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tJ~:;LVl~1Vlt.lij~1t.11~~1nn1~~'1!l!lnC.J~(?l.ncwevlmM(?lnth.lVl~m..nLth.H'J~I'W1'W 1'WU~,u'W~1nIl1'J:; 

L~~M3n~[?ln~1 Yhl~Vlt.l&l!l'l~'1Y'/1~1t.11~~1nn1~~'1!l!lnd"j'WVl~n f31J1~1~ij'WLt.l1J1t.1~~:;1~'Q[?l~1Vlnnl-JLnM[?l~ 

~1'W'Q[?l~1Vln~~l-J!l1Vl1~ LU'WVl~nl'Wn1nJ1nt.l1~LeiJ1~tJ~:;LVl~ L~t.I'I~n1Jn1~vl!l'lL~t.I'J 

1'Wn~l-J!l[?l~1Vln~~l-J!l1Vl1~ ~1'Wn1nh:;l-J'IJ'W th:;LVl~1VlmU'W~U11'W~1'W!l[?l~1Vln~~l-Jn1~C.J~[?ln'l vY'I 
q q 'II q q 

Vl1'1~I'W"lJ!l'ln1nY'/1:;L~t.I'ILL~:;n1~~'1!l!ln ~'1LL"1lLL~'1"lJ'fNtJ~:;LVl~1Vlt.l1~ijn1~~'1!l!lnLU'W3qj~fh 46,839 ~1'W'U1Vl1'W 
U2541 L~'El'l~1nijn1~~00-J'W1n1nY'/1:;L~t.I'lLil-J~'W~,m~u 2518 L(?1t.1n~l-JtJ~:;l-J'l~1nJ'Wijn1~~00-J'W1LL~:;~'lL~1l-J 
n1n~tl,m~:;n1~LLtJ~~tJ[?l~'El(?1l-J1 l?1'l~:;L~'W1~~1nn1n~1JL(?1"lJ'El'l!l[?l~1Vln~~l-Jn'l1'W~:;Vl~1'ltl2523 n'l 2542 n1~~'l

'II q q 

'f)'f)nn'l"lJ'f)'ltJ~:;LVl~1VltlijI5[?ln"lJt.l1t.1~'J'f)tJ1'1l-J1nL(?1t.1~1'WtJ 2538 ijl-J~~1n1~~'l'f)'f)nLU'W 4,999 ~1'W1J1Vl LU'W 
q 'II 

87,850 ~1'W1J1Vll'Wu2542 ml-J1CWn1~~'l!l'f)fll'WtJ 2538 LU'W 42,197 ~'WLL~:;L~l-J~'W~'W1'WtJ 2542 LU'W 240,529 

~'W ml-J1CWn'l~~'l'f)1lnL~l-J~'WJ'W~'J'WVlii'l1~~1nn1nYn:;L~t.I'l LY'/n:;1'W~:;Vl~1'ltJ 2523-2534 J'W ml-J1run'l~
q q 

L~1l'l~1n1'W'J~~,j'WL~'f)'W'~h'W"lJ'f)'l1Vlt.l1'WLL(11J L!lL~t.I 1~ijn1~~OO-J'W1n1nY'/1:;L~t.I'l LL~:;ijn1~~'l!l'f)nn'ln'W
q q 
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q \J q II II 
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~'Jl-Jn'ln1~[?ln~1'l1'Wn~:;1J'J'Wn1~C.J~[?l LL~:;';)fin1~[?l~'J~';) Lfl~1:;'" ~'Jl-JvY'l ~nM1ti'l flruIl1Y'/"lJ'f)'l~'l LLtJ~ltJ LL~:;~'lLL"1l 
LL~'l LL~:;LL'W'JVl1'l1'Wn1~~OO-J'W1 LL~:;~nM1 fl CWIl1~Vl1'l'~'WVl1U"lJ'f)'l C.J~ [?l.nru,j~'l LL~:; LL'W'JVl1'l1'Wn1~tJf1JtJ~'l flCW 
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"lJ,)l~LPl,) ~lLPl,)LLtJ~!l!lnLLhJ~ld-J~')'Wl~'1J~!l '\X') !In LLfl:;~lLPl,) ~')'Wtr')n 5 U~!l~ ~')'W'f)nn 8 U~!l~ LLfl:;~,)'W~l 

LPl')n 6 U~!l~ Lti!l~r.nn~~~n"lJ'W1VlfOi!l'W-ifl~1~'1J ~~QnL1tJnrjl 'Giant Tiger Prawn' LLfl:;n~!l'Vn~1'VltJlfi11~l'lfrjl 
Penaeus monodon Fabricus 

1'WLLt1uu~:;L'Vlfill'VltJ ~'WL~tJ LLfl:;'f)'f)~Ll'ln~tJ ~~"1!ilVl~~1d-Jl~t1'Vl'WJ1~nrqru~1:JiJ~~1~~ "1!'f)U'f)~1'W~Lu'W~'WL~fl'W 
n'W!ll'l..nj'l~vr\l~~n LLfl:;~l'l1 

j':;tJ:;nln~1ru"lJ!l~n~~~~~ln~YJn!l!lnr.nn1~ LL~,) flnn~~:;n~u11~ LU~tJ'WLLufl~lu l'l1d-Jnln~1ru L&iULl'l ~~ 
Q.I q \I QI"It 

I '" l.t '" II 11 Q .c:i.Q Go' Q IV IV 1.1' ~QCV 0 

~!l'W"lJl~nfld-J n'W'f)l~l~~lnt1~'Vll'lVl(;J,)d-Jl d-Jnl~fl'f)n~~lU~,)d-J'Vl~~d-JVl 6 ~N flnn~~:;tJ:;'Wd-J'f)l'l~lnl~~!l~(;Jl
• 'll • 

," " 
j':;tJ:;Vl~!l\l ~1-'f) ~:;tJ:;LU~r;i')sD,) ~:;tJ:;iln\l~:;n!lltJU~:;d-Jlru 3-61'W~~\l~lnYJn!l'f)n~lnl"Il flnn\l~:;tJ:;il~\l

q q qJ q 

rjltJ~11~1~ LL~~ LLN L~d-Jn'W'f)l~l~l~VltJ~:;n'WLL~fl~ l'l!l'W"lJ'Wl Vl L~n ~ LU'Wvr\l~"1! LLfl:;~(;J1 ~:;tJ:;~LU'W~:;tJ:;~LU'W 

nlnU~tJ'WLLUfl\lltlL~iJ'f)'WnuyJ'f)LL~d-Jln~'W L~!l~n~\lL~1t1Jn~~'W post lavar LL~,) ~n~~~:;n'W!ll~l~d-Jln"1!ilVl 
X ~... X x. 1 ."1 1/

"lJ'W ~:;L~d-Jn'W L'W!l~'f)tJ L'W!lufll Lu'W(;J'W 

Ln!l~n~~L~1t1Jn~~'W post lava ~:;n'WL,)fllu~:;d-Jlru 121'W~~\lr.nnYJn!l!ln~lnl"Il ~:;tJ:;~ttl11\l~:;~~ltJnU~\l 

"lJ'W1Vll""'1Jd-Jln~'W LLf?1!l1tJ,):;f?11\l1 ~\l1~~d-J\l~n1 ~n~\ln~,)ld-JtJl')l~Ln'W Y2 n') ~1-!lU~:;d-Jln 1 0 iJfl~Ld-Jl'l~ ~n~\l 
'" I I '" 

~:;rX!l\lfl!ln ~nu~n~flltJ ~f\l~\l~:;n Lu'Wn\l1~nJYl~d-JU~n1 LLfl:;~ln~:;tJ:;Vlll'l L~d-J1'Wil~:;rX!l\l1oifL')fllUj':;d-Jlru 3 
• '" 'll 

L~!l'W ~\l~:; L-ifl~:;tJ:;~u~'Wfi nl~,)1'11"Il"lJ!l'l n\lil~:;rn\ll"Ill'W'Vl:;Lfl~n. . " 

~ 17) ..... d' IV 0 

G}J'UIWf)'U b'Un1~eJ/iHpHb'a~b'a!J.!Jn.!Jn'a1U11
II II 

LLf?1 L~d-Jt!'WU ~:;L'Vl filL'VltJnnln~l:;L~~Nn'l1'W~n'l!fru:;nln~tJ\l LLUUfl~~d-J"1!l &i lVltJ L~tJ\ln'l LL"1!U')tJ LLfl:;n\l. .. 
l'l:;nlVl Lu'W~')'Wl~nJ ~'Wl'WtI~.PI. 2515 ~d-Jnnln~1:;L~tJ'In\lnfll~11'Wu~:;L'VlPll'VltJ ~~'1~ln~n~d-Jtl~:;d-J~~ld-Jl~t1'" .. 
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1'Wn1j'L~~\l L~t1 n1~e.J~ l'ln\lnf'l1 ~1t!'WiJn~~tJ')'Wnl~~\l~1a.J1~tl LL~nt1t1n1Ji'LU'W n1~~V'I'\..n LLf'l~L~t1n~'Wfin\l 
qq •• 

n1j'L'WI~L~~\l n1~1-if~1fm11L~rl~\l n1J'~V'IV11t11'V11~~\l 'Wt1nronnt!'WLn'!j'l'l~n~~L~~\l~\l~~~t1\l~V'ILl'l1m-J'\..n~unnw 
~~:;1-iil.'Wn1j'L~~\l ~Un~nrLLf'l~Lrlit1\l~t1 ~1\l1~1-if1'Wn1~rl')tJ ~a.J~Jl1,)~~1\l11'lXL'VIa.J1~~a.J~1'V1ftJ~\l L~t11tX~\l1~ 
L'iil1'ru LLf'l:;f'lt1n rlJ'1tJ1~ clIVl1 nn\lhj~1a.J1~tlf'lt1n rl~1tJ1~~~VI~ V'In1j'L~1'ru LLf'l~t11~vi11'lXn\ll'l1tJ1~ n1j'L~~\l n\l~iJ

Q,I q q Q.I q q 

n1j'L1\lltXL91'ru1~L~,) LLf'l~L~~\ln\l1w.~illa.J1rua.J1nl'W~'W~~1nV'l n~~~t1\l~\lt1Un~nrLLf'l~Lrlit1\l~t1~,)a.J~\lnlJ'f'l\lYl'W
QJ q q q 

~\liJrl,)1a.J~t1\ln1j'LU'W~1'W,)'Wa.J1n~')~ LV'I~~~n~\l~-Wla.J1L~~\lLnt1tJ~\lVla.JV'la.J1'"l1nLNL'W1~~\l (Shrimp Hatchery 

Plant) ~1-ifmJn\l~~tJ'"l1nfina.J"1!I~~t1 ~tJ'"l1nYl~Lf'l~n tJ1\l~,)'W'"l:;1~'"l1nn1j'L~~\l1~'Wut1 ~\lf'lnn\l~LilV'l~1n~t1 
q 'IJ q 

200-300 tJ1Yl LLf'l~ LLlJ~'Wfit11'"liJJ'1 rl1 ~\l LL~ 1,000 - 10,000 tJ1Yl "lJ'W1 V'I"lJt1\ln\l~ L'VIa.J1~a.J11-ifLu'W~t1~'Wfirl,)~'VI'wn
q q q 

~\lLL~ 50 nfa.J~'W1u ~,)'W~~~-w1a.J11-ifdj'WLLlJ~'Wfrl,)~Vlt!n 80-90 nfa.J~'W1u (~1'WLn'!j'(i]J'n~J'a.J, 2530) 

LLlJ~'Wfin\lL~t11~a.J1LL~,) ~~a.J1vi1nl~iJtJ~1V11t1viV'l(i]1 LL~')1V'1Lt11fjt1fla.J'W GIH (Gonad Inhibiting 
q q 

Hormone) ~tJtJ~\ln1J'~~1\l1"1it1t1n~1nn1'W(i]1~\l L~t1~\l~n1V'1fjt1fla.J'Wt1t1nLL~,)'"l~0a.J~\l1"1i LLf'l~vi1n1~e.J~a.JntJ~,)~ 
~\lJ'Wn\lLLlJ~'Wfi"vrrl\lvi')t11'"l~~vi1n1~1w."1i1~ 2 rl¥\l t1th\la.J1n 3 rl¥\l illa.J1ru1"1iu~:;a.J1ru 200,000 - 300,000 cWt1\l 

q • 

U~~a.J1ru 50% 

Ln'!j'(i]~n~t1L'W1~L~~\l n\l~t1f'lnn\lr)~ilt1'W a.J1 L'W1~L~~\l1'WUt1 L~~\l~1Ji'L(i]1~a.J1r) LV'I~vi1n1~A'V) L~t1nn\l~iJ 
'IJ q 'IJ' • 

.., ... .., ......'" 
f'ln'!j'ru~V'IV'1\l'Wrlt1 

"lJ'W1V'1f'lnn\l~t1\lln~L~~\ln'W 1lJLL~n~1\ln'Wa.J1n L~t1f'lV'luru"nl'Wn1~1'lXt11'V11j'LLf'l~n1~~tJ
'IJ q ~ 

(i]J',)'"l~t1tJ~1iJn1~l-if~1un~')'W~ntJf'lnn\la.J1 LL~,)Vl1t11lJ L'WJ'1~0.lnn\lt11'"liJ~n'!j'ru~~ilt1'WLLt1 L~t1 L~~\ll'W1Jt1dJ 'IJ • 0'll q 

o ..... ",.JI '1 
f'l1~,)~1,) nf'l1a.JL'Wt1 b~ 

~1~')1lJiJ~n'!j'ru~~~V'Iun~ L-rl'W ~1vi,)rlV'l ~,)uV'lLd~') 
iJt1r)~,):;Jl1~'Wt1n rl~tJ (l'"l'W J'~~1\l LLf'l~ LL'W'WVI 1\l1lJ"lJ1 V) 1lJiJ, V'I~1V11t1 LLtltJ ~1tJ1'L') ru'VI~\l 


LL~\l UN 1lJ'Wt1'Wt1ti n'WCl\l"lJru~"lJ'W~\l

'IJ q 

'" Lm'W'VI1\ln1\lt1t1n"lJru~~1~cW1 
Q Q. Q. Q.o' 

'''''W,)V'I~1,) ~NL~~,) LLf'l~·lj(?I(i]V'In'W 

~1vi,)LU'W~~1(i]1f'l Vl1t1~LYl11lJrl,)J'iJ~LLV'I\l 

http:l-if~1un~')'W~ntJf'lnn\la.J1
http:L(i]1~a.J1
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hltri~ r;i'J ~!l"lJ ru~~n 

1dJn~tn~Lnl~ul'L'Jru~Ir;i'J 

~n~~~n r1'Jll-J LL~~ LLN~Il-Jl1rlYlVl~!lU1~VlU t:n~n~~1~1l1"n\J~1~Jl LL~'J L!llij!ln,)\JJ11~Vll-J\Jifl1 ~n~~~ 
a I ~ dI ~ J' J i./q'" 11 I 1 ...J

LL"lJ~ LLN~~'J1UYl'J\Jn1~ LL~\J1V11!l Lnl~(?l Vl~\J LL~~L~!lVlU Vln,)\J1V1l-Jn1~ LL~\Jl ~nn'l~~,)IU thnl~Yl"lJ!lU1l1"n\J~ 
q 'IJ q 

~n~~~!l~n~I~1l1"n\J~~~LU\J~n~~~ti!l\JLL!l ~'1~ L~!lnl-Jl'!\Jr1,)1~~~!l~ LU\J~~~ LL~'1 LLNl-Jlnn~1 95% 

~ 
n'J~LW1::L~tJ\/ 

nln~I~L~U'ln'lLll-J~'1LL~nln(?lrUl-JU!l U!l~L~U~n~LU\JU!l~m.h~l-Jlru 80-100 enl-J nthnu!lundJ\Jr)\J
q q 

nln~u~~~~~1~11\Jth~LYl~1Ylunnln~I~L~u~LLUUI,h~1 ~!l LLUUfi11l-J"nl~ LLUU~~~~\Jl LL~~LLUU 
~~\Jl ~~ LLUUfi11l-J"nl~'!\JdJ\Jnln~U~ LLUU~~ L~l-J L~!l Lm~(?l1nn(?lrUl-JU!l LL~'J n~luJ1Yl~L~L-iflU!l L~!l1'IX~nn~ 

'IJ q 

L-iflU!lLL~~LfiuJl1r)tJ:i'~l-Jlru 60-90 1\J ~fi.n~~1if~\J~ri!l\J-ifl~l-Jln ~'J\J1V1qJ~~1if~\J~l-Jlnn~1 2511~\J1tJ LL~~ 
!l1~U~nn~~lnfi:i':i'l-J"nl~LYh'!\J LL~~1dJnnl:i'1'IX!lIV11:i'1\J:i'~VI~I~nlnnuJI1r) (:.J~(:.J~1?l~11~~~th~~lru 40-60 

'IJ q 

r;i'J~!l11 nnl:i'1~!lIV11:i'1\J~~ 1-2 r1f~ nnln~l-J!l!lnenL~\JLL~~nl:i'iJ!l'ln\Jhr1 LVlUfl'JUfJl-Jml-Jlru!l!lnenL~\J1\JJ11~ 
ntJ:i'~l-Jlru 3 ~'J\J1\J~1\J~'J\J nr1'Jll-JL~l-J 15-25 ~,)\J1\J~I'W~'J\J LL~~fl'Jll-JLtI\Jn:i'Vlvh~ 7.5-8.5 

nl:i'L~U~~~ LLUU~~\Jl dJ\Jnln~I~L~U'l~'1LVlUtJ1L'VlflL\Jt~~l-Jl~Vln1ltJ LLUUU!l LL~~r1'JU fJl-JU~~Unl:i' 
(:.J~ (?lYl n"llU VI LVlUnnl:i'fl,)U r1l-J~1l1~"lJ!l'lJl ml-Jl ru!l!l nen L~\J r1,)Il-J LU\Jn:i'Vl ~1~ !lruVlllij nl:i'r1'JU r1l-JL:i'r1 LL~~ 

q q .. 1lJ .. 

nl:i'nl~V1~(?l:i'"lJ!l'ln~ "lJ\J1Vl"lJ!l'lU!lL~U'In"lJ\J1VltJ:i'~l-Jlru 10-1211 nnl:i'1'IX!lIV11:i'1\J~~ 3-5 r1f~ y'hnl:i'tJ~!lU~n
'IJ q 'IJ 

n'l~'11\JU!ltJ:i'~l-Jlru 15 r;i,)~!l!Pll:i'I'1Ll-J(?l:i'~\J1tJ :i'~U~L'J~lnln~U~tJ:i'~l-Jlru 4-5 L~!l\J~!l1\J 1\JVI'rl~u~ll-Jl:i'm~U~ 
• q 

1~ 21\J nl:i'L~U'In'lLLUU~~\Jl~'1LLU~!l!lmU\J 2 :i'~UU~!l :i'~UULtlVl LL~~:i'~UUtlVl ~~:i'~UULtlVl'!\JVll-J1U~~~ln 
• q 

nl:i'LtJ~U\J~luJl1\JU!l L ~1~L~U~nUfi:i':i'l-J"n1 ~ ~'J\J:i'~uutI Vl,!\JVll-J1U ~'1~11dJnnl:i'~IU LYl LL~n LtJ~U\JJ11\JU!l L~U~ 
nULLVI~~Jlfi:i':i'l-J"nl~ LL~~~1ifnl:i'Vll-J\JL~U\JJ1~lnnln~U~n'l LL~~tJll-Jl1ifVl~'1~ln~nnl:i'U1UVlLL~'J nln~U~n~

q q q 

~'JU~fi.n~!l~nl:i'!ltln:i'ru1\Jnln~l-J!llnl~1~Jl Lr1i!l~1Vlml-Jlru!l!lnenL~\J1\JJI Lr1i!l~1Vlr1'Jll-J~\J Lr1i!l~1Vlr1'Jll-J 
q 

J'.J1J i.I ~cJ.!1 ~4 cv qJ' ~ 114V

~\JYl L~U~~~"lJ!l~tJ:i'~L'Vl ~'Vl~Yl LU\Jnln~U~ LLUUfi:i':i'l-J"n1 (?l n~~~\Jl LL~~~~\Jl l-J~\J'Vlnl1L~I~L~U'l:i''Jl-J 

n\Jn~\J~l-Jln n~1 5 LL~\J11 ~~ LL~ Vl~1\J(?lI:i'I~~ 1. Lti!l~~1 nnl:i'L~U~n~ LL'JUn:i':i'l-J"n1 ~ LL~~I~~tdJ ~!l'lnl:i'nl:i'~~Yl'Wq q 

LL~~nl:i'V1LL~l-Jln LL~~~~!l~1if~'W~l-Jln LL~~~~~!l~!lti1'W~'W~~~Il-Jl:i'rly'hnl:i'~IUL'VlJl1~~IU LL~~~'El'l~~~ln:i':i'l-J 
'IJ 'IJ 
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~1~a-J1n LLfl~~'El'l1~L'Jfl1'W1'W ~'l~Ln'rl'(;l~n~,x'Wa-J1L~tJ'l~'l1'WLLuu~\l~~'W1LLfl~~~'W1a-J1n~'W Lti'El'l'"l1nlif~'W~~'EltJ 
LLfl~1~LIJfl1~'Wnrj1 LL~rj1'"l~~'El'lfl'l'Vl'Wa-J1 nnrj1~1J a-J~\l ~'El'l1'tX ~1J1a-J ~ LLfl L1J'W'El~1'l~1n 

q 'lI 

1'W1:r'"l'"lu'W~ n1n~tJ'l n'l nfl1 ~11'Wu1LIJru~1~ ~ LLfl~LU'WLLUU~~'W1~1n~'W ~ n1n~1~L~tJ'l L'u'W~'W~
q q q 

th~~1ru 90,000 11L'W 13 ~'lVlrf~L"lJ(;lf)1~nfl1'lLLfl~ln~\~tJ\l L~tJvl1n1n~1~L~tJ\l1'W~1~~~~~U~1J1~'L~~~1 LLI'l 

m.h'lhn(;l1a-Jn1n~tJ\ln'lnfl1~11'Wu1LlJru~1~~LL~rj1'"l~Lu'Wn1n~~~1tJ1~LXnULn'rl'(;l~n~ LLl'ln~l:-Jfln~~'VlU~'W~q q 

L~1~L~tJ'l1~'W~~tJ~tJ11J~1J~~'lnU~'lLLIJ~~'El~~lJtJ 

~~Vlrj1'l ~~ . 2536-2540 

2536 3,031 152,565 5,250.02 1,522 68,173 3,750.08 15,474 228,564 216,514.18 

2537 3,244 163,541 4,158.75 1,247 52,811 3,128.13 17,707 241,441 256,159.09 

2538 2,972 138,376 3,456.52 1,172 50,568 2,902.35 22,001 279,442 253,181.68 

2539 3,093 144,634 4,522.07 1,036 46,246 3,426.56 19,284 283,267 131,550.90 

2540 139,152 40,250 277,598 

V1a-J1: n~~tJ~~~'l (2541) 

n1~L<itJ1fmj-1 r~f1 

tJ1~n'rl'1L~~ ~'l~L~'Wn1n~tJ'l~'lfJfl1 ~1mJ'l'El'Eln LlJ'W 2 ~lJnLVI n.J ~'El ~lJn~ LlJ'WtJ1tJD~IJ'W~ LLfl~tJ1~1 L~'El 
tJ1tJ!j~IJ'W~Vl1'EltJ1 ~1'W'1fl~~Lif1:-J~~fl'l1'W'El1V11~LLX~'ln'W Vl1'Elfl~fl1tJL'W~1 LLsn~n~-l L~'El~n'rl'1h~~~ L~'El LLU ~YI ~tJ 
tJ1~1~n'W!lth-lLL~1V1fl1tJ~'El !l!ln~L(Jl(Jl~1~tJ~~'W ~'l~l:-JflL'Wn1~tJu~-ln1n'"l1ru"lJ'El'l'"l~'W'Vl1tJ1~'El~1\lnr)1'l"lJ1J1'l ~ 

'" q 

tJ~~a-J1ru 5-7 rf'W n~~'El!lnLen~il~ ~'lLU'WtJ1n~a-J~f)L'WLfl'W ~~'Vlil'Wn1~vl1fl1m~'ElLLU~V1L~tJ ~~n'rl'ru~LU'WI:-J'l~"lJ11J 
tJ1n~a-J~fl'El LL~a-Jyjil~'Elfl ~~'Vlfil'Wn1~tJu~'ln1n'"l1C1J"lJ'El'l LLU ~V1 L1tJ ~~n'rl'ru~LU'WI:-J'l~"lJ11J 16Jfl~fl1tJ~1 L~m~'1J1tJ 

LL~IJ16JiltJ~1~ Lti!l-l'"l1n~fl'fl LL~a-Jyjil~'flflrhLif~1n'"l~vl1L'tXn'l LL~~~LLn~'W 'W'fln'"l1nt!'Wrh (;In f)1-l'fl~L'W'fl1V11~~1'V1~U
q 'lI 

tJ1~1L~'fl Lsn'W LU'WeB'flL~LtitJ~~fl'flh~ Vl1'El (BKC) a-J1fl11~y] n1'W ~'Elf~1~'W ~1~LU'WeB'~L~LiltJa-J~fl'flh~ 

~~'Vlfil'Wn1~SJJ1L~'flLLU~V1~tJ LLfl~l:-Jfll'l'ElLL~fl'l(;l'fl'W L~'W~1J1~L-if~-if'W 2 ~1J'WL'W~1'WLLfl~~1~LLXvfIJU'El ~1fl11~vln1'W 
LU'W~1~~~L~tJlJ L-ifa-J L~~n'rl'1L~~'"l1m~'fl~rl LLfl~h~'"l1ntJ~1~'Vlf)1tJ'W'flmLfl~L'W'Vl1'lL~'W'El1V11~ h~'"l~"lJ11J L~I:-J~a-J

q 

nU~'flfa-J11'WL'Wr[(;l~1~1J'W 0.1/25 ~1J'W1'W~1'W~1J'W ~'flf~1~'W L~~m~nh~'"l1ntJ~~'VlLenfl~L~tJlJ 'W'fln'"l1nt!'WtJ'lsnlJtJ 

fl~m~1ruLLu~V1L~tJ~lJtJ L~'W~1J1~L-if~-if'W 25-50 ~1J'Wr?1'fl~1'W~1J'W 

http:131,550.90
http:3,426.56
http:4,522.07
http:253,181.68
http:2,902.35
http:3,456.52
http:256,159.09
http:3,128.13
http:4,158.75
http:216,514.18
http:3,750.08
http:5,250.02
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U'f)n~lntl1fm~lL~fO) LL~'l ~l~~Hftunl~tJflJ~nl~Jl LL~:;~UU'f) ~1~1un~a.J;j"1l'ltJ1unl~u'f)'lnuhn,xLil ~ 
L~fO)nlJ~'lLLrl:;fm~lflrurn~Jl L~~nl~rl:;rlltJ'f)'f)n~L~u1uJl ~~~:;n'f)ULL"lJ'lU~'f)tJ"lJ'f)'lL~tJ1uJl ih~I?I~:;n'f)u"lJ'f)'l 
L~tJ"lJ'f)'l~'l ~1~~1-i11.~LLri ~~~tJ~:;LnYl~U vY'l~UUn ~U"lJl'l ~U~lfrl LLrl:;~u'i:~'i:~la.Jvl LLrl:;~L'f)lrlvl LLrl:;'~UYl1~ 
1~LLri~~uYl1~~'ln LLlJ~~~ Len~rlL~'i:~LLU~ LL'f)'i:nLtIfIL~'f)f ~n'i:I?IL~Ul~ lu'i:~~'i:enLa.Jul~ ~~UYl1~LV1~hi1~:;"1l'ltJtJ'f)tJ

• qJ III q 

LLrl~nl~~ LfO)M'f)1V11nL~:;"lJ'f)'l L~tJ~U1 nl~~~l~~M U'f)'lnUnln~~'1! L5ilJ'i:~'f)tJl'l ~ ~,Jn 5i"lJ'f)'l LL~~'1 ~'f)U LtJ~'i:~i'l 

LLrl:;~1V111tJ(;]1'l1 L~~nl~rl:;"'ntJ"lJ'fl'l'fl'f)n~L~u1uJl LLrl:;rl~fO)'l1a.JLfO)1tJ~"lJ'fl'l~'l1UYll'l~'fl~ 

Lti'fl'l~lnijnln~tJ'ln'l L~lJ'J ~'l~~Ul LL~:; LLlJ'J~~Ul dju~U~a.Jln ~'l~U'f)1V11~~1V1flJ L~tJ'ln'l~'l LtI'W~
q q 

~'fl\lnl~'f)tJl'l~ln Lti'fl'l~lnnln~tJ'ln'l~'l~'f)'lLLlJlJ~:;~'f)'l1,x'f)1V11~n'l~'lLL(;] 3 fO)~\l(;]!l~'W ~'Wti'l 5 fO)~'l(;]'fl~'W
q q 

!l1V11~~'l LLU'l'f)'fl n1~LtI'W 2 'fltJl'l ~'f) !l1V11~fi~~~enl5i LL~:;'fllV11~~1 L~~ltJ 

'fllV11~fi~~a.J"1n5i V1~ltJti\l ~"1lLL~:;~~1J1L~n1 ~ij'fl~1'WU'flV11'fl5i~a.JlnlJJln1!ltJV11'flJ1Yl:;Lrl L~!lijnl~ 
Cl1tJJ1L"ihU'fl 'fllV11~fi~~a.J"1l15i~1V1fU~'l1~LLri~'ln 1~'fl:;[?l'fla.J h~yJ'flfhJ1L~a.J ('fllfViLijtJ) LL~:;~1V111tJ 1~ 

'fl~[?l'fl~ Ltlu~'lijiifj [?l Lenrl~L~tJ'l 'fll~!ltJ~'l~n'WLtluL~U~ltJ V11'fln~:;~ltJ'f)tJ1UJl LV1~l:;~lV1fu LtI'W'fllV11~n'l~tJtl'flU 
'II 'II q 

1~'fl~[?l'fl~Ul'l"1lil~V11LL~~L~tJ'l1~~ltJ l~LLri~'ln Chaetoceros sp. LLrl:; Skeletonema costatum 

'fllV11~~lL~~~tJ LUU'fllV11~~tJNLL(;]'l~ln~~C'I~UV1rlltJ"1lil~~1~'la.JnU L-rl'W tJrllUU tJ~lV1~n nln6'l mJ\l 
'II q • 

~'l 'i:~tJ!l1V11:i'~lL~~ltJ~Ul1tJL~tJ'l~'l ij~nMru:;~~~'f) fO)'l:i'~:;~n~'W ~~~ ~'l~~1,x~'l~'lltJV11nU LLrl:;nU~ln ij 

r1ruf011Yll'l'fllV11~~1V1fun\l r1~Utl'l'W~a.JU~nr L~'fl1~n'l L~~ru LLrl:;rl'flnfO):i'lU n'ltJ'fltJl~~ltJ hJ LV1il'W~UV11!l~U~1 
II ,. IIJ • QI q 

'fllV11~~~J1L~'lij"lJ'Wl~L~n~'flLV1~1:;nU"lJ'Wl~~'l LLrl~Yl'W'f)~1uJl1~ 3 "1la.JV11'fl~lnn~1 
n\l~L~tJ'l1'WLLUU~~'W1V11'fl~'l~~'Wl~'WLtI'Wnln~tJ'ln'l91'W'l'Wa.Jln1u~'W~91n~ !l1V11~~ij'fltJ1'W~1~

q q 'II 

LLrl:;r1'll~ LfO)1tJ~"lJ'f)'l ~'l ~'l~ij fO)'lla.J LfO)1tJ ~~ln~ln~nl~"1l'fl'l~11'Wu'fl~:;n'WiJ'fltJ LL~:;llJ f01'fltJ L~~'1J L5iUL[?l ~'l~llJij 
fO)'ll~ LfO)1tJ~~:;n'W'fllV11~1~~ln 'fllV11~~~ij r1ruf011Yll'l'fllV11~fO)~Utl'l'W ~:;v'h1,xn'l L~~ru L~'l. . ... 

n'l~~U~lnU'fl ~~Ul~11~1'W~1 LL~'lLrltJ L~'fl1~'flruV1f1l1"lJ'fl\ln'l[?lrl~~'l'fltJl'l~'l~L~'lti'ltJ~:;~lru 0 'f)'l~1
q q III q 

LenrlL~tJ~ ~tJnnl~Uln'l~'lLL"1l~lLL~'li1~l"nl~~'fl'l~lLL~'l" L~tJnlnYln'lrl'l1'Wnl"1l'W:;~1-n~1V1funl~"lJ'W~'l~~UnU. . 
J1LL~\l J1LL~'l~1-nbUU~lLL~'lYlU 'i:~tJ~1-nJ1LL~'l 1 ~'l'W(;]'fln\l 1 ~'l'W L~!l"lJ'W~'l~lnUTlltJ~'lLN'l1\'lV11'flLL~n'l L~'fl.. . 
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iI' 	 .c:i" ICV' Q.J' ..:ar. 1I cv G.o' 1.1 ilt.I evcvcl ~.::t 

~ru1l1~"lltl'l~'l'"l:;"ll'WtltJnUnl't'tm~l~ruVl1Jl-J"lltl'l~'lVl~'l'"llnnl't'"lULL~'J bll~'lVl~'l'"lUl-J~ruVl.1Jl-J~'lbl'l 

lh:;l-Jlru 10 tl'l~ILen~L~m~ '"l:;v'h1~n'H~tll-Jflru1l1~L~'J~'Wn~lnl'tfn'\j'ltlruVllli1"lltl'ln'l~ 0 tl'l~I~en~~~tJ~ C1'l 5 
II .. 	 II IlJ q 

~Yh 

1l1"I1'W:;u't't'"l~1V1nJ L~tlU't't'"ll-Jln ~1V1Unn'l~tl~Hh'lu'W'"l:;nv)'Viuv'h1~n'l~mHh'l~I'lvil1~~~tll-Jflru1l1~1~~~'J~'W
II Q.I II II.... 	 II IJJ II 

