition zone ~1'W'lrumfi1L'u~t:f u~:;L1Jfornvit.1U1.fi).J1CW"'l1n 

antibiotic disc ~LU'W positive control 

TULLUU 1 .li 
ntj>-Jmtlfl-lhu:; . Fl'l1>-J 'l'll'i.l"IL'i!'i.l bacteria VIVIMJU 

B. subtilis B. suubtilis M. luteus B. mycoides 

(SD-T) (AMS) (AMS) (AM8) 

1 + + ++ - Pcs, Mls 

2 - - + - Pcs, Mls 

3 ++ ++ - + AGs 

4 + + - - AGs 

s + + - ++ TCs 

6 - - - + TCs 

7 ++ - - - SAs 

~>-J1t.lL~'11: ++ = 'll'W1VlL~'W~1Pl'WtJn~1'1'll'i.l'1 inhibition zone LlmJni1 + ' . 
= hJY-lu iinhibition zone 

Pcs = ntj>-J ~-Lactam ; AGs = ntj>-J Aminoglycosides ; SAs = ntj>-J Sulphonamides 

TCs = ntj>-J Tetracyclines ; Mls =ntj>-J Macrolides 



""'CV 4. TI1'a'J'-I ti 

n1fj9tJ(;]~'l'f)Cr1J-:i'LflNn1nbU-:ILU'W 2 :r:;ti:; 

:r:;ti:;'Vl 1 'l1'l-:11::t1::n1rvh'l4't1 f;l-:JLLi;J 1 (;Jft1Al-J 2549 ci-:i 30 ll'Wtl1tl'W 2550 LCritl 

1~U1f;l'l'flth-:i1-:iLL"l!U'ltl 1-:in1l-JnT1l-J LLft:; 1-:i'll1'l Litopenaeus vannamai LLft:: 'LJft1nT::VN'll1'l j')l-JJ-:J'\,mc,i 166 

f;l'l'flth-:i LCr1t1f;l'l'Elth-:iJ-:i~l-Jc,il~l-J1"l1nv•hfl-.l1'WL'lli;Jt11LJ1'El'il1-:i~ft1 4'-:i~1'c,i"l!ftu1 LLft::"l1nt11LJ1'Elu1-:iu:;n-:i 4'-:iwrc,i 
' 

'il::Lil-:JL'Vl11 tl1l-.l1m'l"lm~1:nL'fl'W~1uL'fl~ni;inFi'1-:i 4 ntjl-.1 fl'El r..-lactams/Macrolides, Tetracyclines, 
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Aminoglycosides LLft:: Sulphonamides 'WU'Lift1n::vN1'WJ-:i 2 L'lli;J i'.J~111'Wntjl-J r..-lactams/Macrolides i;inFi'1-:i 

3 f;l'l'Elth-:i ~11 nril-J Sulphonamides i;infi'1-:i 6 f;l'l'flth-:i ~'l'Wll-:1 i'.J~111'Wnril-J r..-lactams/Macrolides i;inA'1-:i . . ' 
..,,. dj CV I di I 0., I -=,I I S, 

l-.11n'Vl~(fl A'El 22 m'Elm-:i :i''El-:Jft-:Jmfl'fln~l-.1 Sulphonamides 'WU 17 m'Elm-:i uft:::l-J ~11n~l-J Tetracyclines i;inr11-:i 

7 "1'lmh-:i Tetracyclines LLft::~-:in1l-JnT1l-J hJ-wu~1:ri;inFi'1-:i ~-:ii;i111-:i~ 3 LLft::m-w~ 1 

1:;t1:;~ 2 '!1'l-:J:i'::t.1::n11vi1'l9tl ~-:JLL[;I 1 (;]ft1Al-J 2550 ci-:i 31 i'.J'W1Al-J 2552 LCrii.lU1"1'l'ElU1-:J'LJft1 - . 
(;]j')',V]-:J~l-J(,j 183 "1'l'ElU1-:1 LU'W'LJft1UCri"l!ULn~Cri'll'Wl-JU-:J (20 i;J'l'ElU1-:1) ll-:JUCri"l!ULn~Cri'll'Wl-JU-:1(22 f;l'l'ElU1-:J) LU'W'LJft1 

' ' ' 