'tC1""(~tl~T\/,'W:;~1-1fl.'Wnl~"ll'W~'l n'l fl'J~'"l:;~tl'lilnl~U ~'JtJ'U'W'J'WL~'Eliltl'l n'Wnl't~ru l~tJ fl'Jll-J It!J'Wtltll'l~'J V'l ~~'J n'l~r.ru 
II III CU QI 	 II 

~~~'J fl'J~~'lbN'lI'WVI~tl !?l~1 V'lvi'WVl tltll'l't'J V'l ~~'J ~~tlhJ1~fl ru1l1~"lltl'ln'l ~'El'l ~~tJl-Jln. . 
i(;JQ~1Ji1Uf1Jn1Jt:J~(;J 

bN'lI'WtI~~ !?ltll'"lfut)~ bl ~1J'"lln"Ill'Jlh:;l-J'lbV'ltJ!?lN Vlffi~tl"llltJbV'ltJnln.h:;l-J~'"lln ~L~n'l 't'Jl-JvY'lfU~tl'"lln 
ClJ II 	 ClJ II 

vY'll1i'J L~'Elfun'l L-ih~bN'lI'W~L~'J'"l:;vil fl'Jll-J~:;'El1 V'ln'l ~'JtJ~I~:;tllV'l~il~'J'W~~l-J"lltl'l fl~tl1-'WU't:;l-Jlru 5 ~'J'W1'W~I'W 
• 'IJ 	 q 

~'J'W 	 ~~~:;v'hnl'tfn'\j'ltlruVllli11~hn~dl'W 5 tl'l~ILen~~~tJ~ 
q 	 'IJ 

~~tln'lt)~ C1 ~U nn~'ll-Jl~'lbN'lI'W L~IV1-Wl fl'JU fll-J flru1l1~"lltl'lLN'lI'W'"l:;~'El'lv'hnl't~~'J'"l flru1l1~"ll'El'ln'l~ 
II 	 II IlJ q II II II 

L"ihbN'lI'W nl't~'t'J'"lflru1l1~n'lYll'l~I'WnltJ1l1~ L~'W nl't!?l~'J'"l~'ElUn~'W iln~'W~hj~Vl VI~tlil~n'\j'ru:;~LL~V'l'l~ln'l
q • 	 q 

~hj~Vl ~n~'WU'WLtltl'W~1'l1 L~'W n~'W~I~'W~Len~ VI~'Eln~'Wfl~ltJi'l-i11'JL~Vl ~~~ Yll'lLfl~~nl~!?l~'J'"lf)Lfl~l:;lfVll 
ml-JlrutJ1UiJ~'J'W:; L"li'W n~Vl'EltlnLen~Ufl LU'W~'W 

n1JLLllJ'11l 

nlnLUnUn'ln~1 ~1 L~tlv'h LU'W~~!?l.nrusvlt!'W~Il-Jl~C1 LL1J'ltltln1~~'l~~tl 
'IJ 	 q • 

nlnLU~~U~'W~Lu'WnlnL~'l~'lL~tl~'"l:;1ojj'L~tlL-i11n~:;U'J'Wnl~~~~VI~tlL~tlv'hnln~l-J~~rh~'El1u nlnLU~lu1'W 
~'W~~VI~ltJ~n'\j'ru:; LL~'JLL~fl'Jll-J~tl'lnl~ bVltJ~~n'\j'ru:;~1'l1 ~'l~ 

1.1 	n'lL~Vl'lX'J (Raw Headless Shell-on) Lu'Wn'l~1~funln~Vl~'Jtltln tVltJ~LU~tlmL~:;~:;tJl'l~'J'W~Il1i'J~'l
q 	 q 

I 	 Q,.I Go' q Q I Q " 
tltJ't'Jl-JYl'ltJ'll-JVll'l~VltltJ!?lll-Jfi~~l-J"IlI!?l 

'IJ 	 'IJ 

1.2 	~'l~~Vl~'JU'ElmU~tln (Raw Peeled Undeveined) LU'W~'l~~m~Vl~'Jtltln ~L~:;UtlmU~tlntltlnVll-JV'l ~'l~ 
iJnln~~'l1'W~n'\j'ru:;~~'lLL1J'ltl'ElnLu'W~n'\j'ru:;~1'l11~~u'W 
1.2.1 n'lhj-nn1~ ~tl n'l~~~Vl~'J ~~~:;UtlmU~tln

q q 

1.2.2 n'l-nn1~ ~tl n'l~~~Vl,r'J L~~:;UtlmU~tln ~L~:;vilnl~eJ1V1~'lLL~:;~'l1~tltln
• q 

1.2.3 

li.I""l :::'cv J; .,jj cv:;"'I.c/~ )
nl~~I~'l~mL~:;!?l~tlVlYl'l~'J LLU:;L'WtltltlmVll-Jtl'WnUun~~~tl (butterfly 

1.2.4 n'leJ1V1~'l ~'Eln'l~L~Vl,r'J UtlmU~tln LL~:;v'hnl~eJ1V1~'l1~"llIV'l'"llnn'WLU'WYll'ltJl'Jtltll'l-WtltJ 4 
• q 

http:n'l~r.ru
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~ .I.eII 	 1~1.3 ~'HLn:;lu~'r)n 'J~1'1 (Headless Peeled Deveined Tail-on) 

1.4 ~,mn:;ltl~'r)n l~(?)~'J 1~~1'1 

1.4.1 n'l1~~1'1hJ~1~~'1 
q 

1.4.2 	 ~'11~~1'1~1~~'1 


-nn1~ 


~'1~(?) llr;l'lll1J1J~l~'r) 


n'l~1~~'1 

q 

~l~f1J~'1ll-rlll~'1~'W ~'1~~1'Wn~:;1J'J'Wn1nltl~~tli'W[x'W~ ~:;~ntJl1tl lLtl~~tll'Wn~:;1J'J'Wn1~~'Wt?i'r)1tl l~'r) 
dJ'W n'l~(?)Ll"1lLl-li'l n'l"l11JLLU'I n'l"l11JlLU'ILYl~tl~:; n'lYl'r)(?) dJ'W~'W 

q 	 q q q q q q 

2. n~:;1J'J'Wn1~LLtl~~tlL~'r)L~~~~~1~'1 
n~:;1J'J'WnlnLtl~~tl l~'r) L~~~~ rh~'1 dJ'Wn~:;1J'J'Wnl~t:.Jft ~~il~I?l(Jtl~:;~'1 rfL~'r)1~ t:.Jft ~Jiru~~'1~1~1~C1tJ1 

~11-lfLu'W'r)1~1~1~l~u ~1'r)~'r)'1~1'Wn~:;1J')'Wnl~1'Wnl~tlN~nl-wu'lL~nil'r)u t:.Jft~Jiru~l~~l~l-lfn'lLu'W~~C1~1J~~n 
q 	 q q 

LL~:;1-lf"h'Wtl~:;n'r)1J~'W11'J~ ~'Ju t:.Jft ~Jiru~~'1~'r)l~1-lf~'1 ~~~1 LU'W~~ ~ ~1J1'Wnl~t:.Jft ~1~LLfl -li1'J11'W~tJ1~'1 L~U,) 
~'1Yl'r) (?) ltl1:;L~U:;~'1 ~'1U (?)1~~1'1~1J lLU'I LYl~~~:; ~'1 ~1~~'11~~l'1~1J"1J'W~U'l LU'W~'W t:.J~ ~Jiru~~'r)l~1-lf~'1~ (?) LU'W 

~~C1~1J 1~LLri n'l~1~~'11~~1'1"l11J"1J'W~U'I n'ln:;LYiu~ -li1'Jn:;L'W~ln\l "1J'W~~1Jn'l -li1'Jer(?)'W~nn\l n\l~~ih ll~:;lLn\l
II II q q 	 q q q q 

n:;~i~\l lU'W~'W ~\ln~:;1J'J'Wnl~t:.J~~t:.Jft~JirueflL~~1~:;LL~ntJI1\ln'W'r)'r)n1tl ll~:;l~'r)t:.J~~Jiru~~1'Wn~:;1J'J'Wn1n~~ 

~~ri1 Ll~'J ~:;~'r)\l L-lil~n~:;1J'J'Wnl~C1'W'r)~'r)1~1~~\l'r)1~l;nfinl~C1'W'r)~'r)1~1~~~n1~ lLri nlnL-rlLu'r)n Ll~\l LL~:;nl~ 

v'i1lU'Wt:.J~~Jiru~n~:;u'r)\l 

~\l~ ~l'Wn~:;1J'J'WnlnLtl~ltli'W~'WLL~'J 'r)1~ ~1'Wn~:;1J'J'Wn1~Lltl~ltlL~'r) L~~~~ ~1ri'r)'W ~1'r)hJ ~1'Wn~1~ 
l~'r) ~'r)'1n1~C1'W'r)~ fm~n L~tlU (?)'r)l~nl~Ln1J ~'Jun1nL-rl LL-li\l ~:;v'ilnl~LL"1l LL-li\l~'Juf)fin1~LL-rl LL-li 'I1'W~n1!l'ru:;tJl1\l1 n'W 

1~LLri n1nLSJlLu'r)mL~\lLL1J1J contact plate freezing ~1'r)n1nL"1lLu'r)mL-li\lLL1J1J individual quick freezing ~'W'r)~n1J 
~n~ru:;LL~:;~1fl1"1J'r)\lt:.J~~Jiru~~~'r)'1n1~ L(?)uvf')1tl~\l~~1'Wn1~LlSJllUtlmL~'1~'Juf)fi individual quick freezing ~:; 

il~l fl1 LL'W'In~l Lti'r)'1~1nil fl'Jl~~:;(?)'Jn1'Wn1~tJ1 t:.Jft ~JiruSVl1tll-lf tJI'r) LL~:;n~:;1J'J'Wnl~t:.J~~ ~'r)\l1-lf~'W'Vl'W~~1nn~1
q 

n1nL-rlLL~'1Ll1J1J contact plate freezing L~~1:;~1~f1Jn1nl-rlLL~'1~'1~(?)~LU'WllU1J~'1vY\l[?]'J ~\ll~(?)~'J 
lti'r)'1~ln1'Wn1nL-rllL-li'l LL1J1J~ ~'1~:;~n4'(?) L~U\l1'W1l1"l1'W:;~1~f1Jn1~Ll-rl LL-li'll'W1E~lrulLfl:;"1J'Wl(?)~ril~'W(?) ~ln~'W~:; 
L~~J1fl'l1tll'W1l1"l1'W:;~1~f1J LL-rll~l~~ ~ln~'W~'1tJl111"l1'W:;~C1nu~~~ LL~'J1tlv'ilnlnl-rlLU'r)n LL-li\ll'W~LL-rl t(?)t1v'i1n1~

'II q 	 'II 
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fl~~ru'lMJij"lJ'El\l~\l LLfl~Jlfl\l~'Wn\llh~~nru -20 'El\lfilIL'l!flL~U~ rnUL'WL,)fll 1-2 i')hJ\l Lri~'El\l LL«rlLU'WLL'U'U~L~ 
LL'El~t~L-WtJ dJ'W~I~v'ilrl,)l~ LU'W ~lmr'W~\lUI~\l~ LL«rl LL ~\l LL~,)'El'f)n~lnJlI"1l'W~~I~~UnlnL·rl LL~\l LLfl~.yhnl~Un~L'W 

U~~,.nruevl 

nlnL"llLL~\lLLUU individual quick freezing (IQF) ~'W~~dJ'WnlnL"llL~'f)mL~\l b~unl~~tJ\l~\l~~'f)\lnlnL"ll 
LL~\lU'W~ltJ·v·n'WVlfl~!?l') LLfl~.yhnl~~1 L~tJ\ln\l ~1'WLrl1'f)\l LL"ll L~'Eln LL~\l n\l LL~fl~!?l,)~~Clnfl~'f)ru~Jlijfl\l~\ltl~~~lru 

" q qJ q qJ 

40 'El\lf'111L'l!flL~tJ~ L-ifL,)flltl~~~lru 5-10 'W1V1 Lrl1'El\lLL"llL~'f)mL~\l~'f)I~L~~I~vilrl,)I~LU'W1~~flltJ'Eltll\l L"ll'W dJ'W 

rllfU'El'W1~'El'f)n1snt?fL~fl,) ~1'El1'Wb!?ln~'WL~fl,) dJ'W~'W L~'El~\l~mrl~'El'W!?lI~~ltJ~I'W~I'W'El'Eln~lmrl1'El\lLL"1h~'ElmL~\l 

LL~,) ~~~nU~~'fl\lL'WU~~'.nruevl nlnL"llLL~\lL'W~n~ru~~L~l-JI~~I~~U~~!?l.nruevl~\l~~~~I'Wnl~!?l~LL~\l LLfl~~\l~ 
~1'Wnln~~~flr11~n~ru~~1\l1 

4. ~~!?l.nruevln\l~hJ~'El\lLL«rlL~'f)mL~\l
q 

LLthlUi'W~'W~1 LU'W~')'Wu~~n'f)U flU Lrl1'El\l LLn\l~1'El'El\l ~tl~~n'ElU~'W1 "lJ'f)\l ~~ ~.nruevl LLfl~in1tl L·ihn~~u')'Wnl~L,x 
rl,)I~~'f)'W L~'f)nl~"J,hL~'f)'~'W'Vl~~LLfl~LU'WCl'W'f)~'f)I~I~ 

1~LLfi ~\l'WI\l (Macrobachium rosenbergii) ~\l~mJ (Macrobachium lanchesteri) ~,)'W~\lJln~'f)mLfl~~\l'Vl~Lfl 
~'W~'El~~flltJ"1lU~~inl-Jlu1tnrl1~LLri ~\lflfll~1 (Peneaus monodon) ~\lLL"1lU')tJ (Peneaus merguiensis LLfl~ 

Penaeus indicus) ~\l!?l~nl~ (Metapeneaus sp)LLfl~~\l,r\ln~ (Panulirus sp) LU'W~'W LL~~\l~i1nln~U\lfl'W~ln~ 
~~~'W1~LLri n\lnfll~1 b~tJ~~nln~tJ\l!?lI~"1l1tJ~\l'Vl~LflLLfl~L'W1J1L')ru~'W~JI~~ ~fl~~!?ln\lnfll~ILLfl~n\l"1lU~ 

q q q q q q 

~1\l1LL~~\lL'W!?lI~I\l~ 2 
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2535 179,357.52 25,054.86 5,526.80 445.28 184,884.32 25,500.14 

2536 219,900.12 31,938.82 5,614.19 486.53 225,514.30 32,425.34 

2537 259,083.77 39,410.22 4,362.20 334.84 263.445.97 39,745.25 

2538 255,890.07 39,244.82 3,650.47 300.43 459,540.54 39,544.65 

2539 235,035.12 39,914.82 4,464.41 397.31 239,499.53 40,312.13 

2540 223,551.18 48,674.38 4,009.06 430.13 227,560.24 49,104.51 

VJntJ L~tJm:Wlru~~u1~'WtJ 2536 ~m:Wlru 300 l1i'W 2540 ~m:Wlru 200 l1i'W (~:Wl: ~lt!n':n'WLfiI~11~n~nl~ 


Ln11!?l~) 'En~~~lL~ !?l~lnnlniJ~tJ'WLliJ~'l"lJ'El'l~'l LL'J ~~'El~1 LL~:;nl~~ ~~'l"lJ'El'llh"1l1tJ L~'W ~'l'EltJ1'lhn!?l1:wnlnYn:;

q 

L~tJ'ln'l"lJ'El'lLn11!?l~n~ vh1~~~~~~!?ln'lLtl'W~'J'W1~nJ 'W'Eln~1nt!'W~'l~n1~ibL·ihn'l1'Wm:Wlru~L~:W~'WYlntJL'hJT1'W 
II II QI II II 

n'l~1oiil'Wnl~u1LIlfD1LL~:;~~!?lLtl'W~~~.rirueyfL~'Eln1~~'l'El'Eln"lJ'El'l1YltJ t!'WhJ1~~L'UYn:;n'l~LYn:;L~tJ'l~'W1'W
q q 

228,132 43,091259,434 11,7892537 

238,124 33,922258,120 15,9262538 

206,700 18.460210,210 14,9502539 

204,800 1,400170,200 36,0002540 

217,600 4,600200,200 22,0002541 

n'l~~ULL~:;~~!?l1~~'J:wvY'l{nL-iflm~h~ 1ojfu1lnfD11l1tJ1'WiJ~:;LYlfil LL~:;~'J'W1~rd1~~'l'El'Eln nl~~'l'El'Elnn'l"lJ'El'l 
q OJ q 

iJ~:;LYlfil1v1tJ1~L~:W~'WVJn1 tJ ~'WiJ~:;LYlfil1Ylmtl'W~~'l'El'Eln~'l~ltJ1~n.J"lJ'El'lL~n ~'li1~'1U'WLtl'W~~'l'El'Eln~'lLtI'W'E1''W~U 
~~'l"lJ'El'lL~n L~tJ~~m:WlruLL~:;~~fOhnl~~'l'El'ElnL~:W~'WVJntl~'lLL~tl2529 ~'W~'l tJ 2537 LL~:;~'lLL~tJ 2537 ~'W~'l 

http:49,104.51
http:227,560.24
http:4,009.06
http:48,674.38
http:223,551.18
http:40,312.13
http:239,499.53
http:4,464.41
http:39,914.82
http:235,035.12
http:39,544.65
http:459,540.54
http:3,650.47
http:39,244.82
http:255,890.07
http:39,745.25
http:263.445.97
http:4,362.20
http:39,410.22
http:259,083.77
http:32,425.34
http:225,514.30
http:5,614.19
http:31,938.82
http:219,900.12
http:25,500.14
http:184,884.32
http:5,526.80
http:25,054.86
http:179,357.52
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1] 2542 tJhJ1run1~~'l'eY~n~'lhJ1~L~l-J~'W LV1tJ~n1~~'l'E)'E)nvY'l~'lLL~L~l~mL~'lLL~~~'lLLiJ~XiJ~'W1 ~1)l-Jn'Wdj'Wml-J1ru 
240,000 1?i'W LL~~~l-J~rhiJ~~l-J1ru 90,000 ~1'WU1Yl1'WU 2542 I?i'lLL~V1'l1'W~l1n'l~ 4 LV1tJl?l~1V1~~1riru"ll'E)'ln1~~'l

~ ~ 

'E)'E)n~'l"ll'E)'l1YltJ1~LLri ~~'W ~"'fJ'E)Ll-J1n1 ~'lr1LiJf~'W 1~wr'W LL~~ri'E)'ln'l LV1tJ~~LL"ll'l~~1rit1J 1~LLfi L'E)nI)1V1'E)f 

:S'WLV1ih~tJ :S'WL~tJ LLl-Jn=DLn LL~~L1tJl?l'W1l-J LtI'W~'W 

~1'i1.!JvI 4 ml-J1rul-J~rhn'l LL~~~~l?lJlru,]n'l~'l'El'E)n"ll'E)'liJ~~LYl~1YltJ ~~"'~1'ltJ 2529-2542 
~ q q 

"'kll)tJ : lfil-J1ru (1?i'W); ~~fOi1 : (~1'WU1Yl) 

1] n'l LLiJ~~iJ"1lilV1~'W q ~ 
n'lLL~L~'E)mL~'l

q 

~ ::,n1~ 'l'E)'E)nYl'l",l-JV1 

ml-J1ru l-J~fOi1 
~ 

ml-J1ru ~~r)1 ml-J1ru l-J~r)1 
~ 

2528 18,156 1,560 24,041 3,439 42,197 4,999 

2529 21,193 1,831 28,729 4,391 49,922 6,222 

2530 26,306 2,573 33,903 5,749 60,215 8,321 

2531 25,716 2,894 49,827 9,698 75,526 12,595 

2531 25,816 3,204 74,928 16,059 100,108 19,262 

2533 31,713 5,202 84,722 20,454 116,437 25,655 

2534 38,351 6,947 121,240 26,681 159,591 33,627 

2535 41,559 8,273 140,422 31 ,696 182,001 39,969 

2536 45,975 11,156 148,886 37,842 194,861 48,998 

2537 53,616 13,993 199,476 49,156 253,092 63,148 

2538 61,980 17,013 175,091 50,302 237,071 67,315 

2539 69,467 19,329 161,462 43,402 230,929 62,731 

2540 75,409 28,532 137,082 47,185 212,491 75,717 

2541 101,076 38,364 147,251 57,418 248,265 95,783 

2542 113,299 40,743 127,229 46,839 240,529 87,850 

IV .J a 
n1'391'3'J~~'eltJ LL~~fl tu1l1~dlJ'el-!ln-!l LLvn LL1I-!I 

q q 

mrusyJ"lI'E)'ln'l LL~ LL~'l~~ r1ru[l1~t!'W~'W'E)tlnu l?l~1 V1 LL~~r11)1l-J ~'El'ln1~"ll'E)'ll?l~1 V1 n1~l?l~I)"'l~'E)'J LL~~r1ru[l1~
q • ~ q 

"ll'El..:j~'l LL~ LL~'l'E)1"'l~ LLl?ln~1'ln'W'El'E)n1iJ LL~I) LL~iJ~~LYl~~1'l1 "'l~ih",'WV1 LV1tJ-vi'1)1iJ"'l~~oif'E)ih"''WV1~1n~L~tJ'ln'W ~'l"'l~ 

LtX'Wrj1oif'E)n1"''WV1~'''l~~1l-J1~nu1Lih1'W~'''fl1~i:ln1''''WV11rj'vY-3Yl1-3n1tJ[l1~ Yl1'lLr1i:l LL~~Yl1'l'~'WYl1u (;]1l-J 

~ ~ l/ IV tJ tJ a .:Jq ~ 11 J I 

U.S.C1621-1629 LV1tJYll-J1l?l~j1'W'W"'l~1"1lnu~ru[l1~"ll'E)'lfJ'l~V1LL~~fJ..:jLL~LL"lI'lYll-JW.nl-J~~'E)1V1 ~1)l-JYl'lfJ-3Yl~1'Wn1~ 
I .... lLI~'" cv .... cv tf' lLI~ a 

~~(;]l-J1LL~1) Ll-J'E)LYltJUnUl-J1(?l~j1'W~~I?1[lruSV1~(;]~1"'n~~l-JfJ'lLtJ'E)mL"lI..:j "ll'El'ln~~Yl~,)'l~l?l~1",n~~l-J l-J'Eln 115-2529 

I USC 1621-1629 1l-J'Eln 115-2529 
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• ~'l~~ (uncoagulated protein) • n\l~1J (raw) VI~1tJn\l n'l~~. 	 . 
VI~'El~\I~1~~Uf)'"J1~~'El'WL~tJhl 

vl11mu~~'W~~'"JL~'El~'lLL~'l~'"J• ~'l~'"Jn (unboiled) ~\I~~nl~f)'"J1~~'El'Wl'W"1h\lL'"J~1~~'WL~tJ~ 
, 	 , 

'q ruVl1Jn~~'"J"lJ'El\l t:-J~[?l.nru"~\I"v'l'El~~:;vl11~Lfi ~n1~ coagu late "lJ'El'l • ~'ln\l~n (preboiled) ~'lVl 

LU~~'W 1~~1Jf)'"J1~~'El'WL~tJvl11VITu~~'W 

'" 	 "'..: "l '" ",.J ... ~~'"JLC'El~\ILL-ii'l[;]'"J LLlJi~:;13Jvl11~• ~'l~n (cooked-heated) ~'l'Vl~n bVlfl'"J1~~'El'W'Vl~ruVl1J~LL~:; 

Lu~~'Wl'W[;]'"J~'l LL~'1[;]'"JL'"J~1~~:;vl11~~'ln~1'l"lJ'El\ln'l~'El'W"v'l'El~~:;vl11VITu~~'WLn ~. 
coagulation • n'l~n(cooked) n'l~1~~u. . . 

fl'"J1~~'El'WL~tJvl11VITU~~'W"lJTN 

• 	 ~\Ihj~~'"J (headless) L'U"v'l1:;~'"J'W~'"J"lJ'El'l~'l~m'El1'El'Eln LL"hu~'Eln 

LL~:;Vl1\1iJ\I'El~ 

• 	 ~'l~'ElmU~'Eln LtI'W~'l~~'ElmU~'Eln LLlJiL~'Wn~1'lVl~'liJ\lhj~m'El1'El'Eln 
LL~:;VI~'l~\1hl C1 n~1 LL~:;iJ'l~~'"J'WLU~'ElnU~'El'l~ ~Yl1tJ lL~:;~'"J'WVl1\1

'II 	 • 

~'lU~'El'l~~Vl1tJLl~:;~'"J'WVl1\1~nL'El1'El'Eln lLlJiL~'Wn~1\1V1~'liJ'l13J~n 

L'El1'El'Elnll~:;VI~'liJ\lhj~n~1 

• 	 n'l~'ElmU~'Elml~:;~1V1~'l LtI'Wn'l~~'ElmU~'Eln ~'"J'WLU~'Eln"lJ'El'ln'l. . 	 . 

tJ~'El'l~ ~Yl1tJ Ll~:;~'"J'WVl1\1iJ'l'ElU lL~:;~1V1~'ll'El1l~'Wn~1\1V1~'l'El'Eln 

• 	 'II 

G.ll.IIVQCV 

[?]'"J~'ltJ'l~~m~ru:;n~~ 

• 	 ~'l~'ElmtJ~'Eln ~1V1~'l ll~:;13J~Vl1'l LtI'W~'l~~'ElmtJ~'Eln ~'"J~vr'l 
lU~'Eln"lJ'El'l ~'lU~'El'l~ ~Yl1tJ LL~:;~'"J'WVl1'l ~nL'El1'El'Eln LL~:;~1V1~'ll 'El1 

L~'Wn~1'lVl~'l'El'Eln [;]'"In'liJ'l~~n~ru:;n~~. 
• 	 ~'l~'ElmU~'Eln ~1V1~'l Ll~:;U1J:;'El'Elmtl'WltJ~L~'El (peel and 

deveined, butterfly, tail on) LtI'W~'l~~'ElmtJ~'Eln ~'"J'WLtJ~'Eln"lJ'El'l 
n'ltJ~'El'l~ ~Yl1tJ LL~:;~'"J'WVl1'l~'l'ElU LL~:;~1V1~'1 L'El1 L~~'Wn~1'lVl~'l 
•• 	 'II 

'El'Eln LL~:; LLU:;'El'Elmtl'WttJ~ L~!l 

• 	 ~'l~!lmU~!ln ~1V1~'l~'Wn\lU~'El'l~~1 (peeled and deveined, 

. • 	 , .G) . ~ ... . . 1.011 . . . J . 1.011 . ~ . I ~ " . 

1. ~'lvr'l[;]'"J (whole shrimp) 1~LLfi 
~\IVl~~'"J (cephalothorax) ~1[;]'"J 

ll~:;Vl1\1f)~1J hh'El1Lu~'Eln'El'Eln 

2. 	 n'll~~~'"J (headless) 1~LLfi n'l. 	 . 
"n~-if'El 1. Vll'El1~'"J'El'Eln 

3. 	 ~'lL'd'El11V11'l (peeled tail on) 

1~llfi~'l~ l'El1~'"J ll~:;LU~'Eln'El'Eln 

ll~'"J lLlJiiJ'lf)'lLVI~'ElmU~'Eln 

U~'El'l~~Yl1tJ~[;]~n1JVl1'lLL~:; 

Vl1'l'El~ LLtl'l'El'Elmtl'W 4 LLUU~'El 

3.1 	 LLU1JL~~[;]'"J (round) 

3.2 	 Ll1J1JL~~[;]'"Jein1~ (round 

and deveined) 1~LLfin'l. 
[?11~-if'El 3.1 ~L'El11~'El'Eln 

3.3 	 LL1J1J~l~'El (split or cutlet) 

1~LLri~'l[?11~-if'El 3.2 ~~1 
.... "" ... "" "" VI~'l~nLn'Wf)NVI'W'l"lJ'El'l 

f)'"J1~VI'W1"lJ'El\l[;]'"J Ll~'"J LL~ 

'El'Eln LtI'WlU~ l~'El 
3.4 	 LLU1Jt.hVl~\1 (western 

style) 1~LLri ~'l"n~-if'El 3.2 
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.?I 	 i/.... • ldi ,.,/. • ldi i/ • I i/
western style) ~lJ'W11\l'Vl~'Eln LlJ~'Eln '('l,)'WLlJ~'Eln"lJ'El\l11\llJ~'El\l~(;) 

YflmL~:;~,)'WVll\l~\l'El~ LL~:;~IV1~\ln\lU~'El\l~~1 

• 	 ~\l~iinl111l(;) LL[;]\l!?lI~~~nfhi\l Vl1'Elnl:i'11l(;) LL[;]\lvhPlM:i':;1.JLrJU'W 

f11-n'W:;U:i':i'~, 

~ I Q,;'.cS t 

Yl~IV1~\I~n~I'WLLtlUn~l\1 

~111l')1~"lJl(;)~lnn'W~U~ln 

U~'El\l~ 1 Yll'ltr')~'Wn'l 

U~'El'l~ 4 

4. 	 ~'lL.o'ElhJ1rJVll'l (peeled tail 

off)L~LLri ~'l~L'Elltr') Vll'l LL~:; 

LU~'Eln'El'ElnvY'lVl~(;) LLU'l'El'Elmu'W 

4 LLUU A'El 

4.1 LLUUL~~l1l,) (peeled) 

4.2 	 LLU1H~~11l')efi'n1~ (peeled 

and deveined) 1~LLfi~'l 

!?l1~if'El 4.1 ~L'Ell1~'El'Eln 

4.3 	 LLUU~L~'El (split or cutlet) 

1~LLri~'l!?lI~if'El 4.2 ~~1 

.., 	 i/ , 

fl,)I~VI'Wl"lJ'El'l ~') LL~,) LLt.J 

'El'ElmtJ'W:i'tJ~Li'El 
'II 

4.4 	 LLUU~IV1~'l (western style) 

1~LLri n'l~I~if'El 4.2 ~~1, 
cv.c:i 	 I 0 cv 

VI~'l~n ~1'WLLtlUn~I'l~1 ~') 

1~"lJl(;)~lnn'W~U~lnU~'El'l 

~ 1 Yll'ltr')~'Wn'lU~'El\l~ 4 

5. n'l~'W (pieces) 1~LLrin'l~ii
q 	 q 

U~'El\ltJ'EltJn~1 5 tJ~'El\l ~1V1fu 

, 
Ylii"lJ'Wl(;)~lnn~1 50 11l,)[;]'El 

nL~nf~ 

6 . n'l-nil~~'W1 H1LLri n'l~LL!?ln[;]I'l
q q 

i/ 	 dI i/ .... 

~ln"lJ'El 1 tl\l 5 LL~:;!?l'El'l:i':;1i-n'W(;) 

" 	 , 
LYi'ElVl~n L~tJ'lnlnifl1~Cj(;)Yl~:;ii 
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1 n1~[;l~'J~~~1~ru1 ~~[;l.nruoy]LL"ll L~1)n LL~'1 LL"llL~1)mL~'1 

1'W ~1)n 1~r.r~LLtJ'I~'1LL"llL~1)mL~'1• n1:i'~'1JL~tJfl'J1~~'W (dehydration) VI~1tJn'ln1:i'~~'1 
1)1)mu'WLn:i'~r;11'11 LLr;1ihVl'W~fO)ru~ryL~tJfl,)1~~'W~1md1)~'1~~'1Ln[;l1~VI~'1~1n~ glaze LL~~ 
~~1J~~~1)'1n1:i'1~LLfiLtl~1)n~ml11)rem~1n~~[;l.nruoy] ~'J~vr'ln1:i'Ltl~tJ'WLLtl~'1~'W1~ 

1 . ~n'11ru~vi'')1tlLL[;lnr;11'11tl~1n~n'11ru~tln~ n1~~ryL~tJfl'J1~~'WLLtJ'I1)1)nLU'W 
1.1 n'lL~1)nLL~'11'W[n"1l'W~1J:i':i'~~~~1Jr;11'111~Lu'W 

~ 	 ~ 

-;:J ..t' G iJ 

• n1~~ryL~tJfl,)1~"1I'WL~n'W1)tJ (slight dehydration) 

VI~1tJn'l ~~ [;l.nruoy]~~'1 Ln tJI1~tJ1nrhiJn1~~ru L~tJfl,)1~~'W
'IJ '" 

LLr;1Ll,jiJ n1:i'Ltl~tJ'WLLtlfl'lYl1'1tl~~~1Yl~~ er~"1J1)'1 ~~ [;l.nruOY] 
q Go' q D 

L~tJ'Jn'W ~"1J'W1Vl~~1L~~1)• 	 n1~~'1JL~tJfl'J1~~'W1'W:i'~~1Jnfl1'1 (moderate 

rl'W n1Lu'Wn'lvr'l~'JVl11)n'l
~ ~dehydration) VI~1tJn'l~~[;l.nruoy]~~'1Ln[;l1~~1iJn1:i'~ruL~tJ

'IJ .... 

L~ Vl-vr'J ~1)'1 LtI'W~'1"11il~fl'J1~~'W LLr;1iJn1:i'Ltl~tJ'WLLtlfl'lYl'Ntl~~~1Yl~~er~"1J1)'1~~[;l 
(species) L~tJ'Jrl'W.nru6fll~~'WLLN 

1.2 ~'1LL"llL~1)mL~'1~1)'1iJ~tJI1~
• 	 n1~~'1JL~tJfl'J1~~'W1)th'l~1n (excessive 

"1IilVl (species) "1J1)'1n'lLL~~
~dehydration) LU'Wn1:i'~'1JL~tJfl'J1~~'W"1J1)'1~~tJI.nruoy]1)th'l 

~~1)1Vl~1n~'WiJ~~Yh1'\X~flYl1'1tl~~~1Yl~~ er~"1J1)'1 ~~tJI.nruOY]Ltl~tJ'W 
2. n1:i'[;l:i''J~~1)1J~YhtVltJn1~11l:i''J~ 
~~ ~ ...... ~ 
'W'W~nfl'WLL~~~n'11ru~L'W1) 

2.1 n~'W VI~'1~1nyhl~~mL~'J 
, 

iJ ""'... iJ 
[;l1)'1~n~'WL'il'W1~"1J1)'1~'1 

tl:i'1~~1nn~'W~'W~1~~'1
Ln'W~1)tJ~~ 10 ~1~ LL[;ln-vrn~1i'l~1V1Un 

tl:i'~~'1rf L~1)[;l:i''J~~1)1JLL~'J 
• tVltJn1~~'1 Ln [;l LLfl~~~n'lvr'l ~'J~iJ"1J'W1 Vl L~n~~Vl~1'W'J'W1~ 

~ ~ 	 ~ 

~1)'11~fl~LL'W'W1~lJ1)tJn~1 

3 fl~LL'W'W t~tJ~~1:i'ru1~'1n 
, l/ 

Q..::::Iiev ~ cv I 

Vl~1n ~~n'11ru~"1J1)'1nfl'W[;l'lLLI1l 

n~'W~Vl1tl~'Wn'l1~iJn~'W, 
~~1L~~1) 

1Vl1 5 fl~LL'W'W 
3 'Vl~1 (black spot) ~~'J'W-vr'J"1J1)'1~\l Lil1)'1~1nn1:i'vi1fl'J1~ (~~iJn~'WLLN~'W LLr;11~iJ

~~1)1~~1~~ tV)tJ1)1~iJ~'J'W"1J1)'1~'1~iJ~~1V111)~fl~1 ~'1LtI'W~~vi11'\X ....: "'" , .... "'" ..I 
n~'Wfl1,)Yl'W1NLntJ~Yl 

flru[)1'WYl1'1tl~~~1Yl~~er~"1J1)'1n'l~~fl\l1~~1n'lJ'W~~LtI'WLL1JU~iJ
~ 	 ~ ~ LL~~'1n'ln1~Ltl1L~tJ 4 
Ltl~1)nVl11)1~iJ Ltl~1)n , ~ fl~1V111) ~1n~my.J'I L~'1~1n n1iJtlnn!) 

. ..... I1~_ .O _ _ . __ ~ ... J . ""'_ .. __ G_ . _ . . ~ __ . _ '1 .. _ ' 

2 

• 
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uul~ 3 ~lLL'\.nj\lLL~:;"lJ'l..nvl'vhn~~'WihJ'Wl~L~nl-nm"1'el"lJ'l..n~1,,mJ 


n~lu~ltJ ~'l..l~'el 1~LLVdL'ihlul'WL~'el~\l"'1mr\l'el~U'l..l~,) ",1'eliJ"lJ'l..l1 ~ 

'1 J'~.df ~a.J

l~C1Jn,)l 1/3 "lJ'el\l~'WYl"lJ'el\lLU~'elnYlL~nYl~~ f1:;LL'W'W 

4 ~l~fun'l~LL(11n~nhJ~d-JU~nr ",1'eldj'l..l~'W 1~~ ijn~'W~~Un~-n~L~'W• 'iJ 

(n~'WLL'eld-Jtd-JLtltJ) 2• n\lLU'W~'W (shrimp pieces) iJ'ElU 2 ~m~ru:;
• 	 'iJ 

• ~'W~\luu1~ 70 ~'W",1'elU'eltJn~11'W~il\ltJ!l'Wvf (0.45 
, 

a I Q.q, a I Q"I 

L"'d-J'WL'Wl d-Jn~'WL"'l-J'l..lL'l..ll"11~L~'l..lnt~nfd-J) ~l"'fun\l~iju~'El\l'ElUU'EltJn~l 5 U~'El\l vr\l~il 
• 'iJ 

l~L~d-Jl:;LLfinl:i'U~ Lnfl~,)'W~l\1~1'ell~ij 

1 f1:; LL'W'W• n\l~UU1~l-Jlnn~1 70 ~'Wl'W",il\ltJ'El'Wvf :i',)l-Jt1\1n\l~iJiJ'eltJ. 	 . ... 
2.2 ~m~ru:;Lil'el "'~\I~lnYhn~l 4 tJ~'el\l ~1'el~,)'W~LL(11n~n~ln~\lvr\l~,)LLtJlil"1J'Wl~1"'C1i 

'1 ~ ~ ~ ... JI' '1'
b"'~mL~,) (11'el'll-JL'l..l'elLL'l..l'l..l l-Jn~l 2/3 "lJ'el\lfl,)ld-J~'Wl"lJ'el\l~\I 

~tJ• n\l1~~d-JU:i'nr (broken shrimp) "'l-JltJt1\1n\l~LL~n'el'eln~lnn\l
II cu 	 q q 

~ ~ ..J ~ ~ 
.... Q"I Q ~ I .... '" 
... 3. nlnfl~'elU (L'U~l:;~\lLL'!JLtJ'elmL"1J\I
Yl\l~,) LL~:;l-J"lJ'Wl ~m'Wn,)l 1/3 "lJ'El\l f1,)ll-J~'Wl"1J'el\l ~,)~'l 

~l-n~lLfI~'ElU) n\lLL"1lLLU'ElmL~\l 'Ell~.• 	 ~\I~L~tJ~ltJ (damaged shrimp) ~d-JltJti'l~\I~LL~n1~ 
~:;LfI~'elU LLUU LU'l..ln'El'l..l~1'El LLUU LU'l..l

~l-J\l:i'nr~lnnl:i'~nu~",1'Eln:i':;LLYln 'Vil1~L~tJttJl~ij~n~ru:; 
~')nl~ ~1 LfI~'ElU~ LL~\I rK,)~:;~'El\l

1,xL~'WLU'W~'W~\I 
~ ..:::lIt. Q"I ... I cv4 

Lfl ~'ElU c.J~ (11.nru"Yl'el tJl\1Yl') Cl\l 
• ~\l~hJ~'el\lnl:i' LL~:;~')'Wtr') (unacceptable shrimp and 

nl:i'(11:i',)~~'ElUl~'Vilt~tJnl:i'~il~
heads) 

4. vil\1~:i':;L"'tJl~ 
• ~,)'l..l"lJl (walking legs) vr\l~~~'El~nu~,)~\I""1!l1~~V)'El~ 

~'El\ll~Ln'W 30 j1~~nfl-J
~ ~ ~ 

nu~')n\l. 1'WL(11~L~'WtJI'El~1"'UnL~'El 100 nfl-J 
• ~,)'WLtJ~'ElnLL~:;"''W')V)'''1'el~'W~')'W~hJ~v)'El~nu~')~'l 

5. ~'Elun~1'el\l~tJ'Ell-Jl~ill~ 
• ~,)'W"lJ'El'l LL~'W"'l'1 (flipper) "'d-JltJt1'l~,)'W"lJ'el'l~l'l~il~')'W 