Aminoglycosides i;inFi'1-:JLU'W~'l'W1m).J ( 18 i'l'ElU1-:J) Uft1UCr1'1lULn~c,i,i'Wl-JU-:l'WU~11 Aminoglycosides l-.11n 

L'l1'Wll'W (14 i;]')'iH.h-:J) 'LJft1L1iJ'W 'WU Aminoglycosides i;inFi'1-:i 7 i;J'l'ElU1-:J 'LJft1LLl-JALA'elfLrn'WU Sulphonamides 

LLft:; Aminoglycosides 10 LLft:; 8 i;J'l'fltl1-:1(;]1l-Jii1~U 'Lift11'JJ 'Lift1Crl'Elft~ LLft::~'ElmLrnNri 11'WU~111'Wnril-J ' 
Aminoglycosides LLft:: Sulphonamides i;infi'1-:1L'l1'WL~mn'W Uft1V1Ul1l-J'WU Sulphonamides i;inf\'1-:i"l!~(flL~m ~'l'W 

' ' 
ll-:ILL'l1LL-ii-:JLLft::n-:ilXl-JLL~'l'WU r..-lactams/Macrolides U1-:I ((;1111-:J'Vl 4 LLft::Jl1'W'Vl 2) 
' ' 

Sample no SD-T AM5 AM5 AM8 Note 

8- subtilis B. subtilis M. luteus B. Cereus 

F1.1 - - - - F 1 /F2/F 5/F61rn11.l:m" 

F1.2 - - - - F3/F4/F7 /F8,il'3R~1 

F1.3 - - - - -

F2.1 - - - - -

F2.2 - - - - -

F2.3 - - - - -
F3.1 - - - - -

F3_2 - - - - -

F3.3 - - - - -



13 

Sample no SD-T AM5 AM5 AM8 Note 

8. subtilis 8. subtilis M. luteus 8. Cereus 

F4.1 - - - - -
F4.2 - - - - -
F4.3 - - - - -
F5.1 - - - - -

F5.2 - - - - -
F5.3 - - - - -
F6.1 - - - - -
F6.2 - - - - -
F6.3 - - - - -

F7.1 - - - - -
F7.2 - - - - -
F7.3 - - - - -
F8.1 - - - - -
F8.2 - - - - -
F8.3 - - - - -

F9.1 incomplete - - - Sulphonamides 
F9.2 incomplete - - - Sulphonamides 

F9.3 incomplete - - - Sulphonamides 

F10.1 - - - - -
F10.2 - - - - -
F10.3 - - - - -
F11.1 - - - - -
F11.2 - - - - -

F11.3 - - - - -

F12.1 incomplete - - - Sulphonamides 

F12.2 incomplete - - - Sulphonamides 

F12.3 incomplete - - - Sulphonamides 

F13, 1 - - - - -

F13,2 - - - - -
F14, 1 - - - - -

F14,2 - - - - -

F15.1 - - - - -

F15.2 - - - - -

F16.1 - - - - -

F16.2 - - - - -

F17.1 - - incomplete - 8-lactam/macrolides 
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Sample no SD-T AM5 AM5 AM8 Note 

B. subtilis B. subtilis M. luteus B. Cereus 

F17.2 - - incomplete - B-lactam/macrolides 

F18.1 - - incomplete - B-lactam/macrolides 

F19.1 - - - - -
F19.2 - - - - -
F20.1 - - - - -

F20.2 - - - - -

S1 - - - - S1-S10 fl'1'11Tltl1C\i 

S2 - - - - -
S3 - - - - -
S4 - - - - -

S5 - - - - -
S6 - - Of 0.71 0.35 0.9/ 0.9/ 0.9 Tetracyclines 
S7 - - - 1.0/ 0.8/ 0.9 Tetracyclines 

S8 - - - 0.6/ 0.6/ 0.6 Tetracyclines 

S9 - - - 0.6/ 0.61 0.6 Tetracyclines 

S10 - - -

S11 - - - S11-S20 fl'1'1111L~n 

S12 - - - -

S13 - - - -
0.6/ 0.7/ 

S14 - - 0.65 0.81 0.8/ 0.8 B-lactams 

S15 - - - - -
S16 - - - - -
S17 - - - - -
S18 - - - - -

S19 - - - - -
S20 - - - - -

S21 - - - - S21-S30 fl'1LL'ilii11'.1 

S22 - - - - 1J1'1tf:::M 

S23 - - - - -
S24 - - - - -
S25 - - - - -

S26 - - - - -

S27 - - - - -

S28 - - - 0.6/0/ 0.3 Tetracyclines 

S29 - - - 0.8/ 0.8/ 0.8 Tetracyclines 

S30 - - - 0.6/ 0.8/ 0.7 Tetracyclines 

S31 - - - - S31-S40 flv'll11 
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Sample no 
SD-T AM5 AM5 AM8 Note 
B. subtilis B. subtilis M. luteus B. Cereus 

S32 - - - - 11cm/ 8.27 g 

S33 - - - - lJ1 '111:: fhl 

S34 _ - - - - -
S35 - - - - -
S36 - - - - -

S37 - - - - -
S38 - - - - -
S39 - - - - -
S40 - - - - -
S41 - - - - S41-S50 11-1 n1lJ nnlJ 

S42 - - - - -

S43 - - - - -

S44 - - - - -
S45 - - - - -
S46 - - - - -
S47 - - - - -
S48 - - - - -
S49 - - - - -

S50 - - - - -
S51 - - - - S51-S70 f1'1'll111l-HU 

S52 - - - - 13cm/ 9.13g 

S53 - - - - -
S54 - - - - -
S55 - - - - -

1.5/ 1.6/ 
S56 1.55 - - - Sulphonamides 

1.1/0.8/ 
S57 0.95 - - - Sulphonamides 

1.1/ 1.1/ 
S58 1.1 - - - Sulphonamides 

1.8/ 2.0/ 
S59 1.9 - - - Sulphonamides 

1.8/ 1.8/ 
S60 1.8 - - - Sulphonamides 

S61 - - - - -
S62 - - - - -

S63 - - - - -

S64 - - - - -
S65 - - - - -

S66 - - - - -
S67 - - - - -



16 

Sample no 
SD-T AM5 AM5 AM8 Note 
B. subtilis B. subtilis M. luteus B. Cereus 

S68 - - - - -
S69 - - - - -
S70 - - - - -

S71 +incomplete - - - Sulphonamides 
S71-S80 ~-:im11n,nfr 

S72 - - - - fl\] 

S73 - - - - -
S74 - - - - -

S75 +incomplete - - - Sulphonamides 
S76 - - - - -
S77 - - - - -

S78 - - - - -
S79 - - - - -
S80 - - - - -
S81 - - - - S81-S90 fl\lLL'lilJ1[J 
S82 - - - - -
S83 - - - -
S84 - - - - -
S85 - - - - -

S86 +incomplete - - - Sulphonamides 

S87 +incomplete - - - Sulphonamides 
S88 - - - - -
S89 - - - - -

S90 +incomplete - - - Sulphonamides 
S91 - - - - -
S92 - - - - -
S93 - - - - -
S94 - - - - -
S95 - - - - -
S96 - - - - -
S97 - - - - -
S98 - - - - -
S101 - - 15mm - B-lactam/macrolides 
S102 - - 14.5 mm - B-lactam/macrolides 
S103 - - 13 .. 5 mm - B-lactam/macrolides 
S104 - - 15 mm - B-lactam/macrolides 
S105 - - 12.5 mm - B-lactam/macrolides 
S106 - - 14.5 mm - 8-lactam/macrolides 
S107 - - 11 mm - 8-lactam/macrolides 
S108 - - 13 mm - 8-lactam/macrolides 
S109 - - 10mm - B-lactam/macrolides 
S110 - - 14mm - 8-lactam/macrolides 
S111 - - 1 mm - B-lactam/macrolides 



S112 
S113 
S114 
S115 
S116 
S117 
S118 
S119 
S120 
S121 
S122 
S123 
S124 
S125 
S126 
S127 
S128 
S129 
S130 
S131 
S132 
S133 
S134 
S135 
S136 
S137 
S138 
S139 
S140 
S141 
S142 
S143 
S144 
S145 
S146 
S147 
S148 
S149 
S150 

- - -
- - 1 mm -
- - 3mm -
- - 1 mm -
- - - -
- - 1.5mm -
- - - -
- - 1 mm -
- - 1.25 mm -
- - - -
- - - -
- - 1.5mm -
- - - -
- - - -

0,25 cm - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -

- - - -
- - - -
- - - -
- - - -
- - - -

- - - -
- - - -
- - - -
- - - -
- - - -

'm.J1tlLv1!,J ST-D = 'fl1v11:i'LiEJ,IL{'El ST-D (Sensitivity disk agar N) 