1~ LLtJI ~'El'l1~ Ln'WLnruevl~nl"''W~ 
11l'W(111:i'1\l~ 11'Wl-J'eln 

'El'W~:i'ltJ~v)l-JlnU~,)'elUl\1~\l nl:i'Yl~~'elUl~'Vilt~tJnl:i'(11:i',)~ 

• ~\I~~n~'elnLu~'eln1~~l-J\I:i'nr (improper peeled shrimp) ~il~~1~fU"1Iil~"lJ'El\l~'Elun~1'El\l 

~~~ LU'W~'eltJ~:;t~tJ~l'l..l,)'l..l~,) 
~,)'W~l\1'El'elnl~~d-Jv) ~l~fU~\I~~'ElnLU~'ElnLL~:;l~ij~l\1 ",1'El ~l",funl:i'Yl ~~'elU~'Vilt~tJnl:i' 

,
l'Wnl:i'n~un'W~'el n\lvr\l~,)LLI1l"lJl(;)tr') ",1'el"'1\1 (n\l~tJ\lhJ~'eln (11~')~~il~LL~:;-n\l ~l",fu~!lun 

~ ~ JI' d. tJ ~ IV ~, 

. 	 . 
LtJ ~'Eln shell on shrimp CllL'W'el'ri')'W ~'El\l~~YlltJ~ltJ Cl'el ')1 ~1!l\l~~ ~ LU'WL~!ltJ~:;t~tJ~l 
LU'l..lc.J~~.nruevl~ L~tJ"'ltJ ",un LL~:;~'elun~1'El\lYltJ!ll-Jl-MiJ 

• ~\I~ ~m.h~~\1 LL~:; L'Ell L~'W"'~\I'El'ElnhJ~l-J\I:i'nr "'l-JltJt1\1 L~'W l~~~~~ln~l",un 500 nfl-J 
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VI~-:J (alimentary canal) Vi'el1"'lijYl~1t.IVl1'el~'J'WVl:;n'el'W Vl1'elL"li 

~-:J~l-lf)'J~":;~'el-:J~nrh~V) LLIPit'J-:Jij'el~nlJ~-:J~1V1flJ~\l~'eln 
LU~'elnLL~:;eJ1V1~\l ~-:JVlflJn'l~'Jn~ij"lJ'W1v) 70 ~'W VI~tl'IJ'elt.J 

~ 

n~11Pi!lu!l'Wvf L~'Wn~1'1V1~'1~LVI~!l'el~t.J1'Jn~1 1 U~!l'l~11?i''J 

~!l~1LU'W"ir!lL~t.JVl1t.J ~1V1flJn'l~"lJ'W1v) 70-500 ~'WIPi!lU!l'Wvf 
. ~ 

I <iClIt,.q ~ d 

lJn~~'fl\l~'Wv) LV)t.J'Jn'WVI~'flVl~1tJ 

~Uv)~'Jl-ln'Wl-l1nn~1 4 -n'ellJn 

~i!l\l1~n!l~1e.J~VlJlru"Yl~'WLU'W 
e.J~VlJlru"YllJn~i!l'l ~\lLL~v)'11'W 

Vl1n'l~ 11'Wl-l!ln 

n~1'1V1~'1V11'elL"lihln'el~1 LU'W-n'el L~t.JVl1t.J 


5 n1~Vl~'J"~'ellJn'l~vi11~~nLL~'J 

~ ~ 

• ~l-llJ~Yl1'1n1t.J[)1~ ~l-llJ~Yl1'1n1t.J[)1~"lJ!l'ln'lVi~nLL~'J":;~'el'l
~ ~ 

LLt..!'W uv)VltJ'Wl~ LLlPihhVlilt.J'J ilf)'J1l-l"1ll-l~'W LLlPihh~:; ~l-llJ~ 
~ ~ 

Yl1'1n1t.J1l1~~hl~'el'ln1~~!l LVlilt.J'J LL~'l VI~m~:; ~'l~1'1'el!ln 

1U"1n~mj-ru:;"lI'el'l~'1tJn~ ~'lL~'1~lJL~LL~:;1~~nvi11~~n~'W 
Vi ~mj-ru:;Yl1'1n1t.J1l1~~hJ~!l\ln1~!l1"~1LL'Wn~:;~lJLU'W 

- L~mJ!lt.J ~'el ijf)'J1d-1LVlilt.J'JL~n'W!lt.J LL~\l1lJLL'u:;L~:; 

- U1'Wn~1'l ~'fl ij f)'J1l-l LVlilt.J'JU1'Wn~1\l LL~'l Vl1'fl LL'u:;L~:; 
.QI col col ~ .QI 

- l-l1n f)'el l-lf)'J1l-lLVI'Wt.J'Jl-l1n LLVI\ll-l1n VI~!l LL'u:;L~:; 

L~'elI?i''J'eltJ1'l nm.J1l-l1Vl~'J" L~!lVl1-n'fl ~1V1'WYl1\l n1t.J[)1~ Vl1l-l~1~ 
'IJ 

I "'" illIO ~ v.d lI'O ... 

n~1'Jl-l1 LL~'J"lI1'l Vl'W "lI'fl Vl1V1'W"'l:;nnlJ'WYln LL~:;f):; LL'W'W"lI'el\l"ll'el Vl1V1'W"'l:;n n 
'IJ 'IJ 

.... J!'I ~ 0.... IV ..!i 0 

~"1~ru1f):; LL'W'WYl Lu'W"lI'el Vl1V1'W":;~n~'Jl-ln'W f):; LL'W'W~'Jl-l'W":;~n'W1l-l1 

r'hVI'W V) LU'W unit grade "1I'fl\lI?i''J'eltJ1'l~'W~:;lJlJn1~1~f):;LL'W'l.!'d'''l:;n'el~11?i''J 
'fltJ1'1Vi~l-llJ~nrilf):;LL'W'WL'VhnlJ 0 

'IJ 

US Grade A 

Flavor and Odor - Good 

Maximum number of defect pOints - 15 

US Grade B 

Flavor and odor - Reasonably Good 

Maximum number of defect pOints - 30 

e.J~VlJlru·yh:;~'el'l~ni)Lf)n:;"'rJru[)1~Vl1l-li)fi1'W Official Methods of Analysis "lI!l\l Association of 

Official Analytical Chemistry (AOAC) ~~l-lYif)¥\l~ 14 section 18.004 (VI'W1 331) LL~:; section 32.059 LL~:; 
32.060 (VI'W1 613) 
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1. n1S'r)VI Cooking time "Official Methods of Analysis" section 18,004 

n1S'r)VI L1~n~n"lJ'fl'l~'1 !?l1'flU1'1'!'W ~:;n'fl~1~n L~'f)CJn1,xr111a-J~'fl'W~'Wi1~ruVlJJl11l1tJL'W (internal 

temperature) a-J1nn~1 70 'fl'l P11 Len~ L~m~ ~'1 L1~1~~:;yhL,xn'l~n~:;~'W'flUnU"lJ'W1 VI"lJ'fl'ln'l !?l1'flU1'1 
q q 'II q 

LL~:;'flUnS'nr~LfI.'Wn1S'yhL,x~n 1'WrnS'r)VI L1~1~YhL,x~n vi11~VltJLiLr11'fl'li1'flr)VI r111a-J~'fl'W~~'fla-Jnu 
qq. 

probe ~'VlS'1Ur111a-JtJ11"lJ'fl'l probe vi1n1S'r)VI~ruVlJJ~1l1tJL'W"lJ'fl'l~'1 ~unS'ru1'Wn1S'vi1L~~n S'1a-JvY'I 

J1,J'W~1V1fu'Vl'flVl ~'1~:;~'fl'lhJi1~'1~1'11U'W'fl~~'1~:;hjvi1L,xS'un1'Wn1S'l'lS'1~~'flU'Vl1'1US':;~1'Vl~a-J&1~ 

1flL'Wn1S'L~r111a-J~'fl'WLLri~'1 'fl1~li~um'nrr;i1'11 L'\'W ~unS'ru1'Wn1S''flU n1S''flULVltJLi foil ~a-J ~a-J 

~a-JL'W~'1 'Vl'flVlL'WnS':;'Vl:;n'WLLU'W 'Vl'flVlL'WJ1,J'W 'flU 'Vl'flVlU'W grill 'flu;1'1 LL~:;li microwave 

2. ma-J1ruUS'S''1vY'IVla-JVI (Net contents of Frozen Food Containers-Unglazed Food) vi1n1S'l'lS'1~ 
l'l1a-J1fl Official Methods of Analysis sections 32.059 LL~:; 32.030 ~'1i1Lnru"Yl1'Wn1S'L~'flmr11'El'l 
, .... 

IV IV ... 

"Il'lVl'l'W 

• ~1V1fuuS'S'~nrusyfi1"lJ'W1V1 5 U'El'Wv1 (2.27 nn)Vl1'fl~1n~1 liLr11'fl'li'l~i1r111a-J~1a-J1S'nLt.l. 
n1S'r)VI~:;L~tJVl1~ 0.01 oz (0 .28 nfa-J) 

• ~1V1f'JuS'S''1nrusyf~i1''lJt.l1V1Ln'W 5 U'fl'W~ (2.27 nn) liLr11'fl'li'l~i1r111a-J~1a-J1S'n1'Wn1S'r)VI 
~:;L~tJVlt1'1 0.025 oz (0.71 nfa-J) 

vi1n1S'~"I~'1Lr11'fl'li'lu'W~~~'Wr1'1LL~:;1~S':;~u ufULr11'fl'l1,x!h'W1~l'lN 0 L~'ElhJi1(;)1'ElU1'1 Vl1'flLL"lJ'W 

r)VI'fltJ~ rest point ~1n'!'WU1uS'S'~nrusyf"lJ'El'l(;)1'ElU1'1n'l'fl'fln~1nmLL'\ vi1n1S'n14'VlLn~VlJ1LL~'1~1n
'II q q'..J 

~1'W'W'fln"lJ'fl'luS'S'~nrusyf LL~:;vi1n1S'i'lJ1V1unvi'WYl (W) L1JVluS'S'~nrusyfLL~:;'Cn~~l'lnrusyf'fl'fln~1n
q • 

uS'S',nrusyf S'1a-JvY'I Ln~VI~1LL~'1 vl1uS'S',nru"Yl1,xLL,x'l~~ruVlJJl1,x'fl'l LL~:;vi1n1S'i'l~1V1Un (E) ~1V1un 
~~l'lnrusyf = W - E 
.... 

3. U1V1Un~'Vlfi"lJ'fl'l~~l'lnrusyf (Net contents of Frozen Seafood-Glazed Seafoods) 1Lr1n:;oJl'l1a-J. 
AOAC "Official Methods of Analysis" section 18,002 

n1S'r)VI~1a-J1S'nvi11~VltJLiLr11'El'li'l~LVla-J1:;~a-J l'l1a-J section 32.059 LL~:;1~~VI~'1LL~:;ufu 0 

(set zero) ~tJU~'fltJ LL~1 U1 ~~ l'l.nrusyf'fl'fln~1n~LL'\ Ltl VI LL~:;111 ~~l'l.nrusyf'fl'flna-J"I LL~:;~:;~1tJ~1 
LL~'1 LVltJLi~1LUt.l~1'W~'L,mS':;vt'l~1LL~'1V1a-JVI LL~1111~~l'lnru"Yl1u1t)1'W circular sieve No.8, 

L~'W~1~'Wtln~1'1 20 ena-J ~1V1fuuS'S''1nrusyf''lJ'W1V1~1n~1 0.9 nn LL~:;Li"lJ'W1V1L~'W~.h~'Wtln~1'1 

~1V1fu'JS'S',nrusyf"lJt.l1V1 0.9 nn LVltJ~hJ~'fl'lL"lJtJ1V11'flLLn~'1 fOi'fltJ1L~tJ'I sieve vi1LU'W~a-J 17-20 

'fl'lP11 L~'fll,x~:;L~VI~11~~1tJ~t.l ~'11t)LU'WL1~1 2 'W1Yl (LVltJn1S'4'uL1~1) vl1n1S'r)VI~1V1Un"lJ'El'l 
~~l'lnrusyfvi'WYl ~1V1un~1~LU'W'W'W ~'Vlfi 

4. ~')'\)!Um)I~'1~:;L~Vl~1"lJ'fl'l~'1LL'\LL~'1 (Drained Weight of Frozen Shrimp) 1 Lr1S'1:;oJl'l1a-J1fl"lJ'fl'l 

AOAC "Official Methods of Analysis" sections 18.016 LL~:; 18.017 
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nfd-J bb~:; sieve No 8 b~\.l~1~'Wdn~1\1 20 bL~:; 30 SJld-J 

f)fiv'h ":n~~lJl.nrusvlr.nmb~~:;u~~~.nruSVl1~~\l1'W(n:;n~1~,)~bL~:;r.id-J~\l1'Wf;l\l"lJ'W1~ 1.5 ~(;1~ ~iJ 
q q 

J1~\liJ~rul-uJih.h:;d-J1ru 26±3 'f)\lP!1b6JI~b~m~ t~tJ1~~,)'WU'W"lJ'f)\llJl:;n~1L~tJ~1n~:;~uJ1 bb~:;~ 
rl'W"lI'f)\lci\l bu~J1~iJ~ru""1Ji1b~tJ')n'W~dhd-J11'wci\lt~tJ1~iJr1,)1d-JL~,)1'Wn1~1",,~ 4-11 ~lJl~~'f)'W1Yi 
'Vi''WYi~J1LL~\l1'W~~(;1Jlrusvl~:;~1tJ t~tIn1~~\lLnlJl~1nn1~~d-J"lJ'f)\lr;l,)~\l1mtJtl1~~lJlJlru'Vl1~1'W 
sieve "lJ'W1~ 20 6JId-J ChLU'WU~~~.nrusvl"lJ'W1~1~iLn'W 0.45 nn LL~:;"lJ'W1~ 30 6JId-J tl1U~~~.nrusvl 

q q 

"lJ'W1~ 0.9 nn LL~:;Ln~tJ1~n~:;~1tJ ~\I~~(;1.nru'Vl1tTI'W sieve t~m~tJ\I sieve tJ~:;~.J1ru 30 'f)\lP!1 

~1n~:;'W1U ~UL,)~1 2 'W1Yi ~1mr'W'W1~~(;1.nru'Vl1tJ-B'\I 

",,~n~'W~1'W1'Wn1~LL~Lm'f)nLL~\I~'f) n1~~~'f)ru""JliJ"lJ'f)\I'f)T\,n~",,1'f)~~(;1.nrusvl~'W1~~1~\I~'WCi\l~:;~u~~\liJ.u q .. 

~f)(;1~'Whj~1d-J1~rl~:;~1Lij'WtJBmtJ1'Vl1\1~,)Lr1iJ~'f)1tJ1~ Vl1d-JtJn&i"~'WYl1-d~iJtJ:;tJ'W'f)~1'W'f)1""1~~'W~:;"ll:;-rnn1~ 

b~l'ru b&iUt(;1 bL~:;""tJ ~n~:;u')'Wn1~Yl1\1 Ld-J bLYlU'f)~~d-J~\I LL~ L~'f) L~'f)"lJ'f)\I'f)1""1~~:;fi\lr1\1~m1ru:;tltJ1~ t~tJvi'')1tJ,rn~:;
.... q .. 

LU'W~~ru""1JiJ -18 'f)\I P!1 L6JI~ L~tJ~",,1'f) ~1n~1 ~\I",,~n~1 riC1J ~'f) n1ntJ~tJ'W~Jl1,):;"lJ'f)\I~11'W'f)1""1~~ LU 'W"lJ 'eN L""~,)1~ 
LU'WJ1LL~\I L~'f)iJl~J1~'W~1d-J1~rlv'h""i.h~~1\111'WtJBmtJ1Lr1iJ bb~:;hjLU'W~U~b(;1~'Vl1~nUb~'f)~~'WYl1-d~tJ:;tJ'Wd-J1 
nU'f)Tl,n~1~ (~1tJ~'Wd-J tJ~:;~11l~,)\I, 2539) LL~~1n1nL~Lm'f)mL~\I~:;LU'Wf)fi~~L~'f)bllitJUbYitJunuf)fiCl'W'f)d-J'f)1""1~ 

~'W1 n(;11d-J LL~nfi\liJ~~1'Wn1~vl1~1tJ~~rn~~",,1'f)~~(;1.nrusvl~tl11tJLL·lhm'f)mb~\l1~ r1,)1d-Jl'WLLN'lJ'f)\ln1~v'h~1tJ 

~'W~'Wnu~n11ru:;"lJ'f)\ln~:;u')'Wn1nL'lLm'f)mb~\lLb~:;"lJ'f)\I~~(;1.nrusvl (1~\l~d fi~~d-Jf(;1,r,)1~n, 2532; ~1tJ~'Wd-J tJ~~ 

~11l~,)\I, 2539) 

n1~LtJ~tJ'WLbtJ~\I~~\I~~n~:;YlU ~'f) rJruJl1~"lJ'f)\I~~Vl.nrusvl~VlrfJ1 bL,j bm'f)n bL~\I'f)1~ bn ~~'W1'W,r'WlJl'f)'W1~,r'W 
lJl'f)'W""~\I UU ~\I bb~ bU'W~(;1 rl ~u~'Wn~:;vi'\In\lij'f) ~tJl'mr1 n1ntJ~tJ'WLLtJ~\I~~1d-J1~rl LLtJn1~LU'W 4 ,r'WVl'f)'W~'f) n1~ 

q .. 

LtJ~tJ'WLLtJ~\I~ Ln ~~'Wri'f)'Wn1nL-rl Lm'f)n LL~\I n1~LtJ~tJ'WLbtJ~\I~ Ln ~~'W1'W"lJru:; bb,j Lm'f)n LL-n\l n1ntJ~m.!LLtJ~\I~:;""~1\1 
n1nnu1'W~Jl1~Lb,jLm'f)mb~\I Lb~:;n1ntJ~tJ'WLLtJ~\lJl1tJ""~\ln1~~:;~1tJJ1 Lb~\I'f)!f)n (d-J~1 ~tJ~OO-J,r, 2529) 

. ,d • , d...J', d "'" a 
nl:i'LlJ~r.J'WLLlJfI"YlLnWl1'tJn'f1'tJnI:i'LL-lJW'f1nLL"1J" 

n1ntJ~tJ'WbLtJ~\I bn~~'W~\I LL~""~\I~1n~VlrfJ1 Qn~U~'Wd-J1~1n bL""~\lJ1 LL~:;L~!f) Vl1tJ~:;Ln ~n1ntJ~tJ'W 
LLtJ~NYl1\1~,) Lr1iJ1'W~n11ru:;~ ~1\1~1n"lJru:;~~Vlrf~1fi\liJ~~ (;1'f)~ n1~LtJ~tJ'WLLtJ~\I~ Ln V)~'Wri!f)'Wn1nL,j Lm'f)n bb-n\l Ln ~ 

~1n~1L""Vl~~1riru 2 tJ~:;n1~~!f)
q .... 
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~(Wr~I~~'liJ~f)[W~:;iJnlnU~tJ'\.JLLU~'l'V11'l~,)LfliJ!lU[?1~!l(f)L,)~1 L"11'W n~:;U')'Wnl~~¥I'lLL~:;~~ltJ
'IJ 

(metabolism) nl~U~U~rn'V'l fl,)ld-J Lird-Jir'W"lJ!l'l~I~~:;~ltJL'WL~!l Lm!lL~LVld-Jl:;nu fl,)ld-J Lird-J;r'W"lJ!l'l~I'V1:;L~ 

(osmoregulation) ~'lLtI'W~~L~Ln(f)nlnU~tJ'WLLU~'l"lJ!l'lmd-Jlru~I~U~:;n!lUU1'l".l!\l(f) L"11'W tJ~tJ Ln~;n'W LtI'W~'W LL[;J
'IJ 

t.h'Wn~:;u')'Wnl~ ATP hydrolysis 1~~I~u~:;n'flutd-JL~fJ~L~n"l Ln(f)~'Wd-Jlnd-JltJ v11L'\~\n(f)~ LL~:;n~'W~~1'W~[?11~1 

~'lLL[?1nlJh'ln'WLU[?11d-J".l!\l(f)"lJ!l'l~I~,r'W (mtJl f)\!~tJL~~M!, 2538; d-JtJ~ 4'tJr)~U, 2529; ')~~ruf)\!~tJ nlry~'WfJry".l!~, 
2539; Morrison, 1993) 

2. nlnU~tJ'WLLU~'l~Ln(f)~lnuDmtJl"lJ!l'lL!l'WL".l!~~lnLLUflV1~tJ~~(f)!l~L'W~')~[?11~1 

VI~'l~ln~iJnlntl~tJ'WLLtl~'l Ln (f)~'W~lntlDmtJl"lJ!l'l L!l'WL".l!~~iJ!l~L'W~,)~[?11~1 LL~,) L!l'WLsn~ 
~1 n LLU flYl L~tJ~:;v11V1Ul~tJ!ltJ~~ltJ~I~[;Jl'l1"lJ!l'l~[?11~1 YilLIX~[?11~liJn~'WLVliJ'W Lb~:;L '\.11 L~tJL'W~~(f) (mtJl ~1.J~~ 
L~:i'M!, 2538; Morrison, 1993) L"lI'W nl~tJ!ltJ~~ltJ~1:i'tl:i':;n!lutrimethylamine oxide (TMAO) ~'l'V'lUd-JlnL'W 

~[?11~11h:;LJl'V1tl~1 un~ TMAO ~:;hliJn~'W LL[;JLLUflYl~tJ~:;HfL!l'WLsn~tJ!ltJ~~ltJ TMAO LIXLtl~tJ'WLtI'W 
trimethylamine (TMA) ~'l~d-Jnl:i'[;J!lLtli1 

CH CH3
I 

3 
I


'1'" ......

-N=O L!l'W L".l!d-J~lnLLUfl'V1 L:i'tJ CH - NCH3 3
 

I I
~ CHCH3 3 


TMAO TMA 


L~!l'l~ln~[?11~I~L'\.I1L~tJiJnl~~:;~d-J"lJ!l-l TMA 1~d-Jln ~'l~nL-nmd-Jlru TMA LiJ'W~".l!il~nln'\.lIL~tJ"lJ!l-l~[?11~1 
!ltJl-lhn[?11d-JiJ~[?11~IUl'l".l!il(f)L'W"lJru:;~iJnln'W1L~mn(f)~'\.,m[;J~'lfl'liJmd-Jlru TMA L~tJ-lL~nU!lm'Vll,r'W LL~:;~[?11 

~IUl'l".l!il(f)iJmd-Jlru TMA d-Jln LL[;J~'l fl-l-W1Luu~tn fl1~ 

nl:i'Ltl~tJ'WLLtl~'lL 'W ~:;tJ:; LL:i'ni1~'W!l ~nu~ ruVl1:JiJ~'l ~'W ~'l,r'Wnl:i'~ (f) nl:i' Ltl~tJ'W LLtl~'l L~!l".l!:;~!lnln~!ld-J L~tJ 
"lJ!l'l~[?11~1~'l~'W!ltJnU!lruVlnijLunlnnu~nM1V1~-l~ln4'u~[?11~1~'Wd-Jl~lnLLVI~'lJl ~-l,r'WL~!l4'u~[?11~ILb~,)fl,):i'

'II • ".J 

Lnu~nMl1~~!lruVlJliJ ~1 L"lI'W (f)!l'lL'W~1 LL~-l Vl1!lLnUL'W~!l'l L~'W L~!l'l~lnnlnnufnMl~l?l1~1~!lruVlJln ~1~:;"lI')tJ
q 'IJ q 'II 

L~tlDmtJl[;Jl-l1 "lJ!l-lL!l'WL".l!~Ln(f)~'WL~-nl~'l (d-JtJ1 4'tJr)~U, 2529) 

.1"'/ .1 ..,/ '" J' ...J d r:# 

wmlJ~rJ'tJLLlJ~"'YILnt!l"lJ'tJ'1Jru::,,"nWf1nLL'1J" 

n1nL"lI L~!ln LL ~-l'"l:;LtI'W~~LIXLn (f) ~~n~1 LL~-l~'WJlltJL'W!l1V11:i' "lJ'Wl (f)Vl1!lnlnU~tJ'\.,mU~'l"lJ'Wl (f)"lJ!l'l ~~n~1 
LL~'l~ Ln (f)~'W~'"l:;iJ ~~ [;J'fl fl 

q 
ruJll'V'l"lJ!l'l (:.J~ l?l.rlruevl'fllV11nL"lI L~'fln LL<]'1 L~'fl-W1 (:.J~ l?l.rlruSVl1u~:;~1tJJl LL<]'l!l!ln nl:i' 

L~d-J"lJ'Wl(f)"lJ!l'l(:.J~n~n~:;Ln(f)~'WL'W:i':;VI~I'l 1 L~!l'WLL~n"lJ!l'lnlnnu~nMl(:.J~[?1.rlruSVl1'W~Jll,):;LL"lIL~!lnLL~'l {11 

(:.J~n~1 LL~'l ~d-J ~'WiJ"lJ'Wl (f) L~nn~:;iJL!lnl~L'Wnl~"lJtJltJ"lJ'Wl (f)"lJ!l'l (:.J~n~1 LL~'lL~U!ltJn~1 (:.J~ n~1 LL~'l L~d-J ~'W~iJ 
"lJ'Wl(f)LVlcU

QI 
(Boast, 1985) 
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~iI.<I) .Jo<II a iI 0<11 	 .Jo<II '" '" 0<11 0<11
bV1Lu'W n11LLvllLtl'flnLL"lJ'ILLUU"1l1 (slow "'~'fl sharp freezing) n1~LLVlJLtl'flnLL"lJ'ILL1J1JL~'J (rapid "'~'fl quick "'~'fl fast 

freezing) LL~~n11LL"1lLU'flnLL~'1LL1J1JL~'J,.,nn (ulttra rapid freezing) 'fl1r.HLU'lta1(?)'1~1~1'1~ 5 

Ultra rapid freezing > 10 

Rapid freezing 1-10 

Normal freezing 0.3-1 

Slow freezing 0.1-0.3 

Very slow freezing < 0.1 

l-J1: Boegh-Soerensen and Jul (1985) 

~i'U'VI~ll:\'Il:.Ji j;).nru~n.:l
II 	 II 

n'l~ii~"lJ.n1~ LL~'1 LLNLV1tlvr'Jttl LL~'J ~~ii~~'Wyi~tJ'fl1~tl'fltJ1J'W~'J LL~~8Jl'fln"'~1J"lJ'fl'l ~'Jn'l vr'l~ Ltl~'fm LL~~~~ 
• • 	 • 'IJ • 

1. 	 hflfl1J1L'fl "'~'fl hfl~1m~'fl'W ~~ii~n'jj'ru~tl1n1~~1tl~"'IL~'fl'l-ii1 ~'fl'WL~~tl hJn'W'fl1"'1~ ih~'J~'1~~ii~ 
LLV1'1~'fl1 LL~~~1tl1a1~1tl hfln,rn~~~ul'WU'fl~LfiV1~1L1l1L~tl Lti'fl'l~1nn1~~~~~:S'WYi~tJ~1~~'1 

2. 	 hflL~'fl'lLL~'11'Wn'ln~1~1 ii~m~tru~'fl1n1~~'fl'WLLtl hJri'fltl~1tl~1 n'W'fl1"'1~~V1~'1 ~1~'J'I'fl "'1n~V1L~'fl.. 

1. 	 L~fltX'JL"'~'fl'l ii~n'jj'ru~'fl1n1~ n'W'fl1"'1~~V1 ~'fl'WL~~tl hJiiLLN~V1 1J1L'Jru~'J'WtX'J ~'lu~~n'flua1'Jtl~1J ~1J 
~'fl'WLL~~m~'flnii~L"'~'fl'l ~'l~~tJl1m~'Jl-J1nl'WL'J~1 1-3 ~'W 

http:n'l~ii~"lJ.n1
http:i'U'VI~ll:\'Il:.Ji
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, , .., 
.c5I Q.c:.I roClil q iI Q,.I oC:Il..c::rt. cv r iI Q,.I 0 i.I i.I Q .c:.I r 
L'W'fl'l~1n'~'W'Vlj'EJ~rl'n~LnEJ'J~'fl'ln1Jn15'C-J~~C-J~~J)ruSVl~'1'VJn~'W[?]'fl'W n1j'~1j''J~"lJ'fl~~'Vl1'1!?11'W'~'W'Vlj'EJ 

~1nj'1EJ'I1'WLL~~L'fln~1~~~~yf ~'1LL~!?1'11'W~1j'1'1~ 6 7 LL~~ 8 

~1'W'J'W Salmonella Vibrio Staph. Coliform Fecal coliform E. coli ~1'1~'1 

~ , 
'W11J'fl 

X 
L'W'flVl'flEJ~1tJ U'fl 

'fl1V11~Lij!?1 U'fl 

N. 

97 

28 

26 

25 

10 

28 

24 

24 

18 

5 

5 

56 

11.5%* 

hl~1J 

hl~1J 

hJ~1J 

hl~1J 

hl~1J 

~1J 

22.1 %** 

16%** 

V. para hJ~1J 

V. cho O.07%,non01 32% -

non01 27% _ 

non01 16% _ 

non013.1% -

non 01 1.5% -

V. para <10 

1.7 

12.6 

7.7 

16 

16 

* ~1J S. anatum, S. stanley, S. brunet, S. bovismobificans, and Salmonella sp. 

** ~1J S. anatum, S. wandsworth, S. postsdam 

<100: 78% 

>1000: 78% 

>1000: 36% 

3.2 

3.4 

2.3 

9.2 

5.4 

1.7 

2.6 

0.08 

2.2 

hl~1J 

q1l.J~, 2543 

HampongK 

ittikun, 

1995 

Oalsgaard. 

,et al. 

1995 

Bhaskar, 

etal.,1995 

Reilly and 

Twiddy, 

1992 

Karunasag 

ar, 1984 
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11-3 
q 

~1'W'l'W Salmo. Vibrio Staph. t. coliform f. coliform E. coli APe 

1264 0.1%* - 1% <2.5x10
3
14.4% _ 

<1.8x10
2 

2.9%914 

300 

184 

100 

50 

70 

hJ~'J hJ~u 

<10 43% 

v . para 1% 

>2x10
3 

34% -

8.1% 

hj~u hJ~u 

V. para <10 

V. para <10 

hiwu 

V. para 75.8% -

49.7 

2% 

hJwu 

<10
5 

96% Mohamed, 

<10
4 

99% eta!.,1998 

<3 75% <10
6 

95% 

Seng, 1977 

<10
6 

45% Beckers,1981 

Gecans, 1994 

1.35x10
5 

Seydi, 1993 

Karunasagar, 

1984 

Wong, 1999 

~TW'l'W APe t. coliform E. coli Staph Vibrio 

63.3% * Berry eta!., 1994 

1464 30 13,000/35 7,200 <10 <10 <10 Swartzentruber, 

1468 30 860,000/35300,000 <10 <10 <10 eta!.,1980 

1300 30800,000/35 300,000 <10 <10 <10 

* ~u V. parahaemolyticus, V. algin olyticus , V. vulnificus 

3J1 UI~~1'U\'11-:1~~;1'l~\'1!J1~TVljl.J eJ~ lPI.nnl"n-:l 
~ q q 

l-J1~1J1UYl1-3,~uYi~~"1J'fl-3CJ~~nrwsyf~-3~1V1¥UtJ1~LYlf'i1~LU'W~111L·ihih~(lJ H1LLri ~~'W ~V1¥j'flLl-Jln1 ~V1 
In~~'lnJ LL~~'fl'fl~LVln~tJ 1~n1V1'W~l-J1~1J1'W'l~tJvf'l1tJ~-3LcW'Wn~tJ1~L~u1V1C1J1 ~'fl ~1~1J1'W1'Wn11CJ~~1,x~n~"1J 
~n'\j'ru~ (Sanitation and hygiene requirement) n11n1V1'W~~1~1J1'WYl1~'~~'l~YltJ1 (Microbiological 

standard) ~~1~LLri m~1rwL~'fl'~'WYl1~~Yh1~Lii~'l1~ m~1ruL~'fl~y'h1~Lii~'fl1V11ntlu~'\j' ~1Vl1J1'WYl1~'~~') 
~YltJ1~1V1¥U~'HL,jLL~'1"1J'fl'ltJ1~LYlf'i1~1~1 LL~~'11u~n11'1~ 9 U'flnr.nmrULUU~1~1J1UYl1'1L~~ 1~LLri ~1n~~~LU'W 
~1Vl1t)~~'l1~~~ ~1n~'fltJ'W LL~~~11tJUL~'flU 1'l~n'l~1Vl1J1UYl1'1n1tJ1l1~ 
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,]]U~'1J'il-l~~!1111ru" TVC/g E. coli S. aureus V 

. cholerae 

Salmonella sp. Others 

Frozen Raw N=5, c=2 N=5, c=2 N=5, c=2 NO NO 

Product 1 m = 10
6 

m = 10 m = 100 

M = 5x10
6 

M = 100 M = 1000 

Frozen N=5, c=2 N=5, c=2 N=5, c=2 NO NO L. monocytogenes = NO 

Cooked m = 10
5 

m = 10 m = 10 V. parahaemolyticus = 

Product 2 M = 5x10
5 

M = 100 M = 100 NO 

Marina Mix 
3 

N=5, c=2 N=5, c=2 N=5, c=2 NO NO 

m=5x10
5 

m = 10 m = 10 

M = 1x10
6 

M = 100 M = 100 

Breaded N=5, c=2 N=5, c=2 N=5, c=2 NO NO 

shrimp 
3 m = 10

5 
m = 10 m = 10 

M = 5x10
6 M = 100 M = 100 

1 	 ..
Ministry of Health and Welfare of Japan, 1983. Notification NO.153,27 August 1983 

2 Eu Commission, 1993. Commission Decision of 15 December 1992 on the microbiological criteria 

applicable to the production of cooked crustaceans and the molluscan shelfish. (93/51/ EEC). Official 

Journal of European Communities. No L61/l.p. 11-13 

3 Austrian Quarantine and Inspection Services, 1997. Notice No. 16/97 Risk Categorized Food 

Commodities. Imported Food Program. Department of Primary Industries and Energy, Cambera 

1ffll\JLn {j/~Tt.mlJ'CJ~(j/ LLfV::LLtiJ'lU 

1. 	 1't..nJ~~u'W~n1'~'~'1!f)!f)n~'1~VlLL"llLL~'1Lu'Wuhnrul-nn fl')~~::;1~~n1n~).J~~fl1~~~.nru~~'1ri!f)'W~~::;~'1 
!f)!f)n L~!f)L~).J~1fl1 LL~::;L~).J~,)'WLLti'ln1~~~1Vl1""nlJ~~~.nruey]~-l 

2. 	 n1fl~Jfl,)~~::;~1'W,)Ufl,)1).J~::;Vl')n1'Wn1~~'1!f)!f)ntVlu1~lJ~n1~~~')~~!f)lJri!f)'W~'1!f)!f)n ~lJ~!f)-l).J1~~J1'W 

~1'W~"lJ'fl'W1l1U LL~::;t'lJ~!f)'l~run1~).J1~~J1'W~'W~1 tVluiJ~lJiJ~'1V1't..bU'l1'W~~VltJ1~~'1nrh')L""~).J1n~'W 
VI~!f)~iJ~::;~Ylfin1~).J1n~'W 1~fl,)1).J~::;Vl')n ~') Vl L~,) L tJ'WliJ LLlJlJn1~1~lJ~n1nL1J1J fl~1J,)'1~~ L~!f)~ Vl fl1L-If 

rol1U1~n1J~iJ~::;n!f)1Jn1nL~::;~~'1!f)!f)n ~'1~1).J1~Cl~Vlt1ClJvn~1'111~Vlun1n~).J~!f)'1iJD1J~n1~~~fll)1).J 
~1).J1~Cl LL~::;).J1 ~~J1'W1'Wn1~~~')~~!f)1J 

http:LL~::;).J1
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3. ucy"n ~1t!~1~Un~')t!~l?ln A'1\11t!~\1 Ltlt!Ucy"n~1 fP1cy-v'h1~~\I~(?) LL"Il L~!)n LL-n\l"1J!)\l1YltJ1aJ~1~1~C1~\I'f)'f)n 

1u~\lnri~u~~LYlfltJhu1~ uru"'1~LLtJn'f)'t:m1~~!)\I~')t!~!) 1t!~')t!"1J!)\ln1n'W1~L~tJ\I LL~~n1~~Lrl~1~~. . .... 

~1~[;1nA'1\1 ~\I,jCY"'1~'f)LL~mrt!~~rX'f)\I~n1~LLt!~tJ1n1~1-iftJ1U{j~,)t!~vr\l"1!il(?)LL~~n1~U{jtiii'f)tJ1\1~nrX'f)\I 
L~!)~(?)m~1ru"1J'f)'1~1~l?lnA'1\1 LL~~1t!~1'L.m1~~Lrl~1~~~1~l?lnA'1\1 rl')~~n1'j"Vi1~~tJL~!)"'1~fi~Lrl~1~~~ 

LVI~1~~~nun1~tl1~11-ir) Lrl~1~~t1i')!)tJ1\1n'l L~'f)1m~n1~[;1~')~r)(?)~ LL'Wt!'f)t!LL~~Ltlt!~ L~'f)Ci!)"1J'f)\l1Pi1\1. 

~\lYl~L~ LL"Il LL-n\l"1J'f)\lU~~LYlfl1YltJ1~~n1~~\I'f)'f)n1U~\ll?l~1(?)1t!U~~LYlflIPi1\11 ~')L~n ~,)t!1"''1iL1Jt!~tJ'f)~fu 
~1n'l"1J'f)\l1YltJ~rlruJl1'W~ ~\I~~~\lLnl?l1~~1n~1rl1"1J'f)\ln\l~\I~\I'f)'f)n~1nU~~LYlfl1YltJ ~~1rl1~~\ln~1n\l~~\I'f)'f)n~1n

'I q q III q 

n1~tJ!)~fu~1nu~~ LYl fI ~~\IL~1 ~ t:-J~ [;1.nrusvr~\I LL"Il LL-n\lU1\1~')t!~nnnnt!L~!)~!) n1~l?l~,)~~'f)U LL~~1aJ~1~1~C1tJ1L~1 

U~~LYl fl1Pi1\111~ L"Ilt! U~~LYl fI~"'f~!)L~1n1 1~~~1tJ\l1t!ntJL~!)t!LL~(?)\l1~L~t!~1~t:-J~l?l.nrusvr~\I LL"Il LL~\I~1nU~~LYlfl 

1'VltJ~nnnnt!11' ~')tJL"'[;Jt:-J~Lti'f)\I~1nl?l~,)~'Wu ~\I~nu~n (filth) n1~l?lnA'1\1"1J!)\I~1~iJn~')t!~ ~')~vr\ln1~1-n~1~ 
un~')t!~~rX!)\I~1~ LL~~~~t!Yl~~'W')n Salmonella &i(?)~1nUt:-J~[;1.nrusvrn\l~~~tl1L-ih6J. • 



27 

i1ru""I~~lfOlru~I""fu~L~tJ\ln\ll'Wu~~u'W ~'Elnl1iJt:,J~t:,J~~~~n~lnrJl1'W'El~~l-Jln ~\lLu'Wt:,J~l~~'WYl'Wl'W
.., CLI III .. It .. 

nl1t:,J~~~\l~\l~'W ~lm"J~vil1~t:,J~t:,J~~~n~I~\lt1'WfDnVlrJliJ'El~""~ltJ~IL"""J LLl?i~IL"""J~~lfOlqJ1 t1'W 1~LLrinl1iJ~'El 
LLlJYr'Wf1'Jl-J n\l~n ~\l~ ~'EltJ ~ruJlly.j LL~:::nl1~ Ln Vl L1f11:::Ul Vl"lJ'El\l L~'ElhflUl\ln~l-JLVltJ L'Uy.jl:::L~'Ell'Jf~l'W'1l'J\l L'J~I""~ltJ 
tl~ cJl'Wl-J1 ~\lt1'WL~'El LU'Wnl1LLni1ru",,1 t:,J~ t:,J~ ~~ ~n ~1t1'W ~\l ~'El\ly.jtJltJll-J~~:::Yr~'Wl LYl f1Uflnl1L~tJ\ln\ll~iJi.h::: 

~ q 

~Ylfi1l1y.jl-Jln~'WLVltJl~iJfDil1;{~ltJl?i'Elml-Jlrut:,J~t:,J~~1'W'EY~11~~I~\l1~J)L'W'El'Wlf1~ nlnJfuUNYr'Wfin\l1~~Il-Jl1n 
q q q 

t:,J~ ~~n~\l~iJ ~ru1l1y.j LL~:::iJ f1'Jll-J ~1'WYll'Wl?i'ElL1f1~\liJ f1'Jll-J~1 fOlqJ'ElUl\lri\l LL~:::~'JtJ m"J~f1'Jll-JlYll\l ~1'W'Eln:~'J 
,)YltJl (molecular biology) ~\lL-ifll-JliJU'VlUl'Vl'EltJl\ll-Jlnl'Wi1~,u'Wl?i'Elnl1')4'tJLL~:::Yr~'W1 (research & 

development) Lti'El\l~ln~ll-Jl1tl'vhl~Yl11u-if'Ell-J~Yll\lYr'Wfin11l-J~nl""'WVl~m~ru:::Ll~:::nl1LL~Vl\l'El'Eln"lJ'El\l~\liJ~')~~
'IJ q 

~m~nl~ ~\l~:::~lti.J~nl1~4'tJ~1~t:,J~~f11Vlnl1nrLL~:::~'El\lnl11~'W1:::tJ:::L'J~I'e1'W~'WL~'ElLVltJununl1~m~ILL~:::')4'tJ 
1'W~I'W~'W 

iI ...l.x.... ~ ,.x ~ iI JI ...liliI 0

n\l1'Wm~lruYl~\l"lJ'W L'1l'Wl-Jnl1b~tJ\ln\lLLUu""'W1 LL'W'W~ln"lJ'W (L~tJ\ln\l~I'W'J'Wl-Jln l'Wy.j'WYl'W'EltJ; LLUU intensive) LL~::: 
q cu q q 

1~i.Jfu')finln~tJ\lLLuU1:::uuLtlVl (iJnlnhtJJ1'EltJl\lL~l-J~) l-J1LU'WLLU'J1:::UU~\ltlVl (L&i~Jl~lnLL""~\lJltrl\lL~n 

tJ'EltJ) LL~:::1:::UUtlVl (L&il-JJ1~lnU'ElYrnJl",,1'ElllJL&il-JJ1L~tJ) 'W'Eln~lnt1'W~\l1~iJnl1Yr~'Wl1'W~I'Wnlnl,i~tJl-J,j'El nl1 

1~'Ell~11 f1ru~l-JU1i"lJ'El\l'Ell~11 nI14'Vlnl1U'El LL~:::Jl1'Wu'El1'W"lJru:::L~tJ\l nl1"lJ~U~1 LLlJYr'Wfin\l L~'El L1\lnl1'Jl\l1"ll1'Jl-J 
q q q 

tu n\l fI 'Jll-J y.j tJ ltJ 1l-J~ ~:::~1 f1'J 1l-J lYll\l LYl fI L'W L~ ~~'J1l1y.j (biotechnology) LL~::: f1'J 1l-J lYll\l ~1'W'El n: ~'J,)Yl tJl 

(molecular biology) ~1i.J1:::~n~1i~'JtJ 'EltJl\lhn~l~nlnLnUqJ~It:,J~t:,J~~~\l~n~11'Wi1~,u'Wn~\lllJl~t:,J~LU'W~t.ll 

y.j'Ell~,rn ~1 LU'W~'El\liJnl1')4'tJ LL~:::Yr~'Wl'ElUl\ll?i'ElLti'El\ll?i'Elli.J 

i1ru~lnl1iJ~'El LLlJYr'Wfin\l~ ~'EltJ flru1l1y.j 'Ell~,) Lfl11:::~1~rJl~U Lti'El\ll-Jl~1 ni1nJ~lnl1"lJl Vl LLfI~'W~'El LLlJ 
QI .. It q "" 

Yr'Wfin\ln~I~Iii''WL'El\l ~1'W'J'WlLlJn\l~ ~'El\l1il'Wnl1t:,J~ ~n\ln~1 ~11 'WU1:::LYl ~lYltJ ~1~funl1~\l'El'Eln1'WU 2542 
q q q q q q 

(~I'W'J'W 240,552 Ll-J~1'n!ff'W) 'Ell~~I'W'Jrul~n\l 58,924 !ff'Jl?i'Ell~'El'W (i.J1:::~'JU ~~I~U~ ll~:::f1ru:::, 2543) ~\lLU'WLLlJ 
Yr'Wfin\l~~Ul-Jl~1 nfi11l-J~1 &i Ln'EluvY\li'W ~:::L~'Wl~rJl~1 n fl'Jll-J ~'El\l nl1 mJ n\l~ iJ~\ll-Jln~L'El\l vil1~LLlJn\l~ LfltJiJ'ElU 

q, q 'IJ q 'IJ 

l'Wu1'L'Jru~ltJ~\lYl:::L~"lJ'El\llYltJ~Vl~I'W'J'W~\l LL~:::llJ L~tJ\ly.j'El ~'El fl'Jl~~'El\lnl1 ~'W~'El\l'tl1 L-if1 LLlJn\l~lni.J1:::LYl ~ L~'El'W
q 

LL~:::~ltJ LU'W~I'W'J'Wl-Jln LL~:::LU'WLLlJ ~\l~tlJ LL~\l LLN L~'El~Il-J1 Ly.jl:::Yr'Wf~:::1~~I'W'J'W~n ~\ltJ'EltJ LL~:::~'EltJ ~ ru1l1y.j ~'JtJ 

nl1"lJ1Vl LLfI~'W~'El LLlJYr'Wfin\ln~1 ~1t1'WLn Vl~'WIlUi.J1:::LYl f'1i l?il\l1 ~ LU'WU1::: LYl ~ ~t:,J~~n\l~'J'i:~n LL~:::LU'W,'4 q 'IJ q 

http:EltJl\lhn~l~nlnLnUqJ~It:,J~t:,J~~~\l~n~11'Wi1~,u'Wn~\lllJl~t:,J~LU'W~t.ll
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broodstock) LLL91~U~1U,,1""C.J~ C.J~ !?lilT)tJ n~1~1~~1nyJT) LL~~1..lf~1nfi~~J.J~1 ~ (fi1..l11~ n~1'J Ln~tJ" LL~:;fOlru:;, 

2543; fi~~ ~1~~:;itJ LL~:;fOlru:;, 2543; ~~~ ~1..l~'J~~ru, 2541) n1~~~L~T)n~1..lf~~1l-J1~C'l1~C.J~C.J~!?l~,nr1..l T)1~ 
n~:;y'hl~~tJ~fi1~~fi~n"vi~T)C.J~~'C.J~11..l~:;~~1,,~fiL91T)hJ~ 

1. 	 Phenotypic programmes ~fieLth"!~fiLLUULri1~T)1P1tJn1~ cross breeding "1JT)"~,,il~~1?l LL~'J~~~'W~1~tJ 
n1n~T)n~'J~il~n~ru:;~LL~~"T)T)nJ.J1T)th,,~tXT)"n1~1~ ~fi~ilfOl'J1J.JLU1..lhjl~~"~~:;~1J.J1~C'I~~~1..l

'II 

1~~'Wfi~il~n~ru:;~tXT)"n1~LLL91ri1if~:;tJ:;L'J~1'W1'W LL~:;T)1~1~~n~il~n~ru:;~T)uvn"~'Wfin~~l-JU1"
q 	 'II. 

T)~1"LL~"T)~nl~ 

2. 	 Genotypic programmes ~fi~LU'W~fi~riT)'W-if1"1~~~1~fun1n~1:;~'Wf~!?lrfJ1 ~,,1·n~C.J~nutJ~1 
Wll~l-JT)'W LL~:;~T)tJ1..l1"J'l-J LLL91~1V1f1Jn"n~1 ~1J'WU" tXT)"n1~n1~~n~1 L~J.J L~l-J~nl-J1n LtiT)"~1n.. 

L1~~1j1..lU"il-ifT)l-J~ L~tJ'Jnu n1J'v'i1"1'W"1J'f)"~'W (gene function) T)~ L'WtJ" L~nilT)tJ L~T)'Vl~1U-ifT)1.I~~'W

q 'II 	 'II "oil 

J1'W 'VlJ'1U~1~'W1~ fOl'JU fll-Jn1~LL~ ~"T)T)n"1JT)"~,,il~~!?l LL~:;'Vl~1U~1~'WLLuu1~~ LU1..l~'W~ fOl'JUrJd-J 

~n~ru:;~tXT)"n1J'1~ ;h:;~1d-J1J'C'lv'i1n1~~~~'Wfi1~tJ~~~1n~"il~~!?l~il~'W1'W~n~ru:;~tX'f)"n1~1~
q 

l.I I I I I I 

...QjQj ~ .IQj Qj Qjl' ~ ~ QjQj... ~ Qj QjQj v Qj ~ 

3. 	 Transgenic programmes 'Jfi'W~:;!?l'El"Lu~tJ'WtJ'W'Vl d-J !?IT)''n1~"llT)''~''l-J"1l'J!?l ~'JtJtJ'W'VlJ.J~n~ru:;'Vl (;IT)''n1~ 

t~tJ1~fi'Vl1" genetic engineering v'i11~H)LU'W~"il~~!?l~'Wfl~~~il~n~ru:;'Vl1"~'W~nJ'J'd-J!?lN!?l1d-J 

fOl'J1d-J tXT)"n1~1~ T)~1"hri!?l1l-Jn1 J'tJfutJ~"~'Wf~!?lrf~'JtJ~fi~u" LU'W~C'ln LC1tJ"n'WT)~J.J1n1'W~1'WL911"1 
L-rl'W~1'W~~tJfi~~J.J ~11..lfOl'J1J.JtJ~T)~.ntJ'Vl1"~'JJl1~ fOl'J1J.JtJ~T)~.ntJL91T)~U~tnfOl ~'JJ.Jti"C.J~n~:;'VlU'Vl1"~" 

, " 	
'II 

~ 	 Qj ... .;j ~ 

LL'J~~T)d-J'VlT)1~~:;Ln~"1J'W~'JtJ 

n1~tJfutJ~"~'Wf~"fJ~1~1L~tJn1~~VI~'W~tXT)"n1~ (genotypic programmes) J'WtXT)"n1~-ifT)~~~'Wl1'WL~tJ'J 
n'J~n~ru:;'Vl1"~'Wfin~~l-J"1JT)"n"n~1~1 L~T)~~1~ru1ti"~n~ru:;~ilC.J~L91T)n1n~l-JC.J~C.J~!?ln" ~:;1~~n~ru:;~~1~n I 

, " q 	 q Dij 

~T)n1n~~'1JL~UL!?l fOl'J1l-JVln"llT),,1"ll ~!?l~1n1~~T)~(;l1tJ LL~:;fOl'J1l-J ~h'W'Vl1'WL~fOl LU'WtX'W ~"~n1j-ru:;u1"~n1j-ru:;L~T) 

~~1~ru111..l~11..l~'W~n~~d-JLL~'JT)1~ilfOl'J1l-J~1L~1:;LL~:;~1l-J1~mhtJ'VlT)~ltJ~~n~~1'Wl~ vY"J'W~1n~1l-J1~C'I~VlL~'Eln 
~n1j-ru:;'Vl1"~'Wfin~~J.J~ilfOl'J1J.J~1~ruL91T)n1n~l-JC.J~C.J~!?ln,,1~ri~:;1~~'Wfin,,~1~C.J~C.J~!?ll-J1nt?lT)ltJ

q 	 Q.J q q q 

n1~~n~1~n~ru:;'Vl1"~1..lfin~~J.J"1J'f)"n"n~1 ~1 v'i11~VltJ
• q • 

1. Restriction Fragment Length Polymorphism (RFLP) ~fin1~ RFLP LLl'WL'VlfOlUfOl~1-n!?l~'J~~!lUfOl'J1l-J 

LL(;lnL911""1JT)"~1 vYu LU~U'W~1tJ~ L~'WLT)~ Ln ~~1nn1J'~VI ~'JtJ L~1..l1en~~Vl~1 L~1:; (restriction enzyme) LL~'J LLtJn~'W~'J1..l 
~~Vll~~'JtJ~fi gel electrophoresis ~1nJ'Wv'i1 southern blot L~T)tJ1tJ~'W~'J'WL~~1eltJl~u'W membrane LL~'J~Vl!?l1J.J~'W 
~'J'W~'JtJ probes L911"1 ~1nn1~~ VI !?l1l-Ji'W~'J'WLVI~1~~1J.J1~C'I~ LfOl ~1:;vf~1 fOl'J1l-J LLtl~tJ~'J'W'Vl1"~'W~n~~l-J"llT)"tJ~:;~1 

n~n"n~1~11~ 
q q 
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2. Polymerase Chain Reaction (PCR) ~finl~ PCR LU'WL'VlfOlUfOl~l-n"wnln~~uhJ1ru"lJ'fh'l~'W~,)'W~L~'W 

L'fl~~'fl\lnlJ'~m~nl~i1ml-Jlrul-Jln~'Wl'W~~'fl!?l'Vl~~'fl\l t!?ltJl-nL'3'W1'11~ DNA polymerase ~\lLU'Wnln~tJ'WLLUUnlJ' 
~1~'fl\l!?i,)L'fl\l"lJ'fl\l~L'3'WL'fl (DNA replication) 1'W~\li1~~(;l L'VlfOl'WfOld1~UlhJth~~n(;llojhh~twll,r'Vll\1nln~1~L~tJ\I 

'flth\l n~l\1"lJ,)l\1 L"Il'WnlJ'(;lJ',)"'lnlJ'~ !?lL~'fl"lJ'fl\l LLJ.J~\I LL~~\in~\l1'tJ'fi'fl'W J'')l-Jv1'\lnlJ'Ul1ul-nLU'W~'WJ1'Wl'WnlJ'vil DNA 

fingerprint L"Il'WL'VlfOl'Wfl RAPD LL~~ AFLP LU'W~'W 

L'VlflUfOl RAPD-PCR ~1l-J1J'C1~lLL'WnfOl,)1l-JLL(;lnv11\1'Vll'l~'WfinJ'J'l-JJ'~~~l\1n'l~~U~1"'lln~'W~[;Jl'In'W1~
q q 

(Tassanakajon et aL, 1998a) t!?ltJ~'l~vilnlJ''Vl!?l~'fl'l~\I~l'''lln~l Lmll'lv11\11 5 ~1 LL~1l'lu1L')ruLL~~~~'WL~~'W,r'W~n 
~lLL'Wn'fl'fln(;l1l-J~lLL""1l'l"(~''fl~'W~~~u1~LU'W 3 ~ltJ~'Wfi~,)tJn'W ~'fl ~ltJ~'Wfi"'lln~'l'fil')1'VltJ ("'lln~\I".,1'!?l(;lJ'l~

q 	 q 

LL~~~~~J') ~ltJ~'Wf"'lln~'l'Vl~L~'f1'W!?lll1'W ("'lln~'l".,1'~~\I'll LL~~ ~~~-(;lf\l) LL~~~ltJ~'Wf"'lln'Vl~L~'f1'W!?l1l1'Wu1L,)ru 

medan lh~L'VlPl~'WL!?lilL~tJ 'W'fln"'lln,r'WL'VlfOlilfl~ LU'W PCR-based ~m'Vl fOlUfOl""~'l~Ul~11fl'WnlJ'~1 LL'Wnfl,)l~ LL(;ln 

[;Jl\1'Vll\1~'WfinJ'J'~ ~'fl Microsatellite ~\I LU'WL'Vl flUfOl~l-nn'W'fl~l'ln~l'l"lJ,)l'll'W~(;I1~1""~1t1"1lU!?l1'WU"'l"'lU'W (Brooker et 
q 	 q 

aL, 2000) LL~~~\I'WtJl-Jl-nL~'fltlJ'~LtJ"1l'W1'WnlJ'r1~~'Wfi~(;l1~1~')tJ
q 

nlJ'r1!?l~'Wf nlJ'~W-J'W1LfOli'fl\l~l-JltJ1l-JLfOlnL'1I'VlLVi~1~vl (microsatellite marker) ~'lLn!?l~'W LL~~fh~\lLU'WL'VlflUfl~1~ 

fu fl,)ll-J~'W1"'l LU'W'fl~l'1~'l Lti'fl'l"'lln~1l-J1J'C1~1 LL'Wn fl,)ll-J LL(;ln v11\11'WJ'~l?1uuJ'~"1l1nJ'1~ Microsatellite ~'fl~,)'W"lJ'fl\l~ 

L~'WL'fl~nnlJ'~t1'l !?i,)"lJ'fl'l~1 I?1U LU~~l'W,)'W 1-6 LU~ (nucleotides) ~ln'W~'1 LLv1~'fl'l~1~'W1u ~u1~vf')1,Jl'W~L'W~"lJ'fl'l~\I 

LL~~~(;I1~'W1 ~'lnlJ'~m~n microsatellite 1'W~L'W~"lJ'fl'l~\ln~~~~1l-J1J'C1vil1~ 2 ~fi ~'fl 

l. 	 ~fi~l-nnu RFLP Lu'WnlJ'l-n' microsatellite LU'W probe (;lJ',)"'l~'flU~L'3'WL'fl~e,h'WnlJ'!?i!?l~')tJL~'W1'11i1!?i~ 
o ""' .... .!I .... i/ i/ .,jj 0 "",.x ~ 1 I I '1."'1 
"'llL~l~LL~~"'lln southern blot ')fi'Wl-J"lJ'fl!?l'fltJfOl'fl"'ll'W,)'W allele Ln~"lJ'Wl-Jln b~tJ l-J'VlJ'lU,)1 allele b~Lu'W 

allelic n'WLL~~l-nL,)~l'Wl'Wl'WnlJ'vil LL[;J~~fOlf'l 

2. 	 ~fi~l-ifnu PCR Lu'Wnln~l-J~l'W,)'W~'W~,)'W~L~'WL'fl~,)'W~LU'W microsatellite ~fi.n~1l-J1J'mL~~'l1~L~'W 

allele ~ Ln !?l~'Wl'W~l LL""ll'l~~l L~l~ LL~~l-nL,)~l~'Wl'WnlJ'vil LLv1~~fOlf'l 

Microsatellite 1~funlJ'~W-J'Wl LL~~1-ifUJ'~LtJ"1l'W1'W~'li1~~(;l~~1t1"1l'W!?l J',)l-Jv1''l~(;l1~1 LL~~~'l~')tJ L'II'W nlr 

~m~lfOl,)ll-J""~ln~~ltJ'Vll'1~'Wfinj'J'l-J (Wolfus et aL, 1997) LL~~LU'WLfli'fl'l""l-JltJU'lU'flnyJ'flLL~~'WfiLLv1~~!?i,)LL~~
q 	 q 

flJ''flUflf')n\l (Mooer et aL, 1999; Wolfus et aL, 1997) "1lU!?l"lI'fl\ln'l~1~funlJ'~W-J'Wl microsatellite LL~,) 1~LLri P. 
q 	 q 

vannamei (Garcia et al., 1996), P. setiferus (Ball et al., 1998), P. japonicus (Mooer et al., 1999), P. strylirostris 

(Vonau et al., 1999) LL~~ P. monodon (Brooker et al., 2000; Supungul et aL, 2000; Xu et aI., 1999; Tassanakajon et 

al., 1998b) 

"'l~L~'W1~~lnlJ'ufuUN e.J~ e.J~ (;In'l n~1tp)1L!?ltlU'WLVlfl L'WL~U,r'W~'fl'l'fll r1t1nlj'~~t1 L~tJ')nUL~ L~n~LfOli'fl'l 
q q q 	 q 

""l-Jlm~'fl nlJ'1-nuJ'~'i:tJ"1l'W1'WnlJ'r1~'W'Wf~i1~m~ru~~ ~'fl'lnlJ'1~ ~n11ru~~ ~'fl'lnlJ'1~LLri~n11ru~yJ'fl LL~~'Wf~n 

rer(;lJ'1n'")n"'l1C1JL~UL(;l~ il1"ll~n LL~~iJfl,)l~~l'W'Vll'W1?l'flLJ'fOl1?ll\111~~ 
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U~~L'Yl~t'Ylt.l~~'e)T.m~'I'Vl~LI"n~''Wf Monodon vf~'e) Giant Tiger Shrimp Vl1'e) Black Tiger shrimp Vl1'e)~~ 

~'c:l1~1 LiJ'W~1tJ1V1n)"lJ'e)~L'c:ln n1~~~'e)'e)nljTY(?l~1n1~"lJt.l1t.1~':l'e)th~l-nn ~1l-J1~bl~~1~~1t.1t~L·ihu~~L'Yl~t1'c:l~ 

U~~l-J1ru 100,000 ~1'W1J1'Yl Lv)t.llj~':l'WLLu~1'W(?l'c:l1V)L'c:lnU~~l-J1ru 30 % (?l'c:l1V)~~'e)'e)n~~1fOiruH)LLri ~Vlf~'e)Ll-Jln1
... dB 

~~'W ~VlI11~~L~U (EU) Lv)t.llj~LL"ll\l'Yl1~n1~fl1~~1fOiryl~LLri 9'W L~t.I(?l'W1l-J tS'WL~t.I tS'WLV)ijL~t.I LL'c:l~U~f1'c:l1L'Yl~ 
LU'Wln'W C-J'c:lC-J~(?l~~~'e)'e)ndn~1~'e)t.I'c:l~ 99 Lil'Wn1~C-J~(?l91nn1n~1~L~t.I~(?l1l-J~'W~r.r~Vlr)v)"1l1t.1'Yl~L'c:l!?l1~ 1 ~~1'W 

u9,u'Wih~'e)~n1n~t.I~U~~l-J1ru 450,000 H 1~C-J'c:lC-J~(?lU~~l-J1ru 200,000 - 250,000 ~'W!?l'e)U (fi1l-JNr1 u~~n'e)1J 
, 'nJ, 2545) n1~~W-J'W1'e)(?l~1V1n~~l-Jn1n~1~L~t.I~n':n~'e)lm~(:.J'c:l(:.J~(?ll-J1n~~V) 1Jf'W'Yl'W~1~~v)LL'c:l~~1l-J1~bl!?l'e)~n1Jq - q q q q q 'II 

~ bb"ll\l1~ bU'WbVI"ll1X~b~t.I~~1 bU'WIJf'e)~l1X'e)1V11n~ll-J L~'e) L1\1n1n9lry L~1JL(?l"lJ'e)\I~~ Lb'c:l~C-J~l-J~1~uBi1'")'W~'c:l~1'W'e)1V11~ 
b~'e)f1':l1J~l-lLL'c:l~tJ'e)\ln'Whf1!?l1\1 1 n1~C-J~l-J~1~uB~':l'W~dy'hl~LilV)n1~(?lnfl1\1'e)~1'W(:.J~(?lJirusy)l-l1n~'W ri'e)l~bnV) 
i1ruVl1!?l'e)~"lJ111~'e)'W1~t.I"lJ'e)~U~~"1l1"1l'W LL'c:l~lj(:.J'c:l!?l'e)n1~~\I'e)'e)n~'Wfl1

... q 

91n~~\lljC-J~(?lJiruSY)LL"1IbL"1i\l~1L~9~u!?l1\11 ~1-ifn\lLu'W~':l'WC-J~l-l b"1l'W "1l1'c:l1LU1 e:I~Lri1 "lJ'Wl-l91J IJfl-lU1n\l bb'c:l~'e)1V11~
'II q q 

'Yl~L'c:l~':ll-l L'w'e)\l91n C-J~(?lJiruSY)~\lljnf11~\I U~~L'Vl ~ ~-W1 L-ih~\I L-ifl-l\l':l V) 1'W~ruJl1~~'Wfl1 LL'c:l~t~n1V1'Wv)l-J1(?l~j1'W 

~1V1f1JC-J~(?lJirusy)n\l LV)t.I:W\lLu'Wn\l
q q 

1. l-l1(?l~j1'Wn1~(:.J~(?l11X~n~"lJ~m~ru~ (Sanitation and hygiene requirement) LV)t.ln1~f1':l1J~l-J~"lJ 

~n~ru~n1~(:.J~(?lbL'c:l~f1':l1J~l-Jn1~C-J~(?l(?l1l-JVI~nn1~ HACCP (Hazard Analysis Critical Control Point) 

2. l-l1(?l~.l1'W'Yl1\1''c:li1':lfj'Ylt.l1 (Microbiological standard) t~LLri ilil-l1ruL~'e)'~'W'Yl1d~vi11~bnv)L~f1 
ml-l1rub~'e)~vi11~LnV)'e)1V11niJ'W~~ Vl1'e)ilil-J1rub~'e)vY\lVll-Jv)~1V1f1JC-J~(?lJirusy)~n bL'c:l~(:.J~(?lJirusy)~~'e)l-l1JlLnf1

q 

3. l-l1(?l~.l1'W'Yl1\1bf1lj LV)t.lvf'")1uu~~L'Yl~!?l1\l1 9~n1V1'Wv) 

4. l-J1(?l~~1'W'Yl1\1n1t.1Jl1~ 1~bbri "1lilv)"lJ'e)\I~(?l1~1 ml-l1ru~1V1'l1n 
dB ' 

~1V1f1Jn1~~\I'e)'e)n (:.J~(?lJirusy)~\I"lJ'e)\ll'Ylt.l i1blJVl1~':l'W1VI n) Ln v)91n~1~uBi1':l'W~~n fl1\1 ~\ll'Wu9,u'Wn'e) LU'W 

L~'e)\I~ ~1 fOi ry l-l1 n L~ ~1~v!'c:l1t.1U ~~ L'Yl ~ n1V1'Wv) 1~ (?l ~':l9 ~'e)1J ~1~U Bi1':l'W~ (?l n fl1~ Hl LLri 'e)'e) n~ L'Yl'Yl~~-nt.l f1~'W 

(oxytetracyclin) LL'c:l~'e)'e)nL"1l~ilmL'e)6JlV) (oxolinic acid) 1'W(:.J~(?lJirusy)~-W1L-if1 Lti'e)\l91n1'Ylt.l~\ll-if~1~LVI~hdl'Wn1~ 

L~1~L~t.I\I~\I 'h~1J~1lj~1~uBi1':l'W~(?lnfl1\l (:.J~(?lJirusy)Lw"ht!'W9~~n~\ln~1J'VI'WVl LL'c:l~~LVI~'e)'W~1i1ryVl1d9~b~l-J 
~'W'e)th'l~':lv)L~':l L"1I'W ~~'Wn1V1'WV)1~(?l~':l9~'e)1J~1~uBi1':l'W~(?lnfl1\1 100% l'W~\lLb"1lLb~\I 1'Wi19,u'W~~'W'e)~L'c:ll-J1~ 
LN\l1'W1'Ylt.l~n~l-lU~~l-J\I Vl1t1 n~l-lfj'Ylt.l1~1~(?lfn1nL~'YltW1J~'e)\lbb'c:l~~'Wurui11~n1Jn~~'Yl~':l\l~1fi1~ru~"lJnlU'W ~1'W':l'W

Q.I It QI 'I 

23 h\l\l1'W 1:w1Jf'e)\I(?l~':l9 100% L~'e)U'c:l1t.1t12544 ~VlJl1~~hu1~(?l~':l9~1J f1'c:l'e)LL~l-lYJilf1'e)'c:l (chloramphenicol) 

1'W~'Wfl1n\l~l-J191nU~~ L'Vl ~9'W l~t.I (?l'W1l-J tS'WLV)ilL~t.I vi11~~VlI11~t.Ihu L-ifl-J\I'") V) 1'Wn1~(?l~':l9~'Wfl1~l-J191m'e) Lilt.I 
q q 

http:1~v!'c:l1t.1U
http:l-l1(?l~.l1'W'Yl1\1''c:li1':lfj'Ylt.l1
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Type of product Hg 
I Cd 2 Pb 2 TVB 

3 Drug Residue (ppm) 6 P20 
5 

5 
Others 

5 

(ppm) (ppm) (ppm) (mg%) Oxytertracyclin Oxolinic Acid 

1. Raw Product 0.5 0.2 1.0 30 0.1 0 0.5% Sulphite = 100 

2. Cooked Product 0.5 0.2 1.0 30 0.1 0 0.5% Sulphite = 100 

3. Product for Raw 
Consumption 

0.5 0.2 1.0 25 0.1 0 0.5% Sulphite = 100 

1. 	 EU Commission, 1993. Commission Decision of 19 May 1993 on Determining analysis methods, sampling plans 
and Maximum limits for mercury in Fishery Products (93/351IEEC). Official Journal of European Communities. 
No. L 6111 . p.I-36. 

2. 	 F AO, 1989. Food Safety Regulations Applied to Fish by Major Importing Countries. FAO Fisheries Circular 
No.825. Food Agriculture Organization of the United Nations. Rome. 

3. 	 EU Commission, 1991. Council Directive of 22 July 1991 laying down the condition for the production and 
placing on the market of fishery products. (911493IEEC). Official Journal of European Communities. No. L 
268. p. 15-23. 

4. 	 EU Commission, 1991. Council Directive of 15 July 1991 laying down the health conditions for the production 
and placing on the market of live bivalve. (91/492IEEC). Official Journal of European Communities. No. L 
268. p.I-14. 

5. 	 EU Commission, 1995. European Parliament and Council Directive No.95/2IEC of 20 February 1995 on food 
additives other than colour and sweetners. Official Journal of European Communities. No. L 6/1 . p.l-36. 

6. 	 CODEX Alimentarius, 1993. 

- vidJ!tlr)~fl':l1a.J~~~'fl'l~(;]1J11~mi total volatile nitrogen ~1'e) indole (~'ilYi1:;~~~3'e)~a.J1n1) 
- ~1n~'fltl'W 1~LLri ~a.J(;]11uitl1~t?l ~'e)~L~(;] EDTA ~':la.Jn'l~1nflil~1'fl~1~tllj~':l'W:;(;]n~1'l 

- ~l~tl'WLn'e)'W 1~~~ri 'i:tl~:;~l!n ~1~·J-h~(;]l~"Il~Ltl:;~(;]1 

, '" 
• I ",,-=I -=I') !'"I -=I '" 

~1J'lJ{)'VJ'tJ:::'Y1 ~6J1 ~'tJn1n'W1:::L~tNf].J 

, ~~'l~a.J1tJ~'e)'l n1~1-if~1~tllj~':l'W:;1 'Wn1n Yi1:; LitJ'l ~'l fJtl1 v11,!'W L~'flU'fl'ln'Wn1~~:;u1 ~~'fl'lhfl a.J1nn~1 
n1~1-if~1:i'tll]~':l'W:;1 'Wma.J1nJa.J1n ~~'e)n1~fm~1hfl~ ~n ~~'W~~~':l n1~~'la.J1 (;]:i'n1:i'fl'JurJa.Jma.J1nJn1~1-if~1:i' 
tll]~':l'W:;'!'W ~ti'e)'l~1 n~1 nil n1~lob'~1~tll]~':l'W:;dj'W~':l~1'W1'W ~ :;v'h1';'~~u flVl C~tJ~vi11,X~n ~t~fl'!'W~n ~n1~~'fltJ1 ~'l 
vi 11';' rX'fl'l ~~a.Jma.J1nJ~1~tllj~':l'W:;~'W~i'e)tJ1 'W'e)n~1n~ ~~u flYl ~~tJ L~~1~~1a.J1~tl ti1tJ'Vl'e) ~n1~~'fltJ1 !?l'e)~1~ 
tll]~'J'W:;~'~~1~1,xnULLUflVl~~tJ~vi11,x~n~hflnUa.J~MU (human pathogens) ~"I1'W Vibrio parahaemolyticus ~L~:; 

U1'lflf'ln~1a.J1~tlti1tJ'Vl'fl~n1~~'fltJ1~1~nULLtlflVlL1tJvf':l 11tl~'fl1~tJ'e)tJ1'Wn~:;LYi1:;'e)1~1~~'fl'la.J'WMtJ1~ Lri'fliln1~ 
'lI 	 • 

.... 	 ..I...... ... ..IJ1 '" 1 ..I JI':;"" '1 "'IV ...... ..10 '1'"U~tnfl'e)1~1~'Vla.J LLU fl'Vl L~tJ'Vl ~'e)tJ1 L"111 tl1'Wma.J1nJ'Vla.J1n'W'e) 'fl1n1~~'e)tJl'tm"'l:;CJntl1tJ'Vl'fl ~ l.~nu LLUfl'Vl L~tJ'Vl'Vl11.~ 

Ln~hflnUa.J~MtJ1'Wn:i':;LYn:;'fl1~1~ L"I1'W Salmonella ~'l~U'W~1~~~~'e)'lhfl1'Vl'vJ'fltJ~ LU'WrX'W 

iJ~~~tlrer'W(;]~1tJ~'fl'l~1~tllj~':l'W:; ~1'fl~1~tll]~':l'W:;(;]n~1'l"IlU~(;]1'l 11~vi'l~ (n~a.Jtl~:;a.J'l, 2538) 

http:n1~~'la.J1
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.dI 
L~'f)(;) 

2. ~~1L"1!~L(;)'W (Furazolidone) i1C-J~.yh1~~::;UUYl1'1L~'W'f)1"n~~(;)Un~ i1'f)1n1nL~ LL~::;'f)1tO:jri'f)1~Ln(;) 
J' ~ .... I ... 

L'W'f)LtJ'f)C-J(;)un~ 

3. fl1'W1,rtJ~'W (Kanamycin) i1C-J~.yh1~Ln(;)'f)1n1nL~ U~::;~I''lYlfUL~tJ'I L(;)m'UYn::;'lj~')'W1'W n(;)Un~ 

4. 1'WL~'f)1'W~'W'f)~ (Nifurpirinol) 'f)1tO:jri'f)1~Ln(;)l-I::;L~'1 

5. 'f)'f)n~LYlYl~::;1'nfl~'W (Oxytetracycline) Yh1~~::;UUYl1'1L~'W'f)1V11~~(;)tln~ 1~ LL~::;!?lU~(;)un~ 

6. efi'~~1 (Sulfanilamides) .yh1~~::;uU!?lULL~::;1~~(;)tln~ LtI'Wl-I::;L~'11'Wdj(;)L~~~ LL~::;Ln(;)'f)1n1nLm~ 

7. 1~~L).JLYl~'W~).J (trimetroprim) .yh1,X~::;'JU~'J LL~::;1~~(;)un~ LL~::;LtI'Wl-I::;L~'11'WLi1(;)L~~~ 

tJ1~1'WtO:j~~'W~iltJl-I1fl'W~~1~1 ~'f)tJ~,)tJn'WVI~1tJn~l-I LLtJl~::;n~l-ItO:j::;~flru~).Ju~1'Wn11'f)'f)nnYlftJl1'1n'W
q 'IJ q q q VI 

1. tJ1n~l-ILYlYl~::;efi'tJfl~'W (Tetracycline) 

2. tJ1n~l-IflfjL'WL~'WLL~::;~~'f)'f)L~fl~L'WL~'W (Quinolone and Fluoroquinolone) 

3. tJ1n~).Jefi'~~l'wrn1).J~ (Sulfanilamides) 

tnnfid-JL'VI'VIJ'::{tJrJ~'W (Tetracycline) 

LtI'WtJ1~Hfn'WLL'W1V1~1tJ dj'Wm.~-w'Wfi"lJ'f)'1 hydronaphthacene tJ11'Wn~).J LYlYl~::;efi'tJ fl~'W~iltJ).J1if~ 3 

'nil (;) 1~ LLrl 'f) 'f) n ~ LYl Yl1::;efi'tJ fl ~'W (Oxytetracycline) l Yl Yl1::;efi'tJ PI ~ 'W (Tetracycline) LL~::; PI ~ 'f) 1 L Yl Yl1:;itJ PI ~ 'W 

(Chlortetracycline) 

CONH2 

OH 0 

Oxytetracycline R1 =H R2 =OH 

Tetracycline R1 =H R2 =H 

Chlortetracycline: R1 =CI R2 =H 

tJ1n~).JLYlYl1::;itJPI~'W ~~mj'ru:;LtI'WC-J~n~LVI~'f)'1 ~~"lJl-I ~::;~1tJ~11~~1n(;)~ pH 7 ~nYlf~'1~(;)~ pH 5.5
q VI 'U q 

6 tJ1n~).J.n~~Ylfn~1--l"lJ,)1--l (board spectrum) tJl'f) LLU PlYl IStJvY--l LLn~l-Iu')n LL~::;LLn~l-I~U LlU flYl (~tJ~1if'f)'f)n~LtO:j'W 
(aerobic bacteria) LLUPlVliStJ~1~1if'f)'f)n~LtO:j'W (anaerobic bacteria) ~1UL~~~~ (Spirochetes) 1).JLPI'W~1~).J1~ 

(Mycoplasmas) ~PlLPI~L~tJ~ (Rickettsias) PI~11).JL~tJ~ (Chlamydias) LL~::;Ltl1L~i,)VI~1tJ'1lil(;) L(;)tJ1tl1::;-l'u 

n11~'1Lfl~1::;Vl1u~~'W ~'1 LtI'W~--l~1 LtI'W~1V1fun1ntO:j~ru L~UL~ LL~::;~u-w'Wfi"lJ'f)'1 LLU flVl IStJ LYlYl1::;itJ fl~'WLL~::;'f)'f)n~
... q 

http:1).JLPI'W~1~).J1
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LYlYlj':::entJ~~'W IOl:::vi1"Vlul~i1'f)'1n'Wnln~m.JtJi'f)"lI(rNUj':::~ tRNA (RNA = Ribonucleic acid) nu~~ A (A site) U'W 

70S hLULenl-J vi l1tXlA,)'1L'1l Luu1Yl vl (peptide chain) hJ~1l-Jlj'C1"1JtJltJtJl')tJi'f)1u1~ 

'f)'f) n~ LYl Yl j':::entJ ~ ~'W ~ ~ 'f) Yll 'I n 1 j'~h ~1 LYl 'f) fj'l artJ~ 'W (Terramycin) c.J~ (;1 lOll n L ~'f) j'l Streptomyces 

rimosus Qnfl'W~ul'W tI ~.~.1948 L~tJ Duggar LL~:::~ru::: tJlen'W~~L~'f)'f)~l'W~ll1~ul~YlflOl:::LU'W~"1Jl,) L~'f)'f)~ 
1'W~lj'~:::~ltJ~ Lu'Wn~l'11Ol:::'f)tl [;],)l-Jl nn~ltJlen'W~~'Wl'Wn~l-J L~tJ') n'W LLtJi~ ~,)1l-J~1l-Jlj'C11'Wnlnil{~ LL'J~Yl~tJ LLUU 

'IJ q 

L~tJ')n'W ~'f)j':::.runlj'~'1 L~n:::~11h~'W 1'W~,)ll-J LojJl-JojJ'WLL~:::ml-JlrutJl~~'f) L~l-Jl:::IOl:::1u~~ ~nlj'l-ifnj'~'W') ~~~n 

~1j''f)'1 ~'11Ol:::v'hl~nj'~~~ltJ1u~~'11Ollnvil1tXLll~uDmtJ1LL(;1n[;],)"1J'f)\lLl-JL~~~1~C1J (depolymerization) LU'WLl-JL'W'W,) 

~~L!l1Ylvl (mononucleotides) 'W'f)nlOlln~ tJ'Ihh:::.runlj'~ltJl1Ol"1J'f)'ILen~~ 

'f)'f)n~LYlYlj':::itJ~~'W 'f)~l'Wn~l-JtJl~'f)'f)n~Ylf~'W (j':::tJ:::~i'l~';)(;1 6 - 9 .fl'')Ll-J'I) ~'f)'11-ifti'f)tJ vil1tXL~tJfOhl-if 

rolltJl-JlmL~:::L~m,)~l arn~~'l1tJi'f)j':::UUUj':::~lYl~')'Wn~l'1 (Central Nervous System, CNS) ~~'l1tJi'f)[;]ULL~:::[;]U 

~!l'W 'hl-iftJimti'f)\ln'WLU'WL,)~l'Wl'W LL~:::vil1tXLn~'f)lnlnL*LL~'1~n~,)tJ UlOllOlU'W'WtJl-Jl-iftJln~l-J~~n'l11Lj'~~~L~'f)
q q 

IOlln~~~~~'W 1 ~hn'1lLLU~YlL~tJ Lti!l'llOllnLLU~Yl~tJ~')'Wl~nJ~'f)tJi'f)tJl~vY'ILLU~YlL~'tJLmj'l-J'J')n LL~:::Lmj'l-J~'J L~tJ 
LU~tJ'WLLU~'1Li1l~l-JltJl'Wnlj''fl'fln~Ylf"1J'fl'ltJl (target alteration) LL~:::~1l-Jlj'C1~')UfOll-J~'W~nj'j'l-J"1J'f)'Inlj'~'fltJl1~~')tJ 
'" 0 '1 iI/ ~!iI 1. I' '" en'llOl:::Yll L~nlj'nj':::IOlltJnlj'~'fltJ1LLI'W LI'f)tJl'1j',)~Lj'') 

nlj'~'f)tJl"1J'f)'1 LLU~Yl L~tJ tJi'fl'fl'fln~ LYlYlj':::entJ ~~'W Ln ~IOlln ~,)1l-J~1l-Jlj'C11'Wnlj'-nUtJl'fl'f)nlOlln Len~~ (active 

efflux) ~ \I LU 'W n ~1n ~ 'f) 1 ~tJ ~ ~\I'Il'W PMF (Proton-motive force) ~1'fl ATP ~ L~ 'fl ~ l-J Len ~ ~ (cytoplasmic 

membrane) "1J'fl'lLLU~YlL~tJ~')n~IOl:::~ integral inner membrane protein ~'ILu'Whh~'W~~1~ClJl'Wn~1nnlj'-nUtJl 
'f)'flnlOllmen~~ 'W'flnlOlln~ nlj'~'fltJl"1J'f)\I LLU ~Yl L~tJtJi'fltJ1UD~,)'W:::"1l'W~~tJ'IQn ~')U fOll-J t~tJ~'W~~~ltJn~l-J ~tJn~l 
Gene Tet L"il'W n~l-JLUj'~'W Class A-E ;j Gene Tet A-E Class M LL~::: 0 ~ Gene Tet M ~1'fl Class K-L ;j

q 

Gene Tet K-L LU'W~'W 

tllc.J~l-J'fl'f)n~LYlYlj':::itJ~~'WltX~'In'WLu'Wj':::tJ::: 1 IOl:::Yhl~~'1L(;1L~,)LL~:::~,)'WL~')n~l~'1~hJ1~~UtJl~ L~tJ~ 
tJl~IOl:::1u LU~tJ'Wn~l-JIOl~~~l'WYll'1 L~'W'fll~lj'"lI'f)\ln\l LLtJi LLU ~Yl L~tJIOl:::~'f)tJl'f)tll'1j'') ~ L~,) LL~:::~'1 t:Jl'WfOYnl-J~ll-Jlj'C1

q q q 

~ ~1.1'" ... iI/
~'fltJl'W LlYll'1~'Wfinj'j'l-J'f)n~,)tJ

q 

Ln'fluIOl:::hjilLN~n~n~'1 LLlA'Il~~hj~{n'fl'fln~LYlYlj':::entJ~~'W L~j'1:::~'f)'11fl'Wu'fl~n~'I Y1 L~'f)i1'fl'ln'WLj'~ 

vil1~~n~'1L(;1 L~,) LL~:::'fY(;1j'1j''fl ~~'I LLtJil'WUIOl~U'W t1'1 LL~IOl:::l~tJl~l'Wti'f)'fl~Ul~~n~'1 ~n~\lntJ'I (;1ltJ Lti'f)'11Olln L~[;J c.J~ 
~\ln~l')-ifl\1~'W tll~nn\lY1j''fl~IOl'W~\lti'fl ~'W LLU ~Yl L~tJl'W[;]')~nn\l~\l1~~U~LL~:::~l-J ~~tJl~LL~,) ~l-J L(;1~tJl-J [;],)~'fltJl

'IJ 1 'IJ q 'IJ 

, iI/...... ~ iI/ '" iI/ .., 1 ,~ iI/ '" 

'fl~(;1~'fl~L,)~l C11LLU~YlLj'tJ~'fltJl fJ'InlOl:::(;1ltJ C1ltJ'I l-J~'fltJl ~\lnj''f)~ 

tJ1n~l-J~~~'fl'fln~Ylf~'fl carboxylic acid ~~lLmt.i'l 3 LL~:::~~ ketone ~~1LL~t.i'l 4 ~'IIOl:::'fl'fln~Ylfnu 
DNA gyrase 
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4- Quinolone 

1. tw~ 1 (First generation quinolone) ~'e)tJ1fP)f)L'WL~'W~1~~1Jn1~~'llfP)~1:;~'WLU'WfP)f'HL~n 1~llri 'W1~~ 
~n LL'e)~~ (Nalidixic acid) 'e)'e)nLen~iln LL'e)~~ (Oxolinic acid) ~J1n~l-Jd'"l:;'e)'e)n~Yl'i~1J~'lLl1JfP)Y1~t11~LLfP)1J Yh~1t1 
J' .col .<1] nI 'I I J' J' 1i.I 4 1i.I.coI IV. I ..Il 'I ~... 'I.col I i.I .col. I 
l"11'e)L'UYn:;LL1JfP)Yll~tJLLn~l-J~1Jlu'W6'l')'W~"''1! l"11'e)~'e)t11 ~'l1t1 '"l'l ~l-Jn1~~~LLu~'ll~'e) ~"'t11l-Ju~:;6'lYlfiJl1~ b'Wn1~'e)'e)n 

Oxolinic acid 

2. t'W~ 2 (Second generation quinolone) ~'e)t11fP)f)L'WL~'W~1~~1Jn1~~oo..J'W1L~t1n1n~l-JW~'e)'e)1'W~ 

~1llWJ'l~ 6 Yhl~t11eJ1'Wl1r1len~~"lJ'e)'lll1JfP)Y1~t11~~~'W ll~:;r.r1Jn1J DNA gyrase l~l-J~'W Yhl~t11'e)'e)n~Yl'i1~nt)1'l 
"lJ,)1'l~'W L~t1'e)'e)n~Yl'i1~vr'lll1JfP)Y1~mLn~l-J1J')ml~:;lLn~l-J~1J t11n~l-J~ 2 dL1t1n~1 t11n~l-JW~'e)'e)~fP)f)L'Wt~'W 

Fluoroquinolone 
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3. i'W~ 3 (Third generation quinolone) ~'f)tJ'lnrhJf'il~L'WL~'W~1~flJnl5'~oo..J'Wlr.nn~~lf)lf)hf'il~L'WL~'W
q q 'IJ 

L~tJnln~~ piperazine ring ~~1'W~ILL""'tl~ 7 L~1f)1'tXt.Jllf)lf)n~Y1tvil~lm~'f)LL'Jf'ilVi~tI1~n11~"1Jr.ll~~'W vr~LLn5'~lJr.ln 
... '1 I .,y '1 i-' ~ i-' ell 1i-''' .t0 

LL~:;LLn5'~~lJ LL~:;L~~ cyclopropyl group b'W~ILL""'W~ 1 L~1f) L".,t.Jl~I~I5'(1Qn~~·lI~L"1Jln~:;LL~L~If)~ ~L~r.l"1J'W LL~:; 

nl5'1'tXt.Jl (dose) ~~~~ t.Jln~~~C1t.Jnrjl t.Jln~~~~If)'f)hf'il~t'W~'WL"1l'WL~t.Jr.lnlJn~~~ 2 L"ll'W 'W'flf~~'flnenl;a'W
q q ctI q 

(Norfloxacin) 16nhh~~'flnenl;a'W (Cyprofloxacin) L~'Wt~~~'flnenl;n'W (Enrofloxacin) 

Norfloxacin 

(Ciprofloxacin) (Lomefloxacin) (Ofloxacin) (plefloxacin) (Norfloxacin) 

Utl:WLan~n~1n\lll'Jtln'W:W1n r;,n ~~~:wl~tJ'e)tI~~ ~ v'h1tX L~~'e)tl1:W1nL'W~11~n\l ~\I LtJ'Wtl1~Lan~n~1 
q '1.1 '1.1 q q 

i-' " 

L~rl~11~'tln L~U~1 n LL'J~.y) ~tl1'Wr;l'J n\ll~~ (1~LVI~'e)\I ; '111 'J LtJ'W~~'e)~) L~tI~~~1 L~'e) LLU ~Vl ~tI LLn~:w 
q 

~U LL~1~6JJ1LLu~Vl ~tI~l~Lan'e)'e)n~ L~'W (anaerobic bacteria) 

~/n~'3J{~rhfJg:nl3JP) (Sulfanilamides) 

t.JleB'~~ILU'W~~~"1Jlr.l ~~"1J~ hJi:1n~'W Y1'Wf'ilr.ll~~'fl'W1~~ tJleB'~~I~~:;~ltJ~11~~!X'f)~L~~t.J~If)~1'WnJ"1JIf)~
'IJ 'IJ 

Ln~'fl t.JleB'~~I'fllf)n'lYltn11~ [?]If) LLlJ f'ilVi~t.Jvr~"llU~ LLn5'~lJr.ln LL~:;LLn~~~lJ ~1~1~(1~lJ~~nln~1''1JL~lJL~ LL~:;nl~ 
"1Jt.JltJ~r.l"1JIf)~LLlJf'ilY1L1tJt~t.JhJ-n~"1Jr.l'Nnl~~~I~L~Y11tlJ1~~~~If"1ru"1JIf)~LLlJf'ilY1L~tJ n~ru~n~i:1'fllnl~tht.J'fl~I~~'flf~

~ q 

nl5'1ojjt.Jl-n~~I~:;hj ri'fltJl~~~ ~ L'Vi1~ fii1r.l~ Lti'fl~~lnt.JleB'~~I'fl'fln~Y1tLYitJ~hJ~lJ~~nl~L~1't1J LL~:;"1JtJlt.J ~r.l"1J'f)~ 
LLlJf'ilvh~m'Vh,r'W ~r.lt.Jm(;1~t.Jln~~eB'~~I~~L""~I:;~~~~:;1il1'Wnl~il'fl~n'WLL~:;fm~nhfii11'W~~1~11'W~:;t.J:;~~!X'W~

q q 

~~1aJfJ'fllnlni'f)f~ tJli~~I~Hfn'Wi:1 2 "ll-n~ ~'fl i~~11~'fll~'W (sulfadiazine sodium salt) LL~:;i~~'H~Y11~'W 

(sulfamethazine sodium salt) 

http:LLn5'~lJr.ln
http:nl5'1'tXt.Jl
http:vr~LLn5'~lJr.ln
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Sulfadiazine Sulfamethazine 

II II II II 

~'lt!'W"nntejf~J1n~:wth,n'W 1 L~'f)'f)1~~'f)t111~ 

Trimetroprim 

enrlvh-1tnnd-JtYlj''V'{~d-J i11-nn'W'\.H::ntJ".ll'W,Vl LtI'WtJlj'')~~tlJ':;n!lu ~')tJenrlvh Ld-JYllen'Wvi~!lenrl'V'h1Vl!llen'W 400 

mg LLrl:;1tnnd-Jt'Vlj'~1d-J 80 mg (5: 1) 1~fufl,)1d-J'W,tJd-J LLyd~rlltJ LLrl:;~nlj'1-ntJl~d-Jlnd-JltJ"'l'WLn'Wif!lti'l~LLrl:;Ln'W 

L~tn 
q 

enrlvh Ld-JYllen'W-1tnnd-JtYlj'~1d-J ~~d-JU~ ~n~l enrlvh1Vl!llen'W-1tnnd-JtYlj'~1d-J Lti!l'l"'llnenrlvh L~Yllen'WLLrl:;1tnj' 

L2-J LYlj'~12-J"'l:;~~YliL~12-Jn'WLLrl:;n'W v'h1~tJl~~YlilJ.ll L~!l LL~hl1~u!l'ln'Wnlj'~!ltJl"lJ'EJ'I L~!l ~!ltJl LL~rl:;".ll'W,Vl L~!l 
LLU flVi L~tJiJ fl,)1d-J~laJlj'tl1'Wnlj'~!ltJl~'1~!l'l".llijVl1~ j'') Vl L~,) ~'1hj~d-J fl')j'1~~'1n'WLtI'WL')rll'Wl'W~ Vl ~!ln'W tJl".llijVln 

L~d-Jl:;~1~fu1-nnurlnn'l!lltJ 15 t)'W L~j'1:;"'l:;~12-Jlj'tlc;iVlL~'EJ1u1t!l1'Wc;iu LLrl:;fm~nhfl~11~rernL~uhj~~!ld-Jn'W
'II q • 

nlj'4'u L~!ltj'fl~')tJ Lil Vl L~!l VlrlVlrl'l ~')tJ 'W!ln"'lln~!l1"'lvil1,xLil Vl L~'E) Vl LLtnn~ltJ L~'EJiJU1Vl LL~rlL~!lVl"'l:;LL~'1c;i')-nl 

tJluDen')'W:;~1!ltJ"l ~l'W'1rlen~~ LtI'W~l4'n LLrl:;ijtJd-J1-nn'W!lth'l LL~1~rlltI1'Wn~d-J't!n L~l:;LitJ'I~'1 1~uri !l'EJn 

~LYl Ylj':;entJfl~'W (Oxytetracycline) LLrl:;nj'Vl!l!lnten~ijn (Oxolinic Acid) ~l~funj'Vl'EJ!lnten~'W,n~'W LtI'WtJl~1-nn'W 
L'tl~l:;n~d-J hhL~1~rlltJ't!n L~!lLVlmJnUtJl1'wn~d-J LYlYlj':;entJ fl~'W LVltJ L'tl~1:;!lth'l~'11'Wti!l LitJ'I L~!lU!l'ln'WLLrl:;

q q 

IV 'i' ... .Ji' .coI.coI 

j'm~n bJ'fltn(;) L".ll'fHLUflYl Lj'tJ 

Food and Drug Administration (FDA) "lJ!l'l~~f3!lL2-J1nl u'WtJ!ld-J1m-n~lnfl~~1!l~1j'uDen,)'W:;Ul'1".ll'W,Vl 

ntln'l1~ LL~~!l'lhliJ~1j'tnnf11'1 ~1'EJiJii'EJtJ~~Vl L"Il'W 
q q 

1. ~!lfaJl~'W (Formalin) tnnf11'1hILn'W 0.1 ppm 

http:1~tJl~~YlilJ.ll
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2. 	 L'Vl'f.)n~tJ~lJ (Terramycin) ~'f.)'1hJij~n~1'1 

3. 	 1~n~L'Vl';j'y.j1'~ (Trimetroprim) ~'f.)'1hJij~n~1'1 

~1';j'tJD~,)lJ::;LL~::;~1nf)ij~ FDA ~~f~'f.)L~1'n1~1~1-ifn1J~~1J1L~m~~"lJ1~ 1~LLri n~~yJ~'fl'flbf)';)LUl~lJ 
~1';j'n~~~~~ LLtJ~'1~1iO:l1nn';j'~U1~~~n 1~LLri 

1. 	 n';j'~'fl'flnLen~Un 

2. 	 U'flfyJ~'flnen1~U 

3. 	 L';j'sD'flnen1~lJ 

4. 	yJ~iif)';)u 


.cl 

5. 	 'flU1 

tJ1tJD~,)lJ::;~~1~1-ifL~~"lJ1~~'11~LLri 
.... 	 ..., "'" 

1. 	 'fl'flnenL'Vl'Vl';j'::;entJf)~U 

2. 	 L'Vl'Vl';j'::;entJf)~U 


.... ..., "'" 

3. 	 ~'f.)nenentJf)~'W 

4. f)~'flLL';j'~YJUf)'f.)~ 


~1nf)ij~~1~1-nL~~"lJ1~ 1~LLri 


1. 	 ~1~11f)vl n1u 

2. 	 1UL~';j'Yl,)LL';j'U 


.cl 

3. 	 'flU1 

tJ1UD~,)U::;1J1'1"1lU~~1-ifn1J~'1fJ~1~1 (f)ru::;~~,)LLy.j'Vl~~1~~f ~~1';)'VltJ1~mm~/,~';j'~1~[)lf. 2538) 

m~1ru~1-if'Vl~~'fl'l 
nf~lnn.'fl1~1nij~ 

....._...................". .................................... ~ 

en~yJ11'Vl'fl1Len~ 
...

2.5, 5.0 

2.5, 5.0 

10.0,20.0 

10.0,20.0 

............. 

... ......................... ,.......................................... , 

10.0, 20.0 

10.0,20.0 

2.5, 5.0, 7.5 
.....

,......', 

tJ1~~~~L-if11'i'')~'1 

"...Q..:g?...=...g:..?.....p.P..~....... 
.....~ ..~.~,~,~~,~,~,~..~, ..................... 
~~~~H1L~') 