AM5 = mmnimnf'El AM5 (Antibiotic medium 5) 
J' 

AM8= mmrnm-:iL'll'El AM8 (Antibiotic medium 8) 
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8-lactam/macrolides 
8-lactam/macrolides 
8-lactam/macrolides 

8-lactam/macrolides 

8-lactam/macrolides 
8-lactam/macrolides 
-
-
8-lactam/macrolides 
-
-
Sulphonamides 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
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ln1'i'1'1Vl 4 LL~"1--l~f'ln1Wl'i""l"'lVl1~1'i'LL'el'W~LUL'el~n"llil"1i;h..:i 7~i;m~1..:ilw (;l')'elti1..:imV11'i''Y1:::Lf'lLL'll'i'ru LLf'l:::'fl1V11'i' 

'Yl:::Lf'lLL'ilLLii--l 

Sample no SD-T AM5 AM5 AM8 Note 
M. 

8. subtilis 8. subtilis luteus 8. Cereus 
PFP Shrimp chip 
FF1 - + - - unidentified 
F.F2 - + - - unidentified 

FF3 - + - - unidentified 

FF4 - + - - unidentified 

FF5 - + - - unidentified 
FF6 + + - - Aminoqlycosides 
FF7 + + - - Aminoqlycosides 

FF8 + + - - Aminoqlycosides 

FF9 + + - - Aminoqlycosides 
FF10 + + - - Aminoqlycosides 

FF11 + + - - Aminoqlycosides 

FF12 + + - - Aminoqlycosides 

FF13 + + - - Aminoglycosides 

FF14 + + - - Aminoglycosides 

FF15 + + - - Aminoglycosides 

FF16 + + - - Aminoqlycosides 

FF17 + + - - Aminoglycosides 
FF18 + + - - Aminoqlycosides 

FF19 + + - - Aminoglycosides 

FF20 + + - - Aminoglycosides 

FF21 + + - - Aminoglycosides 
FF22 + + - - Aminocilvcosides 
Fish chip(Siam 
Mackro) 
FF23 + + - - Aminoqlycosides 

FF24 + + - - Aminoglycosides 

FF25 + + - - Aminoglycosides 

FF26 - + - - unidentified 

FF27 + + - - Aminoglycosides 

FF28 + + - - Aminoglycosides 

FF29 - + - - unidentified 

FF30 + + - - Aminoglycosides 

FF31 + + - - Aminoglycosides 

FF32 + + - - Aminoglycosides 
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Sample no SD-T AM5 AM5 AM8 Note 
M. 

B. subtilis B. subtilis luteus B. Cereus 
FF33 + + - - Aminoglycosides 
FF34 + + - - Aminoglycosides 

FF35 + + - - Aminoqlycosides 

FF36 + + - - Aminoqlvcosides 

FF37 + + - - Aminoglycosides 
FF38 + + - - Aminoqlvcosides 

FF39 + + - - Aminoglycosides 
FF40 + + - - Aminoqlvcosides 
FF41 + + - - Aminoglycosides 
FF42 + + - - Aminoqlycosides 
PFP Fish chip 
FF43 + + - - Aminoqlycosides 
FF44 + - - - Sulphonamides 
FF45 + - - - Sulphonamides 
FF46 + + - - Aminoqlycosides 
FF47 + + - - Aminoglycosides 
FF48 + + - - Aminoqlycosides 
FF49 + - - - Sulphonamides 
FF50 + - - - Sulphonamides 
FF51 + + - - Aminoglycosides 
FF52 + + - - Aminoqlycosides 
FF53 + + - - Aminoglycosides 
FF54 + + - - Aminoqlycosides 
FF55 + + - - Aminoglycosides 
FF56 + - - - Sulphonamides 
FF57 + - - - Sulphonamides 
FF58 + - - - Sulphonamides 
FF59 + + - - Aminoqlycosides 
FF60 + + - - Aminoglycosides 
FF61 + + - - Aminoglycosides 
FF62 + + - - Aminoqlycosides 
FF63 + + - - Aminoglycosides 
FF64 + - - - Aminoqlycosides 
Frozen Ronan 
FF65 + + - - Aminoqlycosides 
FF66 + + - - Aminoglycosides 
FF67 + + - - Aminoqlycosides 
FF68 + + - - Aminoglycosides 
FF69 + + - - Aminoglycosides 
FF70 + + - - Aminoglycosides 
FF71 + + - - Aminoglycosides 
FF72 - + - - unidentified 
FF73 - - - - none 
FF74 - - - - none 
Frozen Mackerel 
FF75 - + - - unidentified 
FF76 - - - - none 
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Sample no SD-T AM5 AM5 AM8 Note 
M. 

B. subtilis B. subtilis luteus B. Cereus 
FF77 - - - - none 
FF78 + + - - Aminoqlycosides 
FF79 + + - - Aminoqlycosides 
FF80 - + - - Aminoqlycosides 
FF81 + + - - Aminoqlvcosides 
FF82 + + - - Aminoqlycosides 
FF83 + + - - Aminoglycosides 
FF84 + - - - Sulphonamides 
-vtnu'Vl~t~• Mackerel 
FF85 + - - - Sulphonamides 
FF86 + - - - Sulphonamides 
FF87 + - - - Sulphonamides 
FF88 + - - - Sulphonamides 
FF89 + + - - Aminoglycosides 
FF90 + - - - Sulphonamides 
FF91 + - - - Sulphonamides 
FF92 + - - - Sulphonamides 
FF93 + - - - Sulphonamides 
FF94 + - - - Sulphonamides 
1hn'1.ti (tmiluu) 
FF95 - - - - none 
FF96 - - - - none 
FF97 - - - - none 
FF98 - - - - none 
FF99 - - - - none 
FF100 - - - - none 
FF101 + + - - Aminoqlycosides 
FF102 - - - - none 
FF103 + + - - Aminoglycosides 
FF104 + + - - Aminoglycosides 
FF105 + - - - Sulphonamides 
FF106 + - - - Sulphonamides 
FF107 - - - - none 
FF108 + - - - Sulphonamides 
FF109 - - - - none 
FF110 - - - - none 
FF111 - - - - none 
FF112 + - - - Sulphonamides 
FF113 - - - - none 
FF114 - - - - none 

Dolly Fish 
FF115 + + - - Aminoqlycosides 
FF116 - + - - unidentified 
FF117 + + - - Aminoqlycosides 
FF118 + + - - Aminoqlycosides 
FF119 - + - - unidentified 
FF120 - + - - unidentified 
FF121 + + - - Aminoglycosides 
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Sample no SD-T AM5 AM5 AM8 Note 
M. 

B. subtilis B. subtilis luteus B. Cereus 
FF122 + - - - Sulphonamides 
FF123 + - - - Sulphonamides 
FF124 + + - - AminoQlycosides 

Seabass 
FF125 - - - - none 
FF126 - - - - none 
FF127 - - - - none 
FF128 - - - - none 
FF129 - - - - none 
FF130 - - - - none 
FF131 - - - - none 
FF132 - - - - none 
FF133 - - - - none 
FF134 - - - - none 

iJ~1~1J'VllJ 

FF135 - - - - none 
FF136 - - - - none 
FF137 - - - - none 
FF138 - - - - none 
FF139 - - - - none 
FF140 - - - - none 
FF141 + - - - Sulphonamides 
FF142 + - - - Sulphonamides 
FF143 + - - - Sulphonamides 
FF144 + - - - Sulphonamides 

Frozen shrimp 
FS145 - - - + Tetracyclines 
FS146 - - - + Tetracyclines 
FS147 + - - - Sulphonamides 
FS148 - - - - none 
FS149 - - - - none 
FS150 - - - - none 
FS151 - - - - none 
FS152 - - - - none 
FS153 - - - - none 
FS154 - - - - none 
Boiled shrimp 
FS155 + - + - unidentified 
FS156 + - + - unidentified 
FS157 + + + - 13-lactams/Macrolides 
FS158 + + + - 13-lactams/Macrolides 
FS169 + + - - Aminoglycosides 
FS160 + + + - 13-lactams/Macrolides 
FS161 + + - - Aminoglvcosides 
FS162 + + - - Aminoglvcosides 



-
-
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Sample no SD-T AM5 AM5 AM8 Note 
M. 