........... ................................. 

~~~~1~bJ~l1n 

...... " ........... 

........."....~' .."... "..~.............~....H..........l ....."... 
~~en~L"lJ1n~1l-ILU'fl 

~'1n~1L~'fl~ ~~~~ 

H1L~,) LL~1lJ~~1J';j'nr 
.........................,..,....,................,..'),1....................

1 nn. 'W1U 5 - 71u 
.... ,, · · ................·N ....................

f)')';j'1-if 10 nf~ ~'f.)'f.)1~1nij~ 

1 nn. 'W1U 5 - 71lJ 

1 nn. U1lJ 5 - 71u 
......." ..... 

Lij~ 1 nn. 'W1lJ 5 - 71u ...... ········· ··H....'·.············.,···,··· .................... .. .........H....... 

f)')';j'1-if 5-7 nf~ ~'f.)'fl1~1';j' 

Lij~ 1 nn. 'W1U 5 - 71u 

...... ,' 

'W1un~1 20 1u 
.... 

http:1~n~L'Vl';j'y.j1
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5.0,7 .5 

...................................... ...............................

1.0,2.0 

t..s ~ ~ .c!I 

~1?)6Jj~mnmn:WL'W!l 

1~ \J !l tJ :w 1 n lL r;l 

~:;~:W!lt.l~~ltJr)'W 
..................................'11... ........................................... 

drm~~hhYltJ-l~!l) 

~':J~1-n 7.5 n~:w r;l!l!l1~1~ 

Lijl?) 1 nn . 'Wl'W 5 - 7 r)'W 

~':J~1-n 2 n~:w r;l!l!ll~lnij I?) 

1 nn. 'Wl'W 5 - 7 r)'W 

L~!lLmtJ'ulVltJu-ir!l~~~l~"'llnnlj'f)~tJ Ll~:;~':J1W~I!l-lnlj'"lJ!l-l~Vf~3!lL:wlnl "'l:;~U~lLL[?lnr;ll-ln'W:wln ~L~'Wl~ 


-nI?)L"'l'W il3 -n'W1?) ~!l 

~Vf~j~ 'Vll?)~!l-l 1~~tJ I?)tJlri!l'W~U
q 

(iJ~~n~:w I ~-l 1 nn.) (r)'W) 

1. !l!ln~L'Vl'Vlj':;-ntJ~~'W 50 25 

2. !l!lnLsn~'Wn LL!l~1?) 50 30 

3. -n~YhL:wL'WL:w'Vl!ln=n'W 40 30 

!I1cVil3J fl'J~i,ezf'l?l!J b~ ~V'1I11?l 
1. tJl~h'W,~~~n~:w~~!lLLj':wYJ'W~!l~ (Chloramphenicol) 

1.1 ~~!l LLj':wYJ'W~!l~ (Chloramphenicol) 

1.2 l'VlLL!l:wYJ'W~!l~ (Thaiamphenicol) 

1.3 yJ~!lLyJ'W'W~!l~ (Flofenicol) 

2. tJl~l'W'~~'Vm~:wLU~h-LL~~LL[?l:w (~-Lactams) 

2.1 Ll!l:wij!ln=n~~'W (Amoxicillin) 

2.2 LL!l:w'~=n~'W (Ampicillin) 

3. tJl~h'W,~~~n~:wl'Wt[?lj'yj':JLLj''W (Nitrofurans) 

3.1 yj':Jj'lt6Jj~LI?)'W (Furazolidone) 

3.2 l'WlyJ!ll~l'W!l~ (Nifurpirinol) 

3.3 l'WL[?lj'yj':Jllj''WL[?l;S'W (NitrofurantOin) 

3.4 l'WL[?lj'YJ':Jj'lLsn'W (Nitrofurazone) 

3.5 1'WLyJ!l~1[?llL'W[?l (Nifurstyrenate) 

4. tJl~h'W,~~~n~:wyJ~!l!lh~f)t'Wt~'W (Fluoroquinolones) 

4.1 yJ~iJ~f)'W (Flumequine) 
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4.2 Lt3'W'i:'j'yJ~'f)nen1:n'W (Enrofloxacin) 

4.3 en1'j'1yJ~'f)nen1:n'W (Sarafloxacin) 

4.4 'W!lfyJ~'f:men1~'W (Norfloxacin) 

4.5 1~yJ~!lnen1~'W (Difloxacin) 

4.6 ~hhyJ~!lnen1~'W (Ciprofloxacin) 

5. tJ1al1'W,~~~n~~on~l:yJ'W1n~ (Sulfonamides) 

5.1 on~yJ11~!l1~'W (Sulfadiazine) 

5.2 on~YhL~!l'j'1~'W (Sulfamerazine) 

5.3 on~'Vh1~iJ~'W (Sulfadimidine) 

5.4 on~yJ1'i:~'i:'WL~'VlYi!ln~'W (Sulfamonomethoxine) 

5.5 on~yh1~L~'VlYi!ln~'W (Sulfadimethoxine) 

6. tJ1v11'W,~~~n~~1n~l:rm.hJ1'Vlvf (Glycopeptides) 

6. 1 'lJ1~'Vl'j'1:n'W (Bacitracin) 

6.2 ll'J'W'i:rnrtJ~'W (Vancomycin) 

6.3 'i:~~artJii'W (Polymyxins) 

6.4 L~~"Il~'W (Colistin) 

!J1vi LL'U~tl1b'VIi.i 
tJ1v11'W~~~~~~~'Vl:;LutJ'Wn'lJ USFDA 1'Wn1'j'fm~nL'j'fO)~~1J1

q 

Pfizer) 

2. on~yh1~L~'VlYi!ln~'W (Sulfamethoxine) + !l!lL~'i:'Vl'j'm~ (Ormethoprim) ~!l'Vl1'ln1'j'fh~!l hL~'Vl-30, 

e:I't)yJLL~'W-~1h"Il (Romet-30®, Hoffman-LaRoche) 

tJ1v11'W,~~~n~~ L'Vl'Vl'j':;ontJ fO)~'W (tetracyclines) 

1. L'Vl'Vl'j':;ontJfO)~'W (Tetracycline) 

2. fO)~!lL'Vl'Vl'j'~ontJfO)~'W (Chlortetracycline) 

3. !l!ln~L'Vl'Vl'j'~ontJfO)~'W (Oxytetracycline) 

4. ~!ln~ontJfO)~'W (Doxycycline) 

tJ1v11'W,~~~n~~fO)()'i:'W'i:~'W (Quinolones) 

1. 'W1~~niin LL!l:n~ (Nalidixic acid) 

2. !l!ln'i:en~iln LL!l:n~ (Oxolinic acid) 
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lmj'j;]:i'n:i'lrnl-n~ln~~~1'l1 j;]ll-J~llLtJ:;l1l"ll~'l~I:.J~I?1~ln~~LVI~lt!tJUW'il"'nn t~ltJ16J~~'l1l-J~Yn'lL~~ 
l~U'l'W~~fOj :;-WfOjl:i'ru1 D'l ~'lll-J~l djtJ LL~:;tl :i':;~'VI~.nl'W"lJ'El..:J nl:i' l-if ~l n VI ~1t!'W nl:i'l-if~l:i'tll)~'l'W:;L'Wn In'Wl:; 

L~U'ln..:Jt!'W lL~fOj:;vh1'tXn..:J~~"ll.nl'W ~~'W lL~ nl~L-if'Elth..:J16Jt1nr)fi'W'ElnfOjlnfOj:;dj'WtrtJj;]~lU ~'Elt41J1't.nfl LL~:;dj'WUruVil
q q q qJ qJ GI 

n1Jnl~~'l'El'Eln 1:.J~I?1.nrusyfn'l LL~'l ~..:Jill:.J~~~nln'Wl:;L~U'ln..:J ~'ElfOj:;1tln~:;~'WL'tX ll1J ~Yi ~U~'ElUl 'EltJ1..:J1~n{1lll-J ~..:J 
q q q 

hj~~L~'W'El Ll'W:;r)finl~l-if~l~tll)~'ltJ:;l'WU'El ~..:J~ ~ n ~'El..:J LL~ iHr~ LL'W:;in L~U'ln1J nl:i'l-if~l~tll)~'l'W:;1m~tl~:;tu~u 

l-Jln~~(il~'El16J~'l~1-if'Wl'WLn'W 51tJ LL~:;L~'Ell-ifLL~'l~'El'lLr)'W~:;u:;1r)~tJl'lu~U 141'W~..:JfOj:;~1J~..:J1~ -if'El~~LVI~l~ 
djtJL~U'l-if~ L~tJ'El LLtJ:; 16J~1l-Jl~t1~'W~'W1~ 100% (J1ri'1 Lr)'W~:;u:;1r) 14 1'WLL~'lfOj:;16Jil~1~tll)~'l'W:;LVI~'El{1lnA'1'l~~ 

('Wn~fi1 ~'W'VIff~~Q~ LL~:;~ru:;, 2537) tJ'ElnfOjln~ nl~L-if~l~tlD~'ltJ:;"ll'El'lLmj'{1l~n~~'l~'Wn'LJ~~nl~ ~'W~"lltN 
LL VI~..:J L'Wl:;L~U'l Vl1'ElU f!JVllnl~:i':;1Jl (il"ll~'l h~ L'il'Wl :;VlUl 'lfi~"'l :;1~-if~ ~~~ ~ n ~'El'l ~'El nl:i'{1l~'l"'lr) L~:i'l:;'Lf~l:i' 
tl5~'ltJ:;{1ln A'1'l1'W'tX'El'ltl{jilll nl~ri'El'Wnl:i'~1J"lnU 

nl~r) L~~l:;'Lf~l:i'tlD~'l'W:;l?1n A'l'lL'W'EllV1l:i' v1l1~VI~lUr)fi 1~LLn

* r)finl:i''VI1'lL~il (Chemical Methods) 

L"ll'W TLC, HPLC, GC, GC-MS, Spectrofluorometry, Capillary Electrophoresis ~~~

* r)finl:i''VI1'l'1~~'lr)'VIUl (Microbiological Methods) 


L"ll'W Agar diffusion assay, Turbidimetric assay ~~~ 


* r)fi'VI1'l1JiJ~l-Jn'Wr)Ylt.n (Immuno Assays) 


L"ll'W ELISA, RIA, CFT, Agglutination assay 


r)finl:i'{1l ~')fOj1 Lfl n :;tfLVI~1~~'El'lv1l1tJ'tX'El'ltl51J~n l:i' 1'WU"'l'1 u'Wn :i'l-Jtl:i':;l-J'l ~VI'W'l tJ 1?1:i''l'''l~'El1J flru.nl'W~1?1 'l 

~1Jtl:i':;~l~'lVl~(il~l tJ'VI:; L~ (~'l'W1VI ru"'l :;'EltJL'W'LJ~L'l ru~ t1l'WL'Wl:;L~tJ'l~(1ltfJl~l tJ ~'l) ~..:Jv11V1Ul~ {1l :i''l'''l ~~1Jf1J:i'~'lI:.J~ 
.... 'II 

I:.J~ 1?1~{1ltfJ1 LLn ~tl :i':;n'El'LJ nl :i'L'Wl:; L~tJ..:J~I?1tfJl.nltJL'W~u~ ~lV1f'J~'l'VI:; L~VI'Il'ltJ~"'l :;{1l~'l"'l~~'LJml-J1ru~1~ 
tlD~'l'W:; 1~Lln ~'Eln~L'VI'VI:i':;antJ~~'W LL~:;'El'Elntsn~UmL'El;n(il ~(1lnA'l..:JL'W~'l'Wdl'El t(iltJ Chromatographic Methods 

~tJl'lhn{1lll-J Vlt!rJtJ'll'WLVI~1~~'l~'l16J ~1l-Jl:i't11~1J~nl:i'{1l:i''l'''l~'El'LJ LL~:;1~~l LLtJ:;l1l LLn Lmj'l?1~n:i'1~'EltJl'lvt'lD'l nl~ 

~'ll?i''l'EltJl'l L~'ElI?1~'l "'lr) L~:i'l:;'Lf"'l:;~'El'll-if:i':;tJ:; L'l~lV1~ltJ1''W v1l1~Ln'}j'{1l~n~~'WLtl~~'l f)11-if~ltJl'Wnln~tJ'l~'l~nl-J1n 
Lmj'l?1:i'n:i'~')tJLVlt1l~'l~1J~..:J"llltJt(iltJ16J1~1?1:i''l'''lr) L~n:;'Lf 'W'Eln"'lln~ nl:i'I?1:i''lfOjr) L~n:;'Lfml-J1ru~1:i'tlD~'ltJ:;l?1nA'1'l 
LVI~1~16Jrj1"'l:;dj'Wr)fi'VI1'l L~ il r)fi'VI1'lfOj~~'lr)'VItJ1 Vl1'Elr)fi'VI1'l.niJ A'l-Jn'Wr)'VItJ1 ~~'l1;rL'l~"ll'Wnl:i'r) L~:i'l:;'Lfl-Jln LL~:;

q 'II q 

l-' l-'.=l ojj...... "" ..s ... "'....... "" It' . ....~... a l-' J' .=l

j;]'El'l1~ L~:i'~'ll-J'El'VIl-Jtl:i':;~Ylfi.nl'W~'l "'l'l ~'l:i'l-Jn1:i''W (74..J'Wl'lfinl:i'i?l:i''l'''l,) L~:i'1:;VI~1:i'tlDun'l'W:;'VI:i''l (il L:i''l LL~:;~n 1?1'El'l"lltJL'W'El 

LLnUf!JVll LVI~l~ 

n1~1jLf)~1::U~1~~'W'VI1t1t11n~I"m3J1nrW'lJtJ3J1n 

~l:i'tlD~')tJ:;~l?1nA'l'll'W~'l"'l:;ilml-JlruU'EltJl-Jln (trace levels) L'W:i':;~1J~'l'Wl'W~l'W~'l'W (ppm) n1:i' 

r)Lfln:;'Lfml-J1ru~1:i'tl'WLfI'El'Wl'W'El1V11:i'~ L~'Eltl'W'El~l'Wml-JlruU'EltJl-Jln (trace levels) L~'Elil~l~~'W 1 ~ilml-J1ru 
6-J1n L'W'EllV11:i't!'W vh1~Ul n Lti'El'lfOj1 n~lHVI~1t!'W'El1fOj:i'1J n'l'Wnl:i'r) L~:i'l:;'Lf r)fin1:i'r) LfI:i'l:;'Lf~l:i'~'W'VI1-tJi?ln A'l'l 
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tfhJ1ruU'EltJlJ1n.yh1rJi"'~1tJ~fi YJn~fi1.h:;n'El'JrJi("ltJ~'W(M)'W~'W3TW ~'El n1n~11tJlJ~'"J'Elth'l (sample preparation) 

n1~~n~ (extraction) n1~rl~'W'EY~ (cleanup) n1nLtJmL~~n1~[?]~'"J~t)'~ (separation and detection) 

n11'tn~~'-Jm'J'i1Eh-3 (sample preparation) 

n1n[?]1-tJlJ C?i'"J'Elth'liJt)'[?]~Uj':;~'l ~",~n ~ll nlj'vil1m~ r?i'':lllEh'l (subsample) ~ L'u'WC?i':l LLYl'W"ll'El'lC?i'"Jllti1'l(~lJ 

~tJ ~'lJtJ ~~~'El-.1LnuC?i':lllti1'l1tJ~ L~'W~'lLL~'~ Lnu r?i'':lllEh'l ~1"'~U r?i'':l'Eltil-.1~1aJ1,j"ll'El-.1 L"'~':l ~~~1l'linr?i'':lllti1'l 
mlJ1rulJ1n~lllJ1[:..J~1.,1 LL~~.yh1'tXiJ"ll'Wl~ L~n~'lL~tJnl~~u "'1'ElU~ ~tJvil1~C?i':l'Elti1'l~~~U11u~ Lrl~1~tXdjtJL.n'ElL~tJ'"J 

n'WLL~:;dJ'Wr?i'':l LLYl'W"ll'El'l C?i':lllti1'l (~'lJ ~'W 

n11~nP1 (extraction) 

LtI'Wn1~~n~~1j'~~1l'lnl~~Lrlj'1:;tX~1n~':l'Wu~~nllu~'W1 "ll'El'lC?i':l'Elti1'l n1~~n~ liquid foods 'El1~vi1L~ 
L~tJ liquid-liquid extraction L~tJ1-ifC?i':lvil~~~ltJ:S'WYl1-U ",1'ElL~mYlrlUrl solid-phase extraction (SPE) nl~~n~ 

solid foods ~'Wnu~111~.n-':l"ll1l'l~1~:S'WYl1-U~ ~'El'ln1~~ Lrl~l~tX LL~~LlJYl1nef"ll'El'lC?i':l'Elti1-.1'El1"'1~ L~tJvi''"JLuvi1L~tJ 
n1~vi11,xLtI'WL.n'El L~tJ':ln'W (homogenize) nu C?i':lvi1~:;~ltJ"'1'El~1~~:;~1tJ~n~~ L"'lJl~~lJ rJi':ltJ shaker, blender, 

Polytron. Omni mixer, ",1'El sonicator 

tJ'El n~1 n~ nlj'~ n ~~1 ~:S'WYl1-UU1lJlruU'EltJlJ1 n'Ell~vil1~~htJ LYl rlUrl supercritical fluid extraction 

(SFE) L~tJ1-if supercritical fluid (dJn1-if CO) LL~~ organic modifier ",111LYlrlUrl microwave extraction -ir'El~ 

"l1'El'lLYlrlUrlvr-.1~'El'l~~ll ~~n1~1-ifC?i':lvi1~~~1tJ:StJYl1-u ~~L':l~1~1-if~1"'~Un1~L[?]1-tJlJC?i':l'Eltil'l LL~~~~mlJlruC?i'"Jvi1 
~~~1tJ:S'WVl1-U~ LtI'WYhj'~'l W) Lrl~1~",1~~u LL~~~ ~i1ru"'1 L~tJ':l nUnl~~'l C?i':lvil~~~1tJ~'lnfh':l 