B. subtilis B. subtilis luteus B. Cereus 
FS163 - + - - unidentified 
Frozen mussel 
FC164 + + - - Aminoglycosides 
FC165 + + - - Aminoglvcosides 
FC166 + + - - Aminoglycosides 
FC167 + + - - Aminoglycosides 
FC168 + + - - Aminoglycosides 
FC179 + - - - Sulphonamides 
FC170 + - - - Sulphonamides 
FC171 + - - - Sulphonamides 
FC172 + - - - Sulphonamides 
FC173 + - - - Sulphonamides 
Fish ball 
FB174 - - - - none 
FB175 - - - - none 
FB176 - - - - none 
FB177 - - - - none 
FB178 - - - - none 
FB189 - - - - none 
FB180 - - - - none 
FB181 - - - - none 
FB182 - - - - none 
FB183 - - - - none 

mj11a11uilunu'lilAn 
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r.i1n~1'l.l'.l'l.lmt-n1V1::Lft~'11mrjl-J1nnr.i'i'lt1U'i'l1rnt1'W~1utt1~n1nnA'1..:i1'Wn~1l-JLil'fl i..:i tlft1n:;v,mrn 

(Liu..:i) LLft::n..:iV1::Lft"llilenlii1..:i 7~Liu..:iml-Ju1'rnu"l11u6..:i'll'fl..:i4'..:i~f "1'llftu1 LLft::4'..:i~f "1tu::L:n..:iLm1 ~1'W'.l'W 170 . . 
~'.l'tlth..:i V'lu11tlft1n::mLiu..:iiJ'i'l111nnfi1..:i 4 1ihm.h..:i fienLU'W 20 % 'll'fl..:i~1'tlci1..:iJ..:i~l-Ji;t tenu'i'l11 ~1nnfi1..:i ~1-w1mi.j 

LU'W'i'l1T1'Wntjl-J Sulphonamides LLft::'i'l111'Wntjl-J 13-lactams/Macrolides 1.l'i::Lfl\11~:: 10 % ~1'itun~115uGl'i1':I 

'b.i'l"lu 

J..:im.J"1 37 ~'.l'tlU1'1 A"1LU'W 24.66 % 'il'tl--l~'.lt1ci1..:iJ..:i~l-J"1 tenmu-w'i'l111'Wntjl-J 13-lactams/Macrolides LU'W~'.l'W 

1~aj 'Wtlm1'WLU'W'i'l1T1'Wntjl-J Tetracyclines LLft:: Sulphonamides ~..:i~ftm114'utl'l!u11!Y..:iV'lUUt1tJn11n1114'ti'll'tl..:i 

L'i'lrnu LLft:: fi'l.11'.l~ (2539) ~..:i1~Plmn1-w4'..:i~1'"1"ll1u6..:imr11~ i-1tl 4'..:i~fen'i'l"1ft LLft::4'..:i~f"1i;if..:i ~..:iLU'WL'll"1'll1ti6..:i . . 
Vl::Lftt1'W"11aJ''W 

~1~fu1'Wmm1V1::LmL'liLLii..:inl-Ji..:immmtlntl ~'11mi;inr.imJ..:i~l-J"1 183 ~'.lt1ci1..:i V'lummrnft:: • 
~~111Jiru'VlLLll1iui1'1'l11i;infi1..:i11l-JJ..:i~l-J"1 103 ~1t1ci1..:ii..:i1..:ii..:i~~mL~'.l LLft::!Y..:ihfo.h-wn11~l-J Uft1"llil"1lii1..:i 7LL'li 

LLii..:i ~tlmLl-Jft..:i.riLL'liLLii..:i A"1LU'W 56.3 % ~'.l'Wuft1V1::LmL'liLLii..:i L'li'W uft1t1'l!-w uft11'ii Uft1LLl-JriLri'flL1ft llft1l1°'uvil-J . 
'\"luJ..:i'i'l111-wntjl-J Sulphonamides LLft:: Aminoglycosides L"1tJtl1mrnu1iu1..:i~1'elUft1U"1'JlULn1"1'll'Wl-JU,:J V'lU 

Aminoglycosisdes l-J1n~'i'l"1 'WU'l1LU'WLU'elfrff'W[;J~'i'l..:imn'Y'ltl'i'll-Jrl'.lrnft::mmr~~l-JLL~'.l '1'l11nu..:ir1..:iM1'\"l'elU . . . 
"l1n11tl..:i1'W'lf'el,:jl-Jf.1J'Vh1 LLft::~nmru (2543) 1~vhmf54'uHi;Y..:iLLliiU 2536-2539 L"1tl"11'.l"l~1'i'l11 