~ ~ 

n11p;}~'U'i1<V'W (cleanup or isolation) 

LtI'W.n-'W[?]'El'W~ ihr.r~'El'l ~uj'~n'Elu~~Un':l'Wn1~~ Lrln~tX~1 ~~~'W1~ vil1'tX~1~~ ~'El'lnl~~ Lrl~1:;tXu1~Vlt" ~'W 
LL~~iJrl':l1lJL-irlJ-irtJL~lJ~'W .n-tJ[?]'EltJ~u~~n'ElurJi':ltJ partitioning LL~:; purification n1~L~'Eln~finl~ cleanup ~'Wnu 
n1j'~:;~1tJ ~lJU~1'El'ElUmL~~~1l1~.n-':l L~t1tJ~1l1~ ~'El rl'"JllJ~'El'W LL~~lJ'"J~LlJ L~~~"ll'El'l~1~u~:;n'Elu n1j'rl~tJ'EY~~ 

utJlJ1-if~'El preparative chromatography ~'l1-if1'Wn1~vil1,xu1~Yltt~tJ (1) adsorption chromatography ~\l1-n 
rl!l~lJ,r~un, Florisil, silica, alumina, carbon ",1'El (2) gel permeation (or size exclusion) chromatography 

~'W[?]'El'Wn1j'rl~'W'EY~ vi11'tXLn ~-ir'El~ln~1'Wnlj'~ Lrlj'1:;"'~1j':S'WYl1-U[?]n A'1\1mlJ1ruU'EltJlJln L ~'El\l~1n~'El'l1-n 

L':l~1tJltJ LL~~1tJul,mnn~~1,x %recovery "ll'El\l~1j'~~'El\ln1j'~Lrln~tX~1 vil1'tX[:..J~n1j'1Lrlj'1~",1aJ~n~'El'l 1'W 

U~~UtJiJLYlrlL'WL~~1",aJ1'Wnlj'rl~tJ'EY~ L,jtJ solid phase extraction (SPE) ~'lvi11'tXn1j'rl~'W'EY~LL~~n1j'~n~vi11~
~ 

L~'"J~'W 'Elth\lhn~ SPE iJoif'ElL~tJ~'El1aJ~1lJ1j'tl1-nnuC?i':l'Eltil\1mlJlrulJ1n 11~ 

Li?lfLfJLYW11{U (derivatization) 

LtI'Wn1~vi11~~1~~ ~!l'lnl~~ Lrl~1:;"''El~1'W~tl'El'4~'tJjf~ L"'lJ1:;~lJ~1",fun1~1 Lrl~1:;'~ vil1~n1~~n~ n1~ 
rl~tJtl~ n1nLtJn "'1'Eln1j'[?]~':l~t)'~iJtlj':;~Vlfi1l1~~'1~'W ~'W[?]'El'WniJrl':l1lJ~lLU'W~1",~un1j'~Lrl~1:;"'~1j'U1\1"1lU~ 
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LLfl~'U1'1't)fiL'vht!'W L~'W 1'Wn1~'t)L~~1~vf~')tJ GC tl1~vi1 derivatization LV)tJiJ~v)~'1,.untJL~tl (n) L~~~.n1Yi 
~~L'VItJ1~"lJtl'l~1~~~tl'ln1~'t) L~~1~vf ("lJ) L~~ L~ntJ~.n1Yi ~tl~,)1~~tl'W (~) L~~~.n1Yi!?1~')~1V) 1~"lJtl'l~1~~~tl'ln1~ 
't)L~11~vf~tl detector 1'Wn11't)L~11~vf~,)tJ HPLC tl1~vi1 derivatization L~'f) L~~~.n1Yi!?11')~1'V)1~"lJtl'l~11~ 

tJftl-:]n11't)L~11~vf~tl detector chemical derivatization .ntl1~vi11~vY'I precolumn LLfl~ postcolumn 

n1~LL!mLL~~n1~V1~'J'Ol'J<Vtn (separation and detection) 

Lu'Wi'W!?1tl'W~ LLtJ n~1~~ ~tl'ln1~'t) L~~1~,rLL~fl~"IlilV) LLfl~~')tlth'l~ ()n~nV)~1 ~,)tJ'f)tln~1nn'W LLfl~n1~vi1 
'II 

1",Ln V) response ~1'V)m~1ru"lJtl'l~')'Wth~ntl'U LL~fl~"IlilV) 

i'W~tl'Wn1n~1tJ~~')tlth'l n1~~nV) LLfl~n1j'~~'W,gYi Lu'W~'W~tl'W~~'f)-:]1-ifL,)fl1~1mLfl~tl1~ntll~Lilv)~,)1~ 
~V)Yifl1 V) ~'f)n1j''t) L~11~'VI1~~1n ~'W~'f)'WL'!t1th.n~-:]iJ ~,)1~~1r1n.J~1n Ltitl'l~1m!n't) L~~1~'lX'f)1'!t111~~~tl'l LLtJn~11~ 

tJftl-:]n1~'t)L~~1~'lX~1n food matrices ~-:]iJ~,)1~eKueiftl'WLLfl~LLthLtJ~tJ'W1t1~1~"Ililv)"lJ'f)-:]~')tlth-:]L~~tl 

Microwave Sample Preparation 

1'Wtr~~u'Wn1~1~~,)1~~tl'W~,)tJ1~L~n,)Yhtl'W't)fi~iltJ~1-if1'Wn1n~1tJ~~')tlth-:] (sample preparation) 1'W 

",tl'ltJDu~n1~ (Browski and Schmaling, 1999) n1n~1tJ~~')tlti1-:]Lv)tJl-if1~L~n')yJiJ'U'Vlu1'Vll'Wn1~'t)L~n~'lX 

tl1'!t11~ Ltitl'l~1mtl'W't)fi~~1tJ LLfl~~,) V) L~,) Lv)tJiJn1~u11~L~1L')yJ~11-ifLu'W~f'lLL1nl'Wu ~.Pl . 1975 L~'f)1~~,)1~~tl'W 
LLnm'V)l'W erlenmeyer flask L~tl1v)L~~vl biological matrices ~-:]vi11~-ifL,)fl11'Wn1~1v)L~~-n'WUtltJfl-:]n~1't)fitJn~~ 

l-ifn'W 1'Wtr~~u'WiJn1~1-if1~L~n')yJ~1'!t1~un1~1V) L~~ vl~,)tlti1-:] n1~vi11~L-if~-if'W n1~~nV) LtI~~'W1e1LV)~~en~
q 

LLfl~n1j'~'1L~n~vf~1~~'WYl1~ 'Wtln~1nd YiU~11~L~n')yJl-n~~vY\l1'Wn1~'VI1ili~1ru~1~~'WYl1~LLfl~~1~tli'l'WYl1u 
1'W sample matrices ~1\l1 -iftl~"lJtl\lLYl~il~.n~tl vi11~tlti1'1~,)v)L~,) vi1LLUU,g~L'W~~ (automation) 1~~1tJ 

~ 1 ).J 1 d n ~ ~ background contamination t ~ LL ~ ::; t ~ tJ vi' ') 1t.I "fj fi ~ 9 ::; 1~ % recoveries ~ 'I 

(Wong,et.al.,1997) 

j/ j/ 

nln~tJ,Jfr\Jn~lph lU'tJ~'f)Plrcyln rJf)~PlL:n'f)
i , 

L'UYi1~tlti1'1~\l~1~~'jj'~1'1 1 

2. tl\l~tJd~ntlU~1\l11'W~1LL~~~'WiJn1ntJ~tJ'WLLtJfl-:] L~'W~,)1~Lu'Wn1v)-~1'1 m~1ruLLYi~'1~tl'W.w"llLL~~ 

~~1iJhJ~~1L~~tl 
3. 'f)1'!t11:i'~n'l1~~uiJ'f)'1~lh~n'f)u"lJ'f)'1fil~'f)1'V111hJ~~un')'W

• q 

~~L~'W1~~1Lj'~~1lJ~ V) L~tlt!'W ~1~11()ritll~Lfl V) ~,)1~L~tJ'!t11tJtlti1'1t'WLLN1~ LV)m'UYi1~tlti1\l~'11'W~tl-:] 
~ru.n1Yi~1 LLfl~~'W~ LtJ~tJ'WLLtJfl'ltlti1-:] n~~~'Wtr'W '!t11tliJ~1:i'~'jj'tJ'WL~'f)'W1'W~1 '!t11mitll~Ln V) ~,)1~ L~1tJ V) ~tln'l LL~,)

q q 
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~ L~!lL~r1 (?h~ 1 L-if1 LLYl~nejf!l't,J ~1~f'J~~~1~fu~1~!l1~1~hJr1~utl(;lt\HtI'WL'l~1'W1'W~::; LL~~~!l1n1n~!l~~~!l1~ 
l.J1n L-n'W ~ii~L~!l'W~'W1tl ~~mfhJ'W~::;~~"lJ1l1'W1l.1LL~~LLN L~ULI?l"ih L~!lhr1(?h~ 1 L-if1 LLYl~nejf!l'W1~~1tl L~tl 
L-U'W1::;!lth~~~l'Wnnn"lJ!l~n1~n1"lJar'WLLYl~n1'Wr?iUl..nn Ln'W1tl ~~!l1~~::;Ln ~~1nn1~~ ~tln &i"lJ!l~ r?iul'Wn1~i"w11"lJar'W1tl 

loff LtI'W'W~~~1'W ~1!l Ln ~~1 mJh.nru"lJ!l~1"lJ ar'Wihnn Ln'Wl1Jl'W!l1"vn~ 'W!l nltl~1n~!l1~1~~~ij r1'l1),J~1~ru!?1!l r1ru 
... 	 q 

[l1'WLL~::;m),J1ru"lJ!l~L~!l~~~ ~~L~!l~~~~UYlU1Yl~1~'1J~~1'Wn1~ih~~Pi!?l~ L-n'W 'W'lnL~!lL~r1!?11~ 1 ~1!l~1~~~ 
!?11~ 1 !?l~!l~~'W~~ih~'tl1~1~!l1~1~!?11~ 11tlL~tl~11~n1tl~~ n1~"lJ1~!l1~1~ L-n'W 1'l!?l1iJ'W"1lu~i;l1~ 1 ~::;ri!ll~ 

Ln~u'1J~1(?h~11~ 'U::;J'Wl'W~!l~"lJ!l~!l1~1~~L~tl~r1'l~~::;~n~1-if!ldq!~~1n~~~!?l!lth~~!lur1!lU LmtlULVltlUtl!?ln 

n1~!lti~!l ~ !?l~!l ~~'Wtl!?l~1n1n~1'ru L&i1JLC91 LL~::;tlC91~1 LL~m~!l ~1!lr1'l~ijn1n~1'),Jfi1 C91!l1~1~~~1 LtI'WL~),J~'W 'W!ln 
'IJ'" 	 q 

~1n~~~1~ru ~~ r1'l J'~ ~1 J'ru 1 n~ r1 ru[l1'W"lJ!l,lfl~ ~'ltl vY~~Lti!l~~1 nrJ1 n1~~~ C91 n~n~1 ~1 ~~h'WlvmJ"lJ!l~lYltlJ'WL~!l
QI q q 	 q q QI 

n1~~~!l!ln ~~!lYlntlJ'::;LYl ~1l.1rJ1~::; LtI'WC91~1 ~l'WtlL~tl !l L),J1'n1 ~1!l1'WL!l L~tl ~::;~-if!lih~'W~1l.11~~n1J'tl'WL~!l'W
'IJ 	 q q 

"lJ!l~L~!lL~r1(?h~1 L-n'W L~!l samonella ~1!l~1~~1:f~h~1 L-n'W ~1~tl~1UPi!?l~~"1l L~~::;wJnu1~"1lil~ J''l),JvY~~1~ 

tlB~'l'W::;!?i1~1 L-n'W oxytetracycline oxolinic acid 'U::;J'W9~r1'l~~n1~~~n1~~~C911~tJn1fi ~'l),JvY~~n1~C91~'l~I 

~!lU r1 
q 
ru[l1 'W ~C91r)~1!l ti 1 ~ ~~1 L~),J!l ~1n~ t.i'l tl ~1'W~L~ tl'l-if!l ~ 

'W!ln~1nn1~~'1J L~tl"lJ!l~ ~~ Lti!l~~1nt~r1~ll.1&i ~ L~!l LL~'l ~~~n1~~'1J L~tl~~1~'1J~-ltl'WLti!l~),J1~1nL~r1~ 
~~L~!l L~!lt~r1~~1~ru~'Wul~L~),J!l1'Wn~~tlr;)tl~vi~~~!l

... q 

~1nr1~U1~"1lU~ L-n'W'W!lf),J1~'W C911l-J"lJ'W1 ~ LL~::;m),J1ru~~~~C91 LL 'W::;U1 ~n1~!?lJ'r;)~~!lUrJruIl1'W~1!lti1~~~1 L~l-J!l 
LL~::;r1'ltlr1),Jilll-J1ru!l1~1~1~L~),J1::;~),J

q 

2. L:f'elLLtJfl'vh~tI LL'Wr;)Yl1'lLLm"lJ LL~::;fn~1LJ'r1~Ln~~1mLUr1Vl(~tlyh1~~tl !?lJ''l~~!lU"1lU~LL~::;m),J1ru 

"lJ!l'l L~!l LLU r1Vl ~tl1'W~1!lti1~~~1 L~l-J!l LL~::;r1'l~lofftl1~1 L~!l LtI'Wr1f~r1~1'l C91J''l~~!lU~"lJ[l1'W~~t~tl r1'l~Yhn1n'W1::; 
L~!l LLU r1Vl L~tl~1 n L~!l ~~1!l r?iu n~ LtI'W~::;tl::;!l ti1~U!l tlYln!l1Yi!?l~ L~!l n'l~),J LL~ ~-l!l1n1 ~tl'l tl r1'lJ'vi1n1~r1r;)u r1),J LL~::;

q q q 	 q 

fn~1~r;)tltl1tlB~r;)'W::;L~tl 

1 . 	 lofftl1tlD~'l'W::;~1'l1?1!l L~!l~Yh1~Ln ~LJ'r1 t!'W~),J1tl r1'l1l-JrJ1r1'l~ij~!l~tlBu~n1~~~ r1r;)1),J'W~!l),J 

vY~Yl1'l~1'W!l,Jn~mrLL~::;'Jr1~1n~
q q 

2. 	 1~tl1~1!l~1nr1~1'W"lJ'W1~~Qn~!l'lvi'WVlvi'Wl~ 1'W"lJru::;~~~~~n'W!l1~1J'!l~ 

3. 	 1,x!l1~1n~1'),J'Wr;) n1 C911iJ'WLL~::;Ldfi1 C91 L~!l-nr;)tll~n'lij~"lJ[l1'W LL~~ LLN~'W
q q q 

4. 	 r1r;)n1'W:i'::;tl::;~~~tl1!lti1~U!ltl 14 r)'W ri!l'W~1~t.l1tl L~!l1J!l'ln'W1l.11~~~1:i'tlD~'l'W::;C91n ~h'll'W 
~ ~ 

L'W!ln'l 
q 

3. 	 L'iflV1 Ln ~t<l1n'l1~~ LL'W'lYl1'ln1~i1!l'ln'WLL~::;fn~1t~r1~ Ln ~~1n L~!l1'lf~1'Wn-ln~1~1t~tlvi'r;)1tl LL~'lq q 

~~1l.1~n1:i'fn~1LJ'r1~ Ln ~~1 n1'lr~t~tl C91N 'U::;J'WL~!ln~tl'ltl~r;)tllr;)f~~1 dJ'W~::;~!l'li1!l~n'WiJl~L~!l~'WL;r1 LLYl~nsif!l'W
q 

t~m-UYn::;L~!l LLU r1Vl L1tl 9~utl),Jl,xtl1tlD~r;)'W::;L~!li1!l-ln'Whr1 LLYlJ'nsif!l'W 

~:;L~'W1~rJ1hr1~ Ln ~nun~n~1 ~1~ ~'ltJ n'W~~1tl~1L~C91 1'WLLI?1~:;~1 L~C91ij1fin1:i'r1'lU r1),Ji1!l~n'WLL~::;rn~1
If II 	 .. q q 

!?i1'l1 n'W ~L~tl'l~1 LtI'W~:;~!l~ijn1~~~n1:i'!lti1-lr~~l-J r1'l:i'~:;~n1J''l1'l LL~'Wn1:i'~~!?l LL~::;~~1 ~'1J r1r;)~~::;~n1:i'L~1 
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~::;t)~L~r1'f)~h~~n~fiw~::;~~lL~l-J'f) ~~1'\.,n:r~,u\rnii1l1r1L'f)n"1l'Wl1Xu1-nl~nl~tJl~1~~CW[ny.j Jl-~'W LL~::;~1~~'f)th~ 
t?i'f) Lti'f)~1'WVJ n~'W~ ~~ii~1'W"1l1tJl1Xi1 ~~ ~~ tJl L~l-Jl-Jln~'W ~~1~tIJ ~'f)~::;!?1'f)~ r11U~l-J~CW1l1y.jsn'f)~ L~'f)~~L~ii~~"1Il (?) 

L""~'f)'Wn~~lnfi~~l-J"1Il ~ LL~::;iJ r111lJ~ (?)tJ~l ~~ln L~!lhr1 LL~::;~ldtJln ~l~'Vln"1lUVl tJlll-J",,~n~ln~ L~!l LtI'W",,~m..h::;n'W
q q 

~1-~!l~~ml-J1CW~1'WLLtJ~sn'f)~tJl~1(?)~~L'VltJL'W1.h::;L'VlPln~l-J~""1l1y.j~htJiihJl-Jln LVitJ~hj~ LtJ'f)fLen'W!?l LLt?i"lil1~'f)!ln 

1tJJ'Wn~::;~ltJ1tJ~1L~n tihL~tJj'::;L'Vl PI~'W1 ~~!l~~~lntJ~::;L'Vl PlL'VltJ LVltJ L'Uy.jl::;~""fS!ll-J1-nl~~ Ltl'WtJl~lV1L""rY'lf!l~ 
L'VltJ L1iVlr111l-Jn~1~~ln~~lntJd::;L'Vl~L'VltJiJ~1~tJln~1~l-Jln !ll~~::;LtI'Wi.fClJ""lt?i!lc4U1-'inr1 LL~~lml-Jlru~ldtJln~l\1 

q ~ ~ 

~::;iJml-Jl ruLVi tJ~ L~ni!!ltJntJlll-J nl~~tJ d::; L'Vl PlL'Wn~l-J~~Lfr)finldtJld1~~ ~!l'W-ih~"'l::;~::;L~tJ Vlnl~Lr1tJtJDu&in'Wl-Jl 

Lt'ltJ L~'f) LLl1' LL~1!l1~~:;LtI'WLy.j~1:;~ cJl'Wl-Jl ~~ LLt?iiJ nldd:;1Jl t'I'lf!l~hr1t)1U1L 'WtJhtJ ~~n~yhfl-J L~tJ~t)1L'WtJ~:;L'Vl PI 

n~l-JtJhtJl~fUr111l-J L~tJVntJ l-Jln tJ~:;"1Il"11'W1X'W1tJu1-'L1l r1!ll""ld'Vl:;L~ LL~:;1ri L~l-J~'W nl~~~tJ!l'f)nl-J1L1Xr111l-J L"ifl-J 
q q ~ 

!?i1""~1l-J vr\lJ'WL1~14'U~\I"'l:;1~c.J~~~tJl~ln~lLU1~l-JltJ~11~1~ !llnldt?il~1 L""~1~~1'WLtI'Wi.f~4'tJ~~:;YilL1X~L~tJ~ 
LiftJltJD~1l.!:; L~!lU'f)~n'W~1!ly.jtJltJll-J LLni.ftIJ""11~~~'W LLt?i~1'WL"" '1Jl'Wu~ cJl'Wl-Jll!n~:;1lJ1~~~ L'W~~t'ln~!l~ 
4'iJ~~~iitJltJD~1'W::;tJln ~l~~'Wl-Jl 

Lri!liJi.ftIJ""l Ln t'I~'Wchl-J'f)~'f)~h~~ltJl ~!l!lthHftJltJD~1'W:; L~tJ\ILt'ltJl-n,~'W'Vi~~L&ilJ~~ltJl'WtJ!l vilr111lJ 

~:;!llt'1~'W1i!l LL~:;iJnl~L-n'~'W'Vl1~Ul\1"11U(?) c.J~lJ!ll""l~l't~~~n'WLtI'Wd:;tJ:;1 ~ L1tJn n'W~11tJ~1 Probiotic ~~n~:; 
LL~\I LLNL'Y'l~1:;LLUr1yh1m""~lJ'W~~l?lnd(?)!l!lnl-Jl ~(?) pH sn!l\l'Vll~L~'W!ll~l~ ~:;U'f)~n'Wnl~Lnt'lL~r1~lnL~'f)11f~1~ 

LLiJr1Yl L1tJiJl~"1IUt'l~1l-JldCl ~~tJl~ld~vllL~n~~~l~[l)J ~l-J n'W!?11'W'Vll'WL~fl t?il~11~ f)finlJ'L~tJ~~iJnlJ'LL'W:;Ul~'f)
q ~ q 

nln~tJ~~LiJ'W~nl~U'f)~n'WLL'Vl'W~~:;Li!'W~nl~fm~n L'Y'ld1:;Lri!ln~'l..htJLL~1~:;fm~nllJ1~~~ nl~u!l~n'W1~LLrinl~ 
q 

fm~l~'Wtl!lL~~:;!ll t'I~~~:; LL~~ LLN LL~:;1lJ1.htJ YhflJ~iJ r111l-Jfr111lJ LojJl1~ ~~:;L1Xr111lJ~1 ~tlJniJi.f~r.rtJt?il\11 ~ 
L~tJ1ojJ!l~ LL~:;vllL~nlJ'L~tJ~n~tJ'j':;~u r111lJ~1 L~~ LLt?iU~iJYhfl-J'lf'Wl VI L~n~1!l~ltJti'f)tJ LtI'W~1'W1'WlJln~ L~tJ~ LLuu1lJ 

q 

~'f)tJ~:;~n!?1'f)~,rn nl'j'{(?)nlj'~'Wtl'f) ~CW[ll'Y'lJl nl~L~!llnlP1LL~:;~'W11lJ~L'Vh~r11'j' Lri!l~~iJ!llnld~VltJn~",,1!l 

,J1tJ 'If'Wlt'1~~nU~L~n''''1!lu\l1~i1~'lf'W1V1~~:;'lfltJ L"1i'W~\ll~~l~:;'lflm~!l~\liJ!lltJ 120 t)'W 9~~\ll~~1~:;""~t'll1XtJl 
~~\'~!liJ!ll~ 90 t)'W Ly.j~1:;f~~1~!l~~tJVll~tJ1!lti1~i!!ltJ 30 t)'Wri!l'W{U'lf1tJ \'Lt?iy.j!l~\liJ!lltJ 80 t)'W ~~L1-lJn'W 

I 
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'fl1~1~~v)~'1 YhUv)~~1tJr)'t.l~'1 ~-ih1u~l-Jn ~~'Wl-J1n ~'11~tJ1fh.lL~'flu'fl'ln'W~'1~v) L~'fl LLurorvh1tJ L~'fl~'1L·ih1u~l-Jn 
L~'W'W1'Wl unnD~1~~'1linnt!'WhJ~1'W'Enn1~"lJ'fl'l~'1hJ~~'W n'W'f)1~1~~v)~'1~~'fltJ1 1'W~~V)~'f)'1~uvr'l1 ~l~1~~'1v) 
l~tnri'f)'W~u 30 1'W cidj'W~')'f)tl1'1~l!n~~LnV)~'W~l'l~~l-J'f)L-rl'W~~tJ')nU'f)1n1~~"lJ1,) ~'fl'lllXtJ1 LLtJln'lhJ~1tJ1.htJ 

q 

1'W~~V)n~'f)'1~un'l~rltJ1I?lnfl1'1'f)tl
q q 'IJ 

uruvn~bnV)~'W~l'H-rl'W~ ~'W'Vl1'1LLm"lJ~'f)'11,)l-Jil'f)n'W n1~~u'f)n~11~'1V)n1~1-iftJ1 lm-if~~'W'Vl1tJL~tJlL~tJ'I
~ q 

'fltl1'1L~tJ')nLLnuru~1tJ1I?lnfl1'11~LL~,) Y'lv)~1tJL~tJlYhtnn Ln'l!/'I?l~n~~1tJtl'f)tJrl~,)1l-JnaJl-J1n 'f)UnnW1'Wn1n~tJ'In'l
Q.I 'lI \I II q 

L~~'fl'l1~'f)1n1f\ LL~~~~UUn1n~tJ'I~1aJfi'f)tJY'l1'f)l-J l!n~~rlut1Jvnl'W~~~~1'1n1n~tJ'It.l'f)tJl ~'1t!'W'VJn~1tJ~'f)'111)l-J 

il'f)n'WLLnury~1'f)tl1'1~l'l~'1 L!?ltJl-J'f)'11'W1l1Y'1~,)~~~'fl'lUDu'1i~')tJn'W~'fl 

1. ~1~~'f)'1,x1l-J'Vln~Uv)~1J~~~'Vlf\~~'f)tl~~n1f\~1l-Jl-if'f)tl1'1~~!?l"lJ1v) ~'fl'l1aJrl"lJ1tJl'Wu~~L'Vlf\ LL~~lX1l-J,.j1
q 'II 

L"ihl-J1~1Wt,htJ 

2. 1~~1)1l-Jl~1)1l-J~-ihl~n1H~tJ'ILLUU~,)1l1Y'1~1'fl Probiotic 'f)tl1'1~n~'fl'l ~~ri'Vhfl-J~il~1)1l-JY'l1'f)l-J ~L~~ 
~1l-J1~ClYh1~LLUUfi'fltJ Lu'Wfi'fltJ1tl 

3. rh~1Lu'W~'f)'11-iftJ1UD~')'W~n~'f)'1~u'W~ijv)~U~~L'Vlf\~~'fl~'1'fl~ry11?l1lX"Hf LLtJl~'fl'l~~~~l-J1~aJLn'W~ 
ih~'WV)1t) 

4. ,x'fl'l L~'W~'fl'lyhn1~~l-J 1?l~,)~~1tJ1I?ln fl1'11'W~'1 L~'f) llXLLl.jl~~11aJrltJ1I?ln fl1'1 tl1'VJn,x'f)'1L~'WtlDu~ 

L~il'f)'Wn'W 1'W~~!?l~L~tJ'In'ln~'f)'1~~l!V)~~1'1 rh~tJ1I?lnfl1'1~~Yhl~"lJ1tJn'l1aJ1~ 1'Wnnn~~'1~~'fl'l~')~~~l!V)~~1'1~'f)
II '1.1 II II 

n1~1?l~I)~tJ1I?ln~1'11'WLLtJl~~lX'f)'ItlDu~n1~~'f)'1ill-J11?l~~1'WL~tJl)n'W 

"u'J'YI'\1t101J'1i6JJf)\InJ:JJl.lJ:;:JJ\llun'JLLni.6JJ~{)IUn'Jn1~IJl11ny!)'\1hJ!r\lL'YI tJ 

1. n~l-Jtl~~l-J'Il'WJ1'W~~ LU'W Competent Authority 1~Yhn1~1?l~')~f) L~n~~~~'fl ~~~l-J ~'WU~'f)~1'W~'W~hri'fl'W 
n1~~\l'f)'f)n 100% ~1nl?l~I)~Y'lul'Wml-J1ru~Ln'Wn~1 0.3 ppb. ~~1aJ'f)~ry11?l1~~'1'f)'f)n ~'11~~1Lil'Wn1~~'1LLtJlt9J~1~l-J 

2544 LU'W~'Wl-J1 LL~~1~Yhn1~1?l~')~f)L~n~~ Nitrofuran ~\lLLtJl15 ~l-J1l1~'Wfi 2545 

2. n~l-JU~~l-J'I1~~l-J~nU~,)'fltl1'1L~~.nru"L~~~~I)'f)tl1'1n'ln~1~1L~'flI?l~,)~~1~~'f)LL~l-JL'WU~'f)~~'1LLtJltl~1tJ
q q q 

tJ~ LL~I) LL~~L~'flI?l~,)~Y'lU~~vl1n1HL~'11tl~'1~l-J~l-J ~~1u~~tJn1~e.J~1?l LL~~~'1 L~1~tJ1~1tlllX~1 LL'W~,.j1 LLri Ln'l!/'I?l~n~
'IJ 

Ci\le.J~L~tJLL~~lX1l-Jl-iftJ1~'1n'(h') 

3. nn,Ju~~l-J\l1~~l-JI?l~')~1'WLI?l~~~1'W LL~~~~'f)LL~l-JL~U~'f)~1'W'f)1~1~n'l~LnUlQnnLN\l1'We.J~(;]'f)1~1~n'l
II 'lI II II 

4. 1?l~')~~'f)U~1~l?lnfl1'11'Wn\ln~1~1~1?l~1!?ln~1\lL~'f)~11\l~,)1l-J,r'Wl~llX~tl~~n'f)Un1~ ~L~~~1l-J1~(1
q q 'II 

(;]~')~ 

~'f)UU'f)'Wn~u1tl~'1~1fl-J1~ 

5. n~~tl~~l-J'I1~~!?l~'f)L~~'f)'1f)~~~1~~~1~~'f)~L~l-J~~U~'f)~LL~~~'f)~~oNl'Wn1~1?l~')~tn1'WLI?l~~~1'W 1~ 

LL'ri 


~'WtJ/~(11il~Y'l1~L~tJ\l~1?l1~1~1tJ ~\l~l)tl~~L 'VI f\ L~'f)1,xu1'n1~LLri Ln'l!/'I?l~n~1'Wn1~1?l~,)~~1~l?ln fl1'1 


http:LL'W~,.j1
http:LL~~lX1l-J,.j1
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6. ~VI'E)U~~Ln'lj'[?l~n~1'W~'W~~iln1n~tJ,dl\l1'W,r".l-n'E)L~''E)\In1:I'L~1::;L~tJ\ln\lnrn~1fmUn~1'WL~'E)'Wil'W1fl~
.. 	 .. q .. 

2545 1'W~'W~ 8 ~\Ivrt)VI ~1'W".l'W 11 flf\l ilLn'lj'[?l~n:I'L-n1:h~u~::;~1ru 1,000 :i'1tJ 

7. 	 n:i'~U:i'::;~\I1".l~nu~1t1n\l1'Wflru::;n:i':i'~n1:i''E)1vr1:I'LLr:l::;tJ11~~VI'E)U:i'~ L~1V1U1~"ll'E)\In:i'~U:i'::;~\11'lXLU'W 

cv t.I l.Iq IV cvca. 

~'Wn\l1'WL"'l1V1'WTV1[?l1~~:i'::;~1"1lUC1JC1J[?l'E)1vr1:i'LLr:l::;tJ1 

8. 	 ~VI'E)U:i'~l-1f Lfl~'E)\I~'E)1'Wn1:i'~ Lfl:i'1::;vf~1~[?lnr11\11'lXLLrl L~Tt"U1~n~~U:i'::;~\1 LLr:l::;L~1vrU1~"ll'E)\1LN\l1'W 

mhlU 

9. 	 n~~u~::;~\I1".l~nu~1t1n~1[?l~.31'WLLr:l::;[?l~".l"'l~'flU~'Wr11Ln'lj'I?I:i'1~~Vlvi1LL~'W~U U:i'::;"1l1~~'W'WfiL~tJ".l 

nu 

n1:i'l-1ftJ1~ ~n al'E)\1 tJ1~'lX1~ l-1f LL~::;tJ1~1-1f1~L~'E)~1 LU'WLL"'ln~1tJ LLrl Ln'lj'[?l:i'n:i'~ L~tJ\I~\IVl::; L~vt".lU~::;LVl fI 

1O. n:i'~lh::;~\I1~~\In1:i'1'lXL~1V1u1~"ll'E)\In~~u~::;~\I~VI[?l1~n1~1-1ftJ1"ll'E)\ILn'lj'[?l:i'n~m.h\lln~~VI 

11. 	 n~~tJ:i'::;~\I~\IL~~~1'lXLn'lj'[;]:i'n:I'L~tJ\ln\ln~1~1LLU1Jfn'lj'1~\ILL".lVl~'E)~ [?l1~LL'W".lVl1\1 Code of Conduct 
q q 

LVltJ~\1 LU'Wn1n.J~ [?l~U~'E) VlntJ il flru!l1~ LL~::;n1:i'~~ [?lVln"ll1J".l'Wn1:i'~\1 LL~yhf~n\ln1:i'~\I'E)'E)n~ LU'Wij [?l~nU~\1 LL".l VI 
q 	 q q 

~?m ~'Hn'E)1'W~ 3 L~'Ij'1tJ'W 2545 '1~ru'1 f.3~'W[?l1rj1n1:i'n:i'::;Vl:i'''.l\lLn'lj'[?l~LL~::;~VlnnL! 1~~'E)1J11JfU:i''E)\Iyhfl-JL~1::; 

L~~Nn\lVl::;L~[?l1l-Jl-J1[?lJ'~1'W CoC 1'lXLLriLn'lj'[?lJ'nJ'c~\~tJ\ln\l~1'W".l'W 23 :i'1tJ LLr:l::;h'H~1::;~n~1'W".l'W 3 LL'IA\I 
q.ul 	 'IJ q 

12. nJ'~U:i'::;~\11~~Vlvi1 J'::;UU n1nLm"ll11t1lVl1~1J'[?ln r11\1 1'W~'Wr11~[?l1~1"'l1nn1:I'L~1::; L~tJ\I'E)~1\1 fl:i'U".l\l 

"'l:i' LLr:l::;dJ'WJ'::;uu~n:i'~u:i'::;~\I1~LL~\I1~~Vln1~tJhtl 'E)Ll-J1'n1 LLr:l::;LLfl'W1V111~f1JVlJ'1U'E)~1\1 LU'WVl1\1n1:i' n:i'l-J 

,JJ'::;~\I1~~VI vi1tflNn1J'[?lJ'''.l'''l~'E)'J~VI [?l1MJ'E)\In'WtJ1uB~".l'W::;[?lnr11\11'WCJr:lCJ~[?l~\1 L~'W'E)-n'E)l-1f\lunJ'::;~'WLfI:i''Ij'.3n'''l 1'W 

".l\lL~'W 57 4 ~1'W1J1Vl J'::;tJ::;~1LU'W\l1'W 5 U 

., 
'l::u::Nl.I 

1 . 	 L1tJn~'Wr11n\l~'E)~J'::;vrrj1\1 L~'WVl1\1 LL~::;hJilfl".l1~,r'W1"'l1'WL~'E)\I~1J'[?ln r11\11'lXu1n~u~1 [?l:i'''.l'''l1''vl~ LLr:l::;rh 
q 	 'IJ 

2. 	 [?lJ'''.l'''l~'E)1J~'Wr11~\I~~\I'E)'flnlu~1\1u:i'::;LVlfl 100% 

3. 	 1'lX1J~n1J'[?lJ'''.l'''l~'E)U~1J'[?ln~1\11'lXLLrlLn'lj'[?l:i'nJ'1'W~'W~"1l1tJ~\IVl::;L~ [?l1l-J~'WU/~(1TtlL~1::;L~tJ\I~[?l1J1 
I 

"1l1tJi'J\I 

4. 	 nJ'l-JuJ'::;l-J\I~VlYhVlt1\1~'E) lUU\lU:i'::;LVl fI ~~\I'E)'E)n1[?l~ ~1J~\1L-n1U:i'::;LVl fllVltJ LVltJ ~1'WVl1\1~C'l1'W'~[?l 1~ 

LLrl 

U:r::;LVlfl~'W ~'WL~tJ ~'WtVlih~tI U\lfl~1LVlfl l-J1Lr:lL~tJ LL~::;~~1 L~'E)1'lX~~\I'E)'E)n~Vlvi11uU~'E)Vlhfl (Health
'IJ 

Certification) "'l1 nu:r::;L'VI fI al'WVl1\1~1 LL~ VI \I U\lu:r::; LVl fllVltl ~".ltJ ~ ~'E)~vY\lu:r::;~1'Wn1J~1t1n\l1'Wflru::;n:r:rl-Jn1:r'fl1vr1:i' 

LL~::;t11 1'Wn1:i'[?lJ'''.l'"l~'E)tl1uU~'E)VILJfl~nVl1\1wd\l ~".ltJ 
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6. ~ru~\l rlLLfl::;U~::;"llI~l-J~'WfiL~tJ')n1J e.Jfl L~tJ"1J!f)\l~I~(Jln ~1\lLtntJ ~1'W1J1'~'Vl ~1!f)IVfl~~(Jl1Jl/LfliJnruoyj'LtntJ 

(tn~l~flln~tnn\l!f)IVfl~
q 

ntJ LLfl::;L1j'Wii(Jl~n1J~\l LL,) tn~!f)l-J 

2. n~l-JU~::;l-J\liJ LLe.J'Wnl~fl,)1J ~l-J LLfl::;(Jl~')~~!f)1JtJltllJ;h'W::;~~1l-J1-n'Wnln~tJ\l~(Jl1Jl~\l~ ::;fl,)1J ~l-J'VJn-F'W 
(Jl!f)'W 

nl~e.J~(Jl LLfl::;~!f)"1JltJ ~\l~Il-Jl~n(Jl~')~~!f)1J~!f)'Wn~1Jl~'VJm,)fll ttntJ~ILij'Wnl~vi\l~ 

- (Jl~')~~!f)1J1'W~::;vi1J'Vhfl-JLLfl::;(tn~IVf,r\l~!f)ihn1Jnl~~!f) - "1JltJn\lnfll~1 (Movement Document) 
q q 

LLfl::; 

~!f)1Jn~1J 

-	 ~~I\lfl,)Il-JL"ih1~~u~::;n!f)1Jnl~~L~tJ\l-if!f)\ln1J!f)(Jl~IVfn~~l-Jn\l
'II 	 q q 

fI'JwfhtfJu"eNn7':ifj'1l~~nutrf)1Jtr1';j~nlN7wr-J 

1. 	 L~!f)LU'WLfli!f)\l~!f)1'Wn1n~1~::;r)\lVf1!f)il!f)\ln'WL~flj;]1\l1 ~~::;Lntnntl~\l 

2. 	 l~!f)1~n1~(Jl~,)~Vf1~1~(Jln ~1\liJfl,)Il-J~,)tnl1,) Llfl::;iJfl,)ll-J Ll~'Wih1'W~::;~tlVf~\l 

3. 	 lU'W1tn(Jl~')~~!f)tl~~11~~1tJ ~')tnl1,) lLfl::;nfl1Vf1!f)rh1-nroiltJ~1 ~1l-Jl~n1ill~!f)tJl\lLlydVffl1tJ LLfl::; 

iJu~::;~'VlfiJll~ 

4. 	 LU'WLfli!f)\lij!f)~"ll')tJ1~n1~~1Lij'Wn1~(Jl1l-JLL'W,)'Vl\l Code fo Conduct U~::;~1Jfl,)Il-J~1L1~LU'W,)\ln11\l 

~ 	 ~ ~ ....r , .J.J ~ .J.... ....r .c>I.J.c>I .?IoCj

1. 	 fl'Wfl,)1"1J!f)~fl'Vl1,:m1~,) lfln::;Vf (Jll\l1 'Vl LntJ,)"1J!f)\l L~!f)fl tn Lfl!f)n~::;1Jtlnl~,) Lfl~1::;VfYI1\l Lfll-J'Vll-Jfl,)ll-J Lu'W 

lu1~ 

l-J1~1'W,)'WVf~\l1'Wn1~~OO-J'W1 LU'W"ll 
q 

tn ~~')~~!f)tl~~1~ 
2. ~1 Lij'Wn1~~~')~~!f)tl fl,)1l-JLu'Wlul~"1J!f)\lLLj;]fl::;~::;tltl ~~U ~')tl~,)l-J-if!f)~fl LLfl::;U~::;l-J,)fle.Jfl 
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3. 'W1?t-J'W1 Lth..l1!?l (91j'I)~~tlU ~\l1!?l (91j'I)~~tlU~ ~~~rJftl\l~ fO)I)1)J:i'I)(?) L~I)1'Wn1:i'(91:i'I)~~tlU ~ fO)1)1)J LL~'Wih 

Y4tl 

~)Jfll):i' LL~~1-n~1tl ~~!?ll)n rh1-n~1tl~1 

4. 	 v'hn1j' validate "1l!?l(91:i'I)~~tlun'J~fi~Lfl:i'1~~)J1(91j'tJ1'W~1-nLflitl\l~'e)~Lfln~~.rr'W~\I• 	 U 'IJ 

n1~An~1n1~LIJl~!Ja.J~'J'f)ti1.:JL~'f)1Lfil~1~,"~1~~'U'VI~~lJlnfl1.:1m:J.J1tu,r'f)!J:J.J1n~'J!JL'VIfilUfill:J.JLfil~L1vJl~L~~ 

~'U (microwave digestion) (Masahiro et aI., 1996) 

L~tl ~m!l'1~1l11)~~ LVI )J1~~)J1'Wn1n(91~tl)J ~l)tltl1\1 L~tln1j'~ Lflj'1~~~1j'~'W'Vl~~(91 n ~1\1ili)J1ruiltlu)J1n 

(trace organic substances) ~l)tlL'Vlflilfl1)Jtflnl)~1!?lL~~-n'W 

-10 % phosphoric acid 

- hexane 

- Microwave digestion unit "1lil!?l closed system (Anton Paar) 

2. 	 i\lL~tl~\I 3.00 g LL~~ 5.00 g 1~1'WLL!?i~~ vessel 

3. 	 L~)J 10% phosphoric acid 10 mL LL~~J1n~'W 15 mL ~\l1'W vessel vY\I~tl\l 
4. 	 tJ1 vesseI1tluj'j',1'W rotor LL~l)tJ'H;h microwave digestion unit dj'WLI)~1 60 ~'W1Vi t!?lU~\I 

ttlnmj')J~\I~ 

watt time (mm:ss) watt 

100 0:10 500 

500 0:50 500 

0 5:00 0 

5. 	 tJ1)J1nj'tl\lLtl1n1ntl'fm ~n!?l~I)'W~n:i''e)\l1~~hu hexane 15 mL 3 fl~\I LflU-ff''W hexane 1~ 
6. tJ1-ff''W hexane )J1n~'WLLUU~!?lflI)1)Jr;)'W~l)tl rotary evaporator LL~I)~'W~l)tlLLn~1'Wt(91n~'W~'WLL~\I 
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8. 	 v'i1nl~Yl~~'f)~fl,)U'"l~ (control) t~tJlifLd'f)~~ 3.00 9 LL~:; 5.00 9 Yl~~'f)~L·lh1H~tJ')n'W LL~hJl~v'i1 
1~Lfln')~1~ L"'l~i'W 

eJf~n1~'Y151~ if}\I 

1. 	 'f)ru"'flijl'W'2Jru:;y'h1~Lfln')~1~L"'l~i'WLd'f)n~LU'WL,)~1 60 'W1Y1 
q 	 " q 

Sample Temperature tC) 
weight 

T2 T4T1 T3 T5 T6 T7 T8 T9 T10 T11 T12 T13 T14 T15 T16(g) 

3.00 31 32 35 37 38 38 3733 38 38 38 38 37 37 3738 

5.00 31 32 34 36 37 38 38 38 37 3735 38 38 38 37 38 

.x g" 

L'W'f)~~ 3.00 9 (control) 

.x g" 

L'W'f)~~ 3.00 9 

0.1971 

0.1796 

- 8.89 % 

.x g" 

L'W'f)~~ 5.00 9 (control) 
. . . ........... ....... .......... .................................... .........,. 

.x g" 

L'W'f)~~ 5.00 9 

...__................._...._.......... 
0.5157 

...........__.................................._...........................-. 

0.1664 

- 67.73 % 

Q II' Q II' 

'J'fil11~ULL~~'J~11tlJe.J~n11'V1P1~'iN 

Ld'f)~~"'l:;~1'2J,J'W~~1~~~L~ L~~~1'" n.J'f)~~ln ~~ LU'WU tlJ"'11'Wnl~f) Lfl~I:;t.f~I~~'WYl~~~n ~1~~~~'f)~1 'W 

ili~1 ru-W'f) tJ ~1 n (trace) Lti'f)~"'l1 n1'2J,J'W"'l :;~u n')'W nl~f) Lfl~I:;t.f ~ ~ ~f)~nl{~f)'f) n ~')tJ n ~:;u ')'Wnl~fl~'W'fly.j 

(cleanup) ri'f)'Wnl~')Lfl~I:;t.f~')tJLfl~'f)~ij'f)f)Lfl~I:;t.fi'W~-l L"ll'W High performance liquid chromatography 

(HPLC) 

m3J'1 rum'J'l1 rh"~1off 

nl~Yl~~'f)~~lif microwave digestion unit ~~LU'W~:;UUU~ hJ~I~I~rtlifnu~l~ili~lru~ln1~Lti'f)-l~ln 
"'l:;v'h1~fl,)1 ~ vi'W1'Wfll"1l'W:;U ~~-l Ln'WhJ1'W'2J ru:;~1~ L~ ~ tJ1~')tJ n 'j'~ LL~l 'Wn 1'j'') Lfl 'j'1:;t.f~ 1'j'~'WYl~~~ n ~1-l~-l ~ 

" 
ili~lrutJ'f)tJ~ln ~ldj'WrX'f)~lif~I'j'(;]')'f)th~m~lru~lny.j'f)~~:;~~I'j'~'WYl~~~n~l-lm~lru~-ln~1 detection limit 

"lJ'fl-l Lfl~'fl-lij'fl,) Lfln:;t.fi'W~-l 'W'f)n~ln~~-l~1 LU'W~f)-l~i'W~'fl'WviI1~~I'j'~:;~ltJ (;],)'flth-l fl,)l~ L-if~cif'W~ln~'W L~f)
" 

l~&.J~nl'j'f)Lfl~n:;t.f~fl')l~rtn~'f)~~-l 1'Wnl'j'Yl~~'fl-l1~~n~IL~'fl'\.nili~lru(;]')'flth-l~~ln~~~L'Vh~"'l:;vil1~1fln')~ 
" " 	 q 

1VH~~i'W~'Jmfl~'f)-lij'f)~~'f)~1~ ~'f) 3.0 9 LL~:; 5.0 9 

~iJ~6jJ'l1"nJ'~~1off 
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L'WnlJ'L~5-tJ~ ~')'tlUl\l~l",funlJ''J LrlJ'l~,x~lJ'~'W'Vl5-U~n fll\lili~lruiJ'tltJ ~ln~'W nJ'(;1~Loif~l",fuv1l 

L~LrlJ'L')'WL(;1 Lr.H~i'W~'tl\lhJ dj'W~,)!l'tln~l(;1~~ LLN LL~~~ rl,)l~ L-if'W-if'Whj~\l Lil'WLtJ L~!llaJL~~lJ'~'W'Vl5-tl~n fll\l~ 

~!l,lnlJ''J LrlJ'l~'t-hn (;1 n 1 J'~~ltJ ~') L'Wnl J''Vl (;1~'tl\ln~\l L~!l n L oifnJ'(;1yJ'tl ~yJ'tlln 10 % ~l ~'Jfi~l ~J'.3l'WL'Wnl1 

'JLrlJ'l~,x~lJ'~'W'Vl1-tl~nfll"L'W'tll"'lJ' "lJ'tl\lnJ'~'VlJ',)'1~lDl1ru~"lJ tJJ'~L'Vl~ctiU'W 
q IV q 

~/J1r;::n1J'rh Lj.J rflnr;WL(f)~~~';U 

i1"'l~mJ!t1'1~ ~'tl'l ~1'i1'1n'lL'WnlJ'v11LlJLrl'lL')vJl(;1 L"'l~i'W ~'tl'W~'1'1l'W"lJ'tl\l rl~'Wl~LrlJ'L ')YJ LL~~J'~tJ~L,)~lL'WnlJ' 
v1l1~Lrl'lL')'Wl(;1 L"'l~i'W L'WnlJ''Vl (;1~'tl'lnL~'tln Loif'tlJLrlJ'L')yJ~n1~\l 500 t)~ ~ ~'1LU'Wnl~'1~~l LL~~hJv1l~ltJ~lJ' 
~'W'Vl1-tl~n fll'1 (r)fi~l ~J'.3l'WL'WnlJ''J LrlJ'1~,x~1J'~'W'Vl1tl~n fll'1L'W'tll"'11 "lJ'tl'ln1~'VlJ',)'1~lD1J'ru~"lJ tJ1~L'Vl~ ~~'W) 

"'lln~m~n1~tJ~L,)~lnlJ'v1l1"'ILrlJ'L')yJL(;1L"'l~i'WL(;1tJLoifJ'~tJ~L,)~1~1'11 n'W ~'tl60, 90, 120 LL~~ 150 'J'Wl'Vl t(;1tJ~'1 

L,JJ'LLnn,JL~L-ifl~nl~'1 500 t)~~1'WL,)~li'W~~(;1 ~'tl 10 'J'W1Y! &i(;1~1~U'WYin~ru"'1J~~~'tl(;1J'~tJ~L,)~1~v1l1(;1L"'l~i'W 
"'lln"'l'tlLL~(;1'1rht?1l\l1 "lJ!l'lLrli'tl'l~'tl 'WUrjl'tlru"'1l~"'l~L-ifld'tlru",n~~'1~(;1'tlU1'11')(;1L~')ri'tl'W 60 'J'W1Vl~ln L~'tlHf

q qJ bJ q 0'll qJ q 

1~tJ~L,)~1t?1l'1n'W nlJ'"lJ~(;1~1J'J'Un,)'Wv1l1~\yhn'W ~'1nl\J!'W(;1L~J'~tJ~L,)~l 60 'W1Y!dJ'WJ'~tJ~L,)~1~m~1~~~L'WnlJ' 

v1l1~LrlJ'L')yJl(;1L"'l~i'W ~nl~\l 500 t)()l~ Lt1'tl'l"'llnLU'WJ'~tJ~L,)~1~~(;1ili~lru~1J'1Un,)'W~'11cX~lnLL~~hlL~tJ'It?1'flnlJ' 

t:Jf:9n1J'f1~uiw r(f)~r;#1j.J rflnfJ'w1(f)~~~';u 

"'llnnlJ''Vl(;1~'tl'''WUrjl~lJ'~lcX'''llnlJ''Vl(;1~'tl'l~'1rl'l~l"lJ~'W'tl~~ln ~'1hJlcX'tll1tJ'JLrl1l~,x~1J'~'W'Vl5-t1()lnfll'1 

cX')tJLrli'tl'l~ 'tl'J LrlJ'l~,x~'W~'1 L"ll'W HPLC LLt?11cX'tll ~l J'~lcXltli'\l~lV1t!nL~'tl"'lili6.J1 ru~ ~ (;1 ~\l1"lJ~'W~'1 LU'W~lJ'J'U 
qJ 

C-JrlnlJ''Vl (;1~'tl'l LL~(;1'1L~L~'Wrj116.JLrlJ'L,)yJ1V1 L"'l~i'W~16.J1J'blLoifLU'WL'Vl rl'WrlL'WnlJ'L()l5-tJ6.J t?i')'tlUl'1'tllV11J'L~'tl 

nl J''J Lrl1l~,x~l J';a'W'Vl5-tl()l n fl 1'11cX -if!l ~"lJ'tl'l'Jfi~~ L~'WlcXiVI L"'l 'W~ 'tl v1l1cX~ltJ LLrl~J',) VI L~,) ~ VI ~l J'J'U n')'WnlJ' 

'J Lrl1l~,x'tlUl\l~UtJ~1 ~blJ Loif t?i')v1lrl~rl1tJ~'W'Vl1tlili6.JlruiJ!ltJ ~'1tJ~'tl Vlnm?}!l0 LrlJ'l~,xLLrl~laJri'tlL~LnVlUC1JVll6.J~ 

~'l1~!l~'1 LV) (;1~'tl6.J 

!lUl\llJ'fi~ nlJ'L-nt6.JLrl J'L,)yJ1V1 L"'l~i'WL'W1~U1JU Vlv11L~'hJ~16.Jl1blLoif t?i,)!l Ul\lili6.Jlru~1 n~'l LU'W~'1~lLU'W 

L'Wn 1J''J LrlJ'l ~,x~11~'W'Vl5-tl~ n fll 'I ili6.J 1 ruii'tltJ~lnL'Wt?i')'tltl1'l!l1V11J' V)'l~'W1'W-E''W(;J'tlhh~lcX~n'l1lnlJ'L~1m,J t?i') 

!lUl\1 L~!l'J Lrln~,x~lJ'~'W'Vl5-tl()In fll'lili~lruii'tltJ6.JlnLVltJ10if L()ll'tl1JllJLrlJ'L,)'W (microwave oven) L~'tl1~~1~1~i'bl1ii' 

t?i,)'tlUl\1'tllV11J'1~~ln~'W 
'W'tl n"'llnn ~'l'W1Jrj116.JLrlJ'L,)yJ1V1 L"'l~i'W~nlJ''Vl Vlrl!l,nr\llaJ~llJ1J'bl rl~'W'fl'WlcX!lUl'l~~1JnLJ ~lJ'~lcXtT\lrl\lil 

l"lJ~'W!l~~ln ~\I~l LU'W~"'l~~!l\l ~n'l1l n'l'JfinlJ'~"'l~v1l1~n1J'rl~'W'fl'W LtI'WllJlcX!lUl'l~~1JJ'nr(;J!lltJ 



51 

?fi?'f>1~1:::U1l1~tlni'J'U:::rt9l!J7.,rHPLC 

l~~r.lu~r.l:wf)fif)Lfln~1X~l~UD~r.l'W~ l~LLri 'El'Eln~LYlYl~~eDUfl~'W 'El'ElnLon~iln LL'El~VI L~'ElLU'WLL'Wr.lYll~1'Wnl~ 

~~'Wlf)fif)Lfl~l~1X~Yhl~~~Vlr.lmL~~~r.lVlL~r.l~'Elt,J ~'le 

?fin1~Pl~'J~?'FI~1:::U Oxytetracycline (AOAC, 1995, ~1l1~'i'itu 'U~~L~!IULIPl~, 2538)
'I 

.... 
1. 	 nl~L~~U:W~l~~~~lU 

1.1 ~l~~~~lu~nVl (Extraction solution) 
.... 