LL'el'W~1uttl~n1nnfi1..:i~1urJ'iivn..:i"lft,hrJV1m r.i1n1..:iLimi 72 ~'.ltlu1..:i 1-w'li1..:itl 2536-2537 V'lU'i'l11ufi,h-w::i;infi1..:i 

11 ~'.ltlu1..:i fi"1Lil'W¥'fltift:: 15.3 LLft::1-w'li1..:itl 2537-2538 1nnr.i V'lU 5 ~'.ltlci1..:ir.i1n1..:iJ..:i~l-J"1 89 ~'.ltlu1..:i A"1 

LU'WT'elU~:: 5.6 LLft::1-w'li'l--lU 2538-2539 V'lU'"J1i1'1'l11ufi·lh-w::i;infi1..:i L'WL~'el1..:i J..:i~l-J(,l 12 ~'.l'elU1,:J r.i1n~'.l'flU1,:J 

J..:i~l-J(,l 221 ~'.l'elU1,:J fi"1LU'W¥tltift!; 5.4 LLft::'llil"1'll'el-:ltn~ilul-Jtifn-wmn L'li'W tltln,lLlnln116ntJrl~'W TlV'lU'l1i1m1 

LU~u-wm1ifm"llil"1~'W 7mn~-w ~..:i1~mimtltlnL"ll~iln LL'fl"nen LLft:: -nftvJ111111Ll-JV1LDV'l1l-J LU'W~'W 

1111 l-J~1~i111 m1-w14' tJ'lltl..:iu~m LL ft ::'i'ln1vi'Y'l tT ( 2543) 1~ 1nnr.irJ Lrl 11 :;~m'i'l1Ttltl n,l Lin m1iu ri ~'W 
' ' 

1nnfi'1..:i1wi..:inm~1LL'l!LLii..:i~~..:itltln tenu11111r.i1-w'li1..:i'lltl..:itl 2537-2541 ~1'W'.l'W 5,205 ~'.ltlci1..:i L"1tJL"DLVlriilrim..:i . ' 
tr11mt1nm1yj (High Performance Liquid Chromatography) TltJ-:IV'lU'l1i1'1'l11 'fl'fln,lL11111111onur1~'WU1nA1..:i ACnLU'W 

T'fltift:: 1.15 tenrn'l1~1111'.l"lV'lUtlU1'W'li'l..:i 0.10-3.31 i3ft~nfl-JliitlnLftnfl-J ~..:iLU'Willl-J1ru~'i'l..:in'l1'll'fl--lrh~ Codex 1~ . . 
rh~'I.J(,l Vi LLft::t'eltJ ft::'ll'tl-:1 ~'.l'flU1-.l~ 1111'.l"lV'lU 1 mLlii ft::tlnhi1~ LL'i'l en-:i i,--3 n11ft (,\ ft--l'll'el-:l'el'el n,l Lin 11111-nu rl ~'Winn A1-.l 1 'W1..:i 

~-.l'el'el n 'el U1-:I hn "11l-J'WU'l1 'el1m T~-:l'el'fl n n 1111'.l"lV'lU 'i'l11111 n A 1-:I L 'Willl-11 ru~lJ'eltJ n11mm 1~ultn rl 1-wu 1:; L Vl Pl 

,J 1:; L Vl P11 Vl u L u-wu 1:: L Vl Pl~ ~..:i 'fltl nm~11V1:; Lft LL 'li LL ii--l LL ft:: LLft::t11m 1V1:; Lft LLu1iu~~1 ri qJU 1:: L Vl Pl~~-:i 

'll'fl-:1 Lftn tenu~..:i 1utr-:iu1::LV1P1J--l 1 'WLLC1UV1::iuu LJU LLft::'fl Ll-J1n1 LLft!; 1~i111tJ-.31'W'l11 'W'li'l--lrl1'--ltl~~-:i'll'fl--lU 2549 . ,., 
IV IV I c9 ,d IV 

'WUln-:ILLlnL"1tl'Wnm!J1rll-J 2549 Cl--lfi'W'l1rll-J 2549 

m~11r.i1nu1::LV1P1l1i1-.l 7 1'.ll-Jn-:1 39 11tln11 "1--ln Yl'WLLft'WC?1 (11 rif..:i) 'i'l~11"ll'fl10.!14'm (9 rif..:i) 'WtlfotJ (7rif..:i) 