1. 	 L~~U:W~l~~~~lU 0.1 M Na EDTA, 0.2 M Na HP0 LL~~ 0.1 M Citric acid 
2 2 4 

2. 	 L~:W~l~~~~lU 0.2 M Na2HP04 ~~1'W~1~~~~lU 0.1 M Citric acid ,,'Wufu pH 1~ 6.0 LL~r.lL~:W 0.1 

M Na2EDTA IDl'Wufu pH 1~ 5.5 


~l~~~~lU~~l:Wl~ClLfiul11-nt~'Wl'WLVIU Lnul11'W~L~'W 


3. 	 t-J~:W~l~~~~lu~nuL:W'Vll'W'El~~l"'fu~nVl 1'Wr5~~1~r.l'W ~l~~~~lU : L:WYll'W'El~ = 3 : 7 

1.2 Mobile Phase (1 M Imidazole Solution) 
I 	 ~ 

1. 	 -n'l imidazole 68.088 g magnesium acetate 10.72 g LL~~ Na2EDTA 0.37 g ~~~lU"j1800 mL 

ufu pH 1ihu'W 7.2 LL~r.lufum:Wl~~1ihu'W 1 ~~~ 

2. 	 t-J~:W~l~~~~lu~l~nuL:WYll'W'El~ 1'Wr5~~1~r.l'W Imidazole Solution: methanol = 77 : 23 

1.3 ~l~~~~lU:Wl~~jl'W Oxytetracycline, Tetracycline LL~~ Chlortetracycline 

1.3.1 	 Primary standard solution (1000 f.lg/mL) : 

i'l Oxytetracycline, Tetracycline LL~~ Chlortetracycline 'Elth\l~~ 0.1 g 1~1'W"lJr.lVlrjVl,Ji:Wl~1 

100 mL ~~~ltJl'W 0.1 M HCI LL~r.lL~:W 0.1 M HCI ,,'Wilm:Wl[1lnu'W 100 mL 

1.3.2 Secondary standard solution (10 f.lg/mL) : 

ULU[1l Primary standard solution 1 mL l~l'W"lJr.lVlrjVl,J~:Wl~~ 100 mL L&i:w methanol ,,'Wil 

m:Wl~nu'W 100 mL 

1.3.3 	 Working standard solution (1 f.lg/mL) : 

ULU[1l Secondary standard solution 10 mL l~l'W"lJr.lVlrjVlm:Wl[1l~ 100 mL L&i:w methanol ,,'Wil 

m:Wl~nu'W 100 mL 

1.3.4 	 Working standard solution for HPLC Injection 

ULU~ Working standard solution 2 mL l~l'W",~'ElVlYlVl~'El'l L'l.h~r.ltJ nitrogen gas "'WLL~'l 

~~~ltJ~r.ltJ mobile phase 2 mL 

2. 	 Condition of HPLC 


Column Reverse Phase Nova-Pak C-18 (15 cm x 3.9 mm i.d.) 
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Mobile Phase 1 M Imidazole: MeOH = 77: 23 


Flow rate 0.8 mLlmin 


Detector Fluorescence - Excitation wavelength 380 nm 


Emission wavelength 520 nm 

Injection volume 20 f.lL 
"",col

3. 	 ')fj'VI~~!J\I 

1. 	 .ft'\I~,)!JtJ1\1 10 g 1~1'W centrifuge tube 

2. 	 homogenize 2 f1¥\1 nu extraction solution f1¥\1~~ 60 mL biJ'Wb,)~1 1 'W1Yl 

3. 	 Len'W~j-Yhr.f ~ 3000 rpm bU'WL,)~1 5 'W1Yl 

4. 	 n~!J\I~htJn~~~1'l1n~!J\I L1J!Jf 58 

5. 	 LnU~1~~~~1tJ bL~~~~b~tJ~'W~lIhn~~ 40 mL t~tJl-if rotary evaporator Yl 40°C 

6. 	 1~~1~~~~1tJ~\ll'W separatory funnel 500 mL L~a.J deionized water 20 mL bL~~ petroleum ether 

20 mL b"1JtJ1LiJ'WL,)~1 10 'W1Yl 

7. 	 LrlU aqueous layer (i'W~h\l) Lb~~U1hJ~1'W Sep-pak C18 ~\l1~ conditioning t~tJ~1'W methanol 10 

" 
mL ~1a.J~htJU1 10 mL LL~,) 

8. 	 elute OTC, CTC LL~~ TC ~')tJ MeOH 10 mL ~\ll'W 100 mL RBF ),~L~tJl""LL""\lt~tJl-if rotary 

col 

, 
° evaporator 'VI 40 C 

9. 	 ~~~1tJ residues "1J!J\I OTC, eTe LL~~ TC ~,)tJ 1 M imidazole - MeOH (77:23) 2 mL 

10. inject HPLC 20 f.lL 

~fin11~LP111~U Oxolinic Acid (lkai, et. a/. 1989) 

1. 	i\l~,)!JtJ1\1~\I~U~~~L~tJ~ 5 g 1'WunLn!Jf 150 mL L~a.J Na 5 g LL~~~1~~~~1tJ~n~ n-hexane 2S04 


ethyl acetate (1 : 3) 15 mL 


2. 	~'W~~a.Jl,x~~L~tJ~~')tJ homogenizer ~ 1500 rpm LiJ'WL,)~1 1 'W1Yl LL~')n~!J\I~1'W~1~ 1~~1),~~~1tJ 

~1~'W syringe ~t?i!J!J~nu Sep-Pak amino-cartridge 

3. 	 ~n~~,)!JtJ1\1~1~,)tJ~1~~~~1tJ~n~ 15 mL ~'W~~a.J~')tJ homogenizer ~ 1500 rpm LU'WL,)~1 1 'W1V1 

n~!J\I~1'W~1~rer'WL~a.J ~1\1UfILn!JfLL~~~1~~')tJ~1~~~~1tJ~n~ 10 mL ~,)a.J~1),~~~1tJl~~1~vr\l~a.J~1'W 
syringe 

4. 	 vill"" Sep-Pak amino-cartridge LL""\lt~tJ suction 'W1'W 10 'W1Yl 

5. elute oxolinic acid ~')tJ mobile phase methanol - acetonitrile - oxalic acid pH 3.3 (1 : 3: 6) 10 

mL 

6. 	 inject Lih HPLC 200 f.lL 

~fin11~LP111~U Oxolinic Acid (~J11W~~ru 1J~~L~EJ'l.JLf?1~ tpfPlLLtf~\JlOJln Ikai, et. a/. (1989) 
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1. 	 .ff''1[?]'J'f)th'l~'1~tl~~:;L~tJ~ 5 g l'wumn'f)f 150 mL L~l-J hexane - ethyl acetate (1 : 3) 40 mL 

2. 	 citJc.J~l-J1~~:;L~tJ~,~htJ homogenizer djtJL'J~l 1 tJ1Yl n:i''f)'1e.htJn:i':;~Trtm''f)'1 LU'f)f 1 
.., 

3. 	 homogenize eElflU hexane - ethyl acetate (1 : 3) 40 mL 

4. 	 10}{LLri~ N2 L1.h~tJ~l:i'~:;~ltJLL~'1 

5. 	 ~:; ~ 1 tJ residues ~ 'J tJ methanol - acetonitrile - oxalic acid pH 3.3 (1 : 3: 6) 5 mL n:i''f) 'I ~ 'J tJ 

n:i':;~l'l1n:i''f)'1 LU'f)f 1 

6. 	 inject L-ih HPLC 100 J.!L 

~6n1j~'f>1rJ~U Oxolinic Acid rt?1tm'f)\IrJ'Jl.JfJ3JPlJ''J~~'f)1.Jf.J~Pl.nru,rLL~~LL1JJ't1il",,[J1 
1. 	 .ff''1[?]'J'f)th'l 5 g 1~1tJ centrifuge tube L~l-J Na2S04 10 9 LL~:; ethyl acetate 30 mL 


. ...

2. 	 homogenize 1 tJ1Yl 

3. 	 LentJ~l'lAhrof ~ 4000 rpm djtJL'J~l 5 tJ1Yl vi';'-'f)n:i''f)'1~.htJn~:;~l'l1n:i''f)'1 LU'f)f 1 Lfiu~1~~:;~1tJ1~1tJ"lJ'J~ 

ntJn~l-J "lJtJ1~ 250 mL 
.., 

4. 	 homogenize eEl flU ethyl acetate 30 mL 

5. 	 LentJ~l'vhrofvf1'f)n~'f)'l~.htJn:i':;~Tl~tn~'f)'l LU'f)f 1 LfiU~1:i'~:;~1tJ1~1'W"lJ'J~n'Wn~l-J1uL~l-J 

, 


6. 	 :i':;LVltJ~'WLL~'l L~tJ10}{ vacuum rotary evaporator Yl40°C 

7. 	 ~:;~ltJ residues ~'JtJ mobile phase [methanol - acetonitrile - oxalic acid pH 3.3 (1 : 3: 6)] 5 mL 

LL~:; hexane 1 mL 

8. 	 Len'W~l'vhr.f ~ 5000 rpm Ltl'WL'J~l 5 tJ1Yl 

9. 	 10}{ aqueous layer (i'W~l'1) iil~L-ifl HPLC 
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nlJ'LLiLL .v-Jf11V!1 J'LUTJ (j}iiV IV! n J'J''-J 

n1nl"llll~'l~1·nl:w~ l?l~1"m':i'':i'l.J'el1V11nl"llll~'l ~1l.J1n1ll'lJ'l'el'eln L1J'WllUU ~1'l1l?l1l.J~m~ru:;"lJ'el'l~unnl1 
lL~:;U"'l~tJ~l~tJ')-if'el'l l?l1l.J~ Fennema et al (1973) 1~':i',)U':i',)l.J11't?1'le 

1 Liquid Immersion Freezing VI~'el n1':i"l.J'el1V11':i'L~tJInN1'WJ1tJ1V1~'el~1':i'1~rl,)1l.JLU'W (Refrigerant) Li1'W 

~fin1nL"IlLL~'l~i:Jn1':i'1ifriul:J~l?l.nruevl~i:JlU11'lhJ~~1L~l.J'el L"II'W 1ri LL~:;~l?l')unl?h'l1l.J1nn~1"'l:;1ojfriUI:J~l?lJlruevl 
"'l1nU':i':;l.J'l L"ll'W ~'WU~1V1~n VI~'el ~'WU~1~1 LLVI~:; n1nl"ll LL~'l ~')tJ~fie~,)"lJ'el'lI:J~ l?lJlruefiLTl ~ Ln~ ~J1lL~'ln':i':;"'l1tJ I'i') 
1~~ ltitl'l'"l1mn~n1':i't11tJL'Vlrl,)1l.J¥'el'Wu1'L')ru~,)~l.J1n Ll~:;vi11~~~,)"lJ'el'lI:J~InJlruevl"lJ1,)VI~'W 'W'eln'"l1nt!'Wu'lufu1~ 
dJ'W':i':;U1J ~'el L ti'el'l rl'el'W-if1'l~1tJ 

2 1fin1'ii.i~uu~'IJ (Air Freezing) L~tJ1ojf~l.JLU'W~i:J'QruVl.1JiJ1'W"ll')'l -18 c)'l - 40 
0 

C mJ'lLU'W 

- Still Air Freezing Ltl'Wn'"1':i'LL"llLL~'lL~tJ1ojf'el1n1~LU'WVI~'WL~tJ'WLVlil'el'el1V11':i''eltl1'lojf11V1~'el1~ij l'i')vi1 

fl,)1l-J L~'W~1-if~'el LL'ell.JLl.J L utJ , Dichlorodifluoromethane Vl1'elJ1 Ln~'el~ LU'W~~11VI~'eltl1l1tJ1'WY]'el~"lJ ~I LU 'W,) '1 LL~:;~~'W
'lJ 

,)1'lvlUY]'el L~'Wt!'W n1 ':i'LL"ll LL~,:rvht~tJ,)1'l~'W'el1V11':i'~'lU'Wrl1 ~~,)1'l'eltlu'Wi'W rerl?l':i'1n1':i't11tJ L'Vl rl,)1l-J¥'el'W':i':;VI~1'l~1':i'vi1
'lJ 

rl,)1l-J l~'Wflu~'W'el1V11':i'i:J rl1 ~1 L'V'l':i'1:;~'W~~,)"lJ'el'l~'W'el1V11':i'1~1~~l-J ~~riuy]'el LU'WL~tJ inN LL~:;1l1tJ1'Wi:Jn1':i'Vll.J'WL~tJ'\.,l
q 

"ll'el'l~l-J L~'W-if1l-J1 n 

- Air Blast Freezing Ltl'Wn1':i'LL"llLL~'lL~tJ1ojf'el1n1~LU'WVI~'WL~tJ'WLVlil'el'el1V11':i'~')tJfl,)1l.JL~,)~'l n1':i'1-if~l-J 

L~'WL1.h~'lu'W'el1V11 ':i'~ L-if1l.J1 LLUU ~'el L ti'el'l1 'Wrer1?l':i'1 L~,)~'l L~tJ1~'el1n1 ~t!'W~1'W"lJ ~~') ~vi1 fl,)1l-J LU'W~'lVl~'el11'~')tJ~1':i'
'lJ 

1~ rl,)1l-J L~'WL~tJ l-nn10if Ll'ell-JLl-J LUtJ ~')'W1V1 rYiltJl-JUn,'el1V11':i'ri'el'WU1l.J1 LL"ll LL~'l ~ruVl.1JiJ~ LU1~'lU'W'el1V11':i''"l:; 

U':i':;l-J1ru - 34.1 0 C VI~'el~1n~1 n1nL"ll LL~'l LL1JUe~I:J~~n~'el Lu'Wn':i':;'J')'Wn1':i'~1ojf~'W'Vl'WLL~:;rl11-iftOhtJ1'Wn11~1Lilu
q 

n11 ~1 LL~~'leVl1n rl')U ~l.J~1l1'):;n1nL"ll LL~'ll~~'V'l'el '"l:;vi11~Ln~n11~'1J L~tJJ1l.J1n L~tJ L1l'V'l1:;1:J~I?lJlrueyf~1~1~ 
U11'"l~U"''el re)l?l11 L~,)"lJ'el'ln1nL"ll LL~'lt'W'eltlriUtJ1:;~'Vl~1l1'V'l"lJ'el'l Lfl1'el'l LL~:;"lJ'W1 ~"lJ'el'l'el1V111 

q 'lJ 

- n1'ii.iLL'i.:l'GUHthi.~'f)1V11'i'a'f)!.I~'l (Fluidized bed freezing) VI~nn11rl~1tJriu air blast LL~ 

rl,)1l-J L~,)~l-J'"l:;~'l n~1 L'V'l11:;~'el'l1-if~l-J LU11~'el1V111~'eltJ I'i')1'W"lJru:;~ LL"ll LL~'l ~'l';)fie'el1V111'"l:;~'el'l LU'W"lJ'el\l LL~\I LY]1t!'W 

q a 
LL~:;l-J"lJ'W1 ~ L~n 

3 n1'ii.iLLej'Uf'I'J13u!i'U (Plate freezer) n1nL"llLL~,mUue'"l:;vi11'W~L1iu~~l.J'U'W,)'W 'el1V111'"l:;Qnu11u,)1\1 

U'WLL~'WL~VI:;~hJ LtJ'W~ill-J L~tJ\I Lu'Wi'Weif'el'Wri'W1l1t11'W~i:J Lfl1'el '1 vi1rl,)1l-J LU'WLL~:;~1l-J11r1~'l~111~rl,)1l-J LU'W~1'W1u 
'lJ 

1?l1l-JYi'el1:;VI~1\1i'W"lJ'el'l LL~'WL~VI:;~,)1\1'el1V11111' LL~,)~\lrer~ LL~'WL~VI:;1~~,)VlU1 LL'Wu~il'Vlnu~'W'el1V111L~tJ'el1 PitJ LLN 

n~ '"lU'el1V11':i'i:J'elruVllliJ~1~\lc)\I - 18 0 C 
• 'lJ 

4 Cryogenic Freezing LtJ'WnT~\LL"II LL~\I~~rerl?l11 L~,)1'Wn1nL"ll LLii\l~'l n11LL"ll LLii'lLLUUeQn~h'lt~tJ'el1PitJ 
VI~nn1 nu~tJ'W~ rl1'W:;"lJ'el'l ~111~rl,)1l.J LU'WL~tJ'el1 PitJ n11~ ~ fl,)1l-J1'el'W'"l1 n!l1V111~"'l:; LL"II LL~\l LL~~ LTl ~ n11LtJ~tJ'W 
~ rl1'W:;"lJ'el\lt;l')vi1 rl,)1l-J LU'W ~1':i't;l')vi1 fl,)1l.J Lu'W~1ojf~'el\l LtJ'WU1:;Lll'Vl~1ojfriU'el1V111 (Food grade) ~111~rl,)1:1-.1 LU'W 
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~{jtJl-Jl~ri't,rvt'J1tl1~LLri Nitrogen, Carbon dioxide LL~~VI~t)LVI~,) ojJ'f)~"ll'f)~n11LL"llLL~~';jfi~~'tl n11~ruL~tJJ1"ll'f)~
'II '" 

~~tJ1.nruev1U'f)tJl-J1n 'f)'f)nenL~'W~nn1~!1l'f)'f)n1:;VI~1~n11LL"llLU'f)nLL~~ Yh~1tJLC'f)~)"lcr~"ll'f)~~~tJ1.nruev1U'f)tJ LL~:;Lti'f)~ 
~1n'fltJ111n11LL"ll LL~'l L~'Jl-J1n ~1l-J11(l LL"ll LL~~ ~~ tJ1.nrueyf 1~~1'W'J'Wl-J1n1'W1:::tJ:;L'J~1~'W 

nl~L1J~~uLLt1~N 1U6jJru::LL,1L~fJn LL ';\1 

n1ntl~tJ'WLLtl~'l"ll'f)~!l1V1111:::VI~1~n1nL"ll LU!ln LL~~ LL~:;n1nn'lJ1'W!lruVlll~ LL"ll LU!ln LL~~ i1n11L,J~tJ'WLLtl~'l
q 'II 

Ln!1l~'W~~1~ClJ 2 tl~:::n1~ ~!l n11Ln!1l~~n (Ice crystal formation) LL~:::n1~"lltJ1tJt'l'J"ll!l'l~~n (Crystal Growth) 

Fennema et aI., (1973) 1~!lfi'lJ1tJ~!l~~'l;j~!l 

- n1t;1Ln ~U'JLfil~tI~uJin (Nucleation) Ln!1l~'WL~!l~1l1'J:;Lt!l~1'W'JtJlml-J L~f1~l-J1~'lJ t'l'Jn'WLU'W'f)~1l1f"l 
L~n1~n~:::LUtJ'lJ~'Wn"ll'W1 !1l1tJ1~!l~~1l-J1~(l~:::!l~1~ LL~:::~1l-J11(1 LU'W, !1l~1V1¥'lJn11"lltJ1tJ t'l'J~n'f)'l ~~n ~'f)1tl n1nn ~ 
Nucleation n 2~m1ru::: ~!l Homogeneous LL~::: Heterogeneous nucleation 

- n1t;1"11t11t1~'Jen'El-!1~in VI~'ln11Ln~ Nucleation LL~'J n11"lltJ1tJt'l'J"ll!l'l~~nJ"ILL~'l~:;Ln~1'Wf"l'J1l-JL~'J~ 
f"l'JtlrJl-Jl~tJ'fltJ1n L~'J~ll-J L~f1~~1vl1tlDrntJ1n'lJ ~'J ~~n 'fltJ1nn1nL~i"ll!l~~11tl~'l ~'J ~~n LL~:::'fltJ111n11tn f"l'J1l-J~!l'W 
t)'f)n n11Ltl~tJ'WLLtl~~"ll!l~~11tl LU'W~1 LL~~~:::vl111Xf"l'J1l-J LojJl-J-if'W"ll!l'l~11~:::~1tJ~~'l13.J ~nvl111XLtl~tJ'W~(11'W:;L~l-J~'W 

LL~:;'~Lti!lmL~'l~!1l~~ ~l.m1:;~'lvi')~n~:;~1tJ~n~~'QruVl1J~~'WC1'l'~LUre:mLL~~~~tJn~1 Eutectic point 1~VI~1tJ'~ 
~'l~1'W'J'W' ~ LVI~h;j'lJ1'l f"l¥'l'f)1~13.J Lyhntl~1'W'J'Wt'l'J ~n~:;~1tJ LL~:;tltJ111n11"lltJ1tJ(;j'J"ll'f)'l ~~n~1 LL~'l~:::L~l-J~'WLri!l 
f"l'J1l-JLLtJ1n~1'l"ll!l'l'Qruvr1Jih:::vr~1~~'JvrU1"ll!l~CJ~n~1LL~'ln'lJ'QruVl1Ji:j"ll!l~~,)'W~~'l13.jLL~'lt'l'Ji1rhl-J1n~n~'JtJ 

'if{1/~1 L~'JLunl ~LL l1uojj\l U~::fJ ruI11'W6jJf)\It:.J~{j/Jfru"r 

~'l~'ll1~'W1~ LL~:;~1 ~ClJ~ ntl1:::n11"ll!l~n11tJ1n~~n ~'f)n1~n~:::~1tJ"ll!l'l~1 LL~'ll'WL~!l L~!l LL~:::~11 
LL"ll'J'W~!ltJ vY~;j~1 LLVI'll'l"ll!l'l ~~nJ1 LL~'ll'WLC'f) L~!l LL~:::~1nL"ll'J'W~!ltJ"ll'f)'l Len~~~'W~~i1 f"l'J1l-J~l-J~'Wfin'lJtltJ1n L~,)l'w 

n1nL"llLL~'l 'QruVl1Ji:j"ll!l~t'l'J!lth~ LL~:;fi11l-J"1l1~"ll!l'lLen~~ n11LL"llLU!lmL~~LL'lJ'lJ~1 (Slow freezing) ~:;n~~vl11m~ 

~~n"ll'W1 ~1vrqJ ~1 LLvr'll~"ll'f)'l~1 Ltl~tJ'WLLtl~'l1tl Ln ~~m1ru:;u11nD"ll!l~ f"l,)1l-J L~tJ')tJ'Wl'W'f)1V111LL"ll LL~~ LL~:::1'W'lJ1'l 

f"l¥'l'Vi11~n~rurn~~1n~1~tJ!ll-J¥'lJ1~ (Fennema et aI., 1973) 1'W"llru:::~n1nL"llLL~~'f)tJ1~1'J!1lL~,) (Quick freezing) 
~ J ~ ~ 1.14 ~ Q' ~ r I ~ 

L'W!l LtJ'f) LL~:::~1nL"ll'J'W~!ltJ"ll!l'l Len~~Ym"l1'W~~:::lVI ~~n'W1 LL"ll'ln1:::~1tJYl'l1l1tJ1'WLL~:;1l1tJ'W'f)nLen~~'f)tJ1~~l-J1 L~l-J'f)
q 

n11Lfl ~ ~~n!ltJ1~~~1 L~l-J!l;j n ~~'Vi111XLn ~~~n~1 LL~'l"ll'W1 ~ L~n~1'W'J'Wl-J1n n11Lf"l~!l'WU1tJ ~1 LLVlll~"ll'f)~~1 Ln~~'W 

U!ltJ ~n11ru:;~tl11nD~:; LVI~!l'Wn'lJ~n11ru:;~ LU'W"ll!l'l~ ~ !l1V111~1~i1 rJru1l1~~~n~1'f)1vr11~1~~1nn11LL"ll LL~~ LLUU 

ih 

~~tJ1.nruev1LL"llLU!lmL~'l (Frozen products) Lu'W~~~nn'Wl-J1'W1'WLL~'J~'lLL~U ~.fI. 24031~tJu1:::LYlfl 
t) Ll-J~n1 ~l-J~W-J'W1'Q tJ1~1vrn1~l-J!l1vr1nL"ll LL~'l ~'J'Wtl1:::LYl fl1YltJ C~l-Jnn11~~ tJ1 ~~ tJ1.nruev1LL"ll LL~'l ~'l LL~U~. fl . 2505 

(tlfOl'il11 ~l-J'tltJ1~, 2537) ~ti&in1~~'lJ~tJ11~1"ll'f)'l'L~nL'WtJf"l.fI. 1980 1~i1n111l1~~1J1l-J1mJ~~udj'W~~tJ1.nrueyfLL"ll 
Li1!lmL~'l~!ltJ~::: 21.7 'L~tJijn1nLtl1~U~(?l1~1dj'W~~tJ1.nrueyfLL"llLti!lmL~'lL~l-J~'W~1n~!ltJ~:; 20.0 L'WUf"l.fI. 1976 n'l 

'II 

LL~~1fOl:::rl!ltJ 1 L ~ l-J~'WLL~,r'Wf"l~ LL~:::Ltl'WLf"li!l~~~11'W!l'W1 fl (?l ~~ tJ1.nruev1LL"ll LU!ln LL~'ln~'l f"l'l1~¥u f"l'J1l-JUtJl-J~1n ~ 
u~1nf"l Lti!l'lr.nnCJ~tJ1.nrueyf~'ln~1')nf"lru~l-Ju'1i~LU'WojJ!l1~LmtJuvr~1tJtl1:;n11 ~!l ~1l-J11mfi'lJ¥n1111t)t~'W1'W 6 

q 

http:L'WUf"l.fI
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L~'f)'wii" 1 tJ L~tJ~~"il'"lruJll~~~'fJ~ , iln'r~ryL~tJi)r;nihJ1l.lfl''''''rlJm.m~ln'nLUrlu~')ui)fi~l.l1 L~l.l nlrUr~, 
n~:;tJ'fJ" LUl.l~l.l LL~:;~lul1i'flnl~~:;Vl')nl1i'fJnl~~LL~t'm~nLL~:;"lJl.l~" (Wheaton LL~:; Lawson, 1985) 

t]'\1LLi ,Ejvn LL ;j..j 

~tJ~ ~tJrr~u (2532) l~~~U-if'fJ:W~~L~tJ')nun"LL~LL-ii"lt)~"d~'fJn"~Ul:Wlviln"L~hlnLL-ii,,~')l.l1VIf:uLi:JWl"
q q III It q q QI q 

Yl:;L~~!l~1l.l,)"~~I" 1 ~"d Paneidae , Pandalidae , Crangonidae LL~:; Palaemonidae ~"il~!lL~tJnYll"nlrA'1 
~"e~!l ~"t!lr1n (Pink shrimp) , ~"LL"1lU,)U (White shrimp) , ~"f1~I~1 (Tiger prawn) , ~"~lmL~" (Flower 

prawn) , ~"~l.l (King or sakura prawn) LL~:;~"'Vl~ltJ (Sand shrimp) ~LUl.l~"LiU"~!l ~"f1~I~1 ~"LL"1lU,)U (~" 
"lJl')""1!ln,,rr,,) LL~:;n"nl~n~l:W

q q 

~UlLiJu~1-nl.lnl~~"!l!lnil2 ~n~ru:;~')tJnl.l~!l
'IJ 

- Block frozen LUl.lnlnL~LL-ii,,~')~nl.l""~ltJ~l.l1l.ln~!l"L~tJ')nl.l 


- Individual frozen LUl.lnlnL~LL-ii"LUl.lc;i') 1 ",,1!l~'WL~tJ') 


n"LL~L~!lnLL-ii"mJ"r;n:w~n~ru:;nl~C-J~1?l1~~"e~!l
q 

- Headless shrimp Lu'W~",rmX,)!l'f)mL~,) 

- Peel tail - on (PTO) ",,1'f) cutlet LUl.ln"LLn:;Lu~!lmLl1ilt)V11"
q 

- Butterfly LUl.l~",rn,r') LLn:;LU~'f)n LL~:;iln,~t:J'V1~"~n~"lu~l.lLn'f)uii"~'l.lYf'f)"~l.lLLt:Jn'''fl'fln 

1~ iltJ:w1ojjn"t~r1nLL~:;n"'Vl~IU
q q 

- RPUD LUl.l~",rn,r') LLn:;LU~'f)n hiilV11" 


- RPD LV1~!lu"1lil~ RPUD LLr;lt:J1L'f)11~'f)'f)n 


- PC Luun",rn,r') LLn:;LU~'f)n LL~:;~')n~n
. . 
" - CP ".,1!l CPC ilnl~~')nri'f)l.lLLn:;LU~!ln",,1!lilnl~~')n~nr1t'''V1~''LLn:;LU~'f)n 

" - ~"u" (Kelemate) 

n1nl11~~:JJn1J't:J~(?/fr..jLLiLL-n..j 

~U~ ~urr~u (2532) 1~!l~Ulu.rrul?l'f)l.lnl~vilnlnL~LL-ii,,1t)~"~!l1un. 
1 n1~-r'U1~'J~hJ (Receiving) ~C-J~I?l'f)I~t'Urrl?l~~U~ln"1l1,)U~:;~"V11!l~:;~Il.lU~1 Ul:Wl 

~"1~nuul~'Vl1l.l~Jll~n"vr,,c;i') (fh~Vl:Wln) ",,1'f)L~~,r,)LL~,) (1unnn~tJf!l"nl~U!l"nUnlnn~~~~~IUl.l. . 
c;i')n,,) ""~'1~lnfurrl?lbl~u~:;ilnl~~I,,~')uJ,~t:Jlunln~~r1~!l~l.l 3- 5 ~')U1U~''W~,)l.l (ppm) LL~:;vil. . 
1,xLijl.l~"U~:;:Wlru 1 0 0 C 

http:iln'r~ryL~tJi)r;nihJ1l.lfl''''''rlJm.m~ln'nLUrlu~')ui)fi~l.l1
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2 n1~Lliji!J3Jn1~ (Preparation) ~n11~(;l L~!ln~'Jn~ L~tJ~'1"'''~!l LLtJn [Wi),J ~ruJl1~",1-'fln11
q 

~(;lLn~~lwnnll~t)(;l~~uhj~~'J1),J~~1L~),J!ln'W 'W!lnfGnmr'Wi1n11~~(;l1),J"1l'W1~(;]1'11 "'~'1"'l1mr'W!l1"'l~ 
n1n~~iX'J LLn:;Lu~rem ~1""~'1L'E111~'f)!ln 'Vi11'tX~nLL~:;~'W 1 (;l1),J"1lU~"1l!l'lt:.J~(;l.nrusvl~lX!l'ln1~ LL~'J'Vi1 
~'J16-J~:;!l1~~n~f'lwn'lL~tJn11~1'1~(ltJJ1LU'W~~1'Wn1n~),J~~!l~'WLL~'J 

3 n1'i'U~~' (Packing) ~n1~U1~'(;l1),JJ1wwn~lX!l'ln11L"Il'W"1l'W1~ 1 U!l'W~, 1 nL~nf6-J, 
1.8 nL~nf),J, 5 U!l'W~ LL~:;2 nL~nf6-J L,j'W~'W n1~-B''1J1wWm~!ln11'J~1'''l 

q 
UtJ),J-B''11'tXLn'W1t)'U1:;),J1ru~!ltJ~:; 

5 -1 0 "1l!l'lJ1wJnL~!l1~~J1wWn~Ylfi"'~'1n11~:;~1tJJ1LL'ii'l!l!ln (Thawing) ~tJn~!l'l vr'l~Lti!l'l"'lln1'W 
1:;"'~1'1n11LnlJ1'WtX!l'lLU'W "'l:;~n1~~:;L"'tJ"1l'f)'1J1'Vil1tX~tlJL~tJJ1",,rn~'J'W"'~'11u 1'W.rr'W~!l'W~!l1"'l~n1~1if 
t)~ ~ L9!lU'WL~!lt)~ ~U~:;~'1 rf lJ1'1 'f)th'l1~ L"Il'W n1n~),J Ln~!l n1n~),J",1-'f) LL"Il1'W~11~:;~1tJvJ!l~ LvJ ~ L~!l 
..J.... 1;' .... Ji' ~ IV 'I.~..Io .... 
-lJ'JtJ~m11'Wl",'Wn (Yield) LL~:;~ruJl1~"1l!l'lL'W!l·(i6-Jt:.J~ (Texture) b'Wu~),J1ruYl~1'Wn'l1'W~ru:;n~~6-Jn1~ 

!l1"'1nL~:;tJ11~ih",'W~Lt)' 

4 n1'iLLIrJiL~'f)nLL;j.:l (Freezing) !l1"'l1if~:;uu Air blast ~~ru"'.1J~ - 40 °C 1-ifL'J~1 

U~:;),J1ru 6 - 10 -B''JL6-J'I",1-!l~:;'J'J Contact freezing L~tJ1-ifL'J~1U~:;6-J1ru 3 - 4 -B''JL6-J'I ",1-!l~:;lJlJ Quick 

freezing L(;ltJ1ifL'J~1hhn'W 30 'W1Yln'l 1 -B''JL),J'I 

5 n1'i'U~'i~,"'IJ~'f) (Packaging) ""~'1n1~LL"IlLL'ii'lLL~'J iJn1~lJ~~"'lt:.J~~.nru"Yl1'W(N~~1~~n
q q q 

n~!l'ln~:;~111 (Inner carton) LL~:;n~'f)'1n~:;~111LL'ii'l",1-!ln~'f)'1~n~n (Master carton) 

6 n1~Ln'J1.'U~'f).:IL~\A (Cold storage) ~'Jnnu1'W'lX'f)'1LU'W~~~ru"'.1Ji1~ln~1- 20 °C 

'i' .....,J..,J ....1~..1 'I ~ ~ a ... .... ~...
b~tJ"'~nL~tJ'InlnU~tJ'WLLU~'1~ru",.1J),J "'6-JlnYl~(;l LL~:;"'ln"'l:; b"1l"'!l'lLtJ'W ~:;'lJ'lJ),J~(;l~),J~'J~~'JlJ~),J1",),J 

~'J16-J Lj'J"1l!l'l~6-J ~1 L~'f)i:l'f)'1n'Wnl~~tlJ L~tJJ1~ Ln(;l~'W~~'f) (;l~:;tJ:;L'J~l~ LnlJ ~'1~:;tJ:;L'J~lnlnnlJ'Wl'WLVll 
1~ n"'l:;iJn1~~ruL~tJJl6-Jln~'W

'IJ ... 

a ...... 
n1~Ln'U~nti1 

nl~l-if~ru",.1J~ ~11'Wnl~r:l'W!l6-J!l1"'lnu'Wnl~Yil1'tXul:)mtJlYl1'1 L~i1 LL~:;Ul:)mtJl"'lln L!l'W1en3f"1l'f)'1!l1"'1~ 

~lLil'WLU'f)th'l-ifl1 ",1-!l",~~nl~'Vil'11'W ~lJ~lLL'lJ~Yl'~tJ U~~ LL~:;~1'Jl'1"1lU~~1),Jl~m"'l1'tlJ1~'f)Ul'1-ifl1~~ru".,.1J~ 
~ln~l"'lt?1L~!lnLL'ii'l ~,nr'W~'f)ru"'Jl~ 0 °c ",1-'f)~!lru""Jl~~1n~1 0 ° C ~'1hJ~1),J11r:li:l'f)'1n'WnlntilL~tJ"1l!l'l'f)1"'11L~

q q 'IJ q 'IJ 

nlnn'lJfn111'f)1"'1~1t)'~~ru"'.1J~~lJ'Wv'h1~"'~ltJLLlJlJ~'1LL~n(;]1'1n'W~1:;~U"1l'f)'1~ru"'.1Ji1~l-if nlnn'lJ'f)l"'l~JlltJ 
ltX!lru'VIJl~~ ~ln~1 O°C "'l:;'Vi11tXLnU!l1""111~'W1'W~'W ~'1lStJn~l LU'Wnlnn'lJ!ll",lnLUlJ LL"Il LL-n'l ~'1"'6-JltJn'l nlnnlJ 

q 'IJ 

fn111!l1"'1~1t)1'W~Jll~ LU'WJl LL-n'l ~'1"'l:;~l6-Jl~r:l LnlJ!l1""1~L.rt~'Wl'WLU'WtJ1'W'tX'f)'1 Lih.J LL(;]nl~~"'l:;Hf~ru"'.1Ji1 LVllIt?1 

J'W~'W!lUnlJ"1lilt?1"1l!l'l'f)l"'l~ nl1r:l'W'f)6-J'f)1"'1~1'W~Jl1~ LL"Il LL-n'l1~iJnl~t116-Jl1-ifLU'WL'J~l'Wl'WLL~'J LL~:;1~i1nl1~l't-J'Wl 
'IJ 

L~1'El'l~'Ell'Wnl~v'h1~L~'WLL~:;n~:;'lJ'J'Wnl~1'WnlnLGrl LL-n'l'f)Ul'1 Lj'J (Quick freezing process) v'hl'tX~~~l",n~~6-JtX!l'l 

L~'WL"'l1'tlJnl'JWW11uHl!lU1'1~'J t?1 Lj'J LL~ LL(;] (;l16-J ~f'J (j-!l'WniltJ6-J'l:n7jfin1nL"Il LL-n'l!l1"'1~6-Jl1-ifn'W 1'W~Jll~nlnri'lJ LL'lJ'lJ 

LL"Il LL-n'l '~'WYl~tJ1aJ~16-Jl~r:l L"'l1'C1J1~L~),J~ LL~:;nl~'Vil'11'W"1l!l'l L'f)'WLen3ft?il'11n tJn~'lJn'JtJ 

http:LL~:;~1'Jl'1"1lU~~1),Jl~m"'l1'tlJ1~'f)Ul'1-ifl1~~ru".,.1J
http:l-if~ru",.1J


58 

rh~ru~1Ji1L'Wn1~LnU~\I~1 tJDrntJ1Yl1\1LfOlil~~tln1~'Vi1\11'W"lJ'fNL!1'Wl'11~fi~\I;h~\I LLt?J'flru~1Ji1~L-rt'W 
n1nnU!11~1~ Ll?ltJL'tlYl1::;n1nnU!11~1nLuuLL"llLL-n\lt!'W LL~rj1!1ru~1li1~LnU~::;~1nrj1 oDe aJ1n n1~'Vi1\11'W"lJif)\I

q 'IJ 

L'f)'W1'11~U\lfOl\l~1Lij'Wt?J!11,J1~!1~1\1-if11 (Fennema, 1975) ~\lt!'W L~if)'Vi1n1~i.1!1\1n'Wn1ntJ~tJ'WLLtJ~\I"ll!1\1!11~1nti'f)\I 
.... ..s- , .... 0" ..,l"'i' .ell,,/. 'i' J' 

~1m'f)'W1'1IaJ ~\I'WtJaJ~')n!11~1~n!1'WYl~::;'W1aJ1 LnU LLUU LL1J LL"lJ\I bl?ltJL'tlYl1::;!11~1~Yl')nYlan 6i,)'W!11~11 bl?ltJL'tlYl1::;L'W!1 

~[Wr~~f)\ln11L~L~f)~~1~~\ln11~::;~1tJJ1LL-n\lLVl~f)'WnU!11~11~1?l hj~1aJ11tl'Vi1n11~')nl~ 

ft 1.001 ft 1 IV 0 I a .001 .... ..J ell ° 
n1~L1I~!J'l.ILL1I~.:J"1I'fl.:Jn.:Jn~nt9l1~~Vl11.:Jn1~Ln'U'V1'fltuVlIl3JLLvo L!J'l.I (5 C)

'I q 'I IU 

iP1mh::~\JFl. 
L~!1 ~ I?l ~1aJn1ntJ~tJ'WLLtJ~\I"lJ!1\1n\ln~1 ~1~::;Vlrj1\1n1nnU~!1ru~[li1 LL"ll LU'W (:.J~~1~':naJ1LifLtI'WLnruey]~1Vlfuu