L'WLfitlfo'fl'W"1 (3 rif..:i) ~1111~ (3rif..:i) LLft:: i:Jf.:iLPl'i'l 'i'lLU'W 'i'l1L"1'W 1'Dufa Ltl'fl1l-Ji:t LLft::n1'D u1::LV1P1'1'l:: 1 rif--3 l"1U 

LU'Wmmrn'llLLii..:i 8 rif..:i mmrnu1iu 6 rif.:i LL'fl::mm1V1::Lft 4 rif..:i 
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tnlrn'LL-rlLLii..:i L'il'W tlft1/Uft1'vl~mL'ilLLii..:i 1ritl!..:i~nLL-rlLLii..:i -n'flun'V'li'el..:i~'V'IU~r.J'WL'vlajfl'fl 'V'IU'i'11J 

Cadmium L'WUft1'vli'.ln 'V'IU'i'11J Benzo(a)pyrene L'Wtlrn 'V'IUn1j'L'n Carbonmonoxide L'WUft1Vl1.J1LL-rlLLii..:i d'.lwlf'W 
" 

' ' 
LLl-Jft--1 'V'IU'i'11J Benzo(a)pyrene LU'W~'W r.i:;L'i~'W';i1hHh1tN1'W~-.l"'11rn'fl'W~1ut'el~n LL(;]'V'IU'l11W·1ii"lltli,i~'W 7LL'Vl'W ;,1 

~il'el'W1irr.J'll'el-.l~U1tnfl L'Wj':;tJ:;mr.i LLft:;mr.ir.i:;ii C-Jftm:;'Vlu (;]'fln1j'fn~1'Jl'el-.l LL'V'l'Vlr.J1'WU1..:Jmru~r.ir.J i;i..:ii!'WL1'fl--ln1J 1-if 

m1'W~ln'l'Vl:;LftL~tJ-.lL~'flmm1tnflr.i-.1~'fl..:iiimJtlfuLll~uu111n1JL'V'l1:;Liu-.1 'vl°r'fliimniOO-J'W1LLft:;iij':;uumj'4'i,imj'L'W 
J 1

"' 11 t,,cl..t .:SI., "" ..J 
LJ'fl-.l~--1 LL':l "1ft'fll-liJ'el..:in1rnu-.11 'vl"1iJ'W L'V'l'fl'hr.i:; b~l-l~'fl-.ll-Jn1J 1'1Xm'Vll-l1n Ln'W~1 LU'W 

~u1tnf11'Wmu'vl~-.1 
" 
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Antibiotic medium no 5 

Beef extract 

Yeast extract 

Peptone 

Agar 

Distilled water 

Autoclave 121 °C 

Antibiotic medium no 8 

Beef extract 

Yeast extract 

Peptone 

Agar 

Distilled water 

Autoclave 121 °C 

Sensitivity disk agar-N 

Casamino acid 

Beef extract 

Soluble starch 

Glucose 

L-Tryptophan 

L-Cystein 

Biotin 

Agar 

Distilled water 

Autoclave 115 ° C 

1.5 

3.0 

6.0 

15.n 

.. . 15 'W1YI Final pH 7.9± 0.1 

1.5 

3.0 

6.0 

15.0 

15 'W1Vl Final pH 5.85 ± 0.05 

16.5 

3.0 

1.5 

2.0 

0.05 

0.05 

0.5 

15.0 

15 'W1Vl Final pH 7.3± 0.1 

nfii 
nfii 
nfii 
nfii 
~i;])' 

nfii 
nfii 
nf~ 
nf~ 
~i;J)' 

nf~ 
nfii 
nfo 

nfii 
1ii1flmfii 
1ii1flmf~ 

nfo 
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1;' ..., 
'U1!11'illnlPI 

Citric acid-acetone buffer 

Distilled water 30 

Acetone 35 

0.2 M Citric acid LLri::: 0:5 M Potassium hydroxide (1:1) 35 

0.2 M Citric acid solution 

Citric acid monohydrate 

Distilled water 

0.5 M Potassium hydroxide solution 

Potassium hydroxide (KOH : MW 56.11) 

Distilled water 

4.2 

100.0 

2.8 

100.0 

------------------------

vol% 

vol% 

vol% 
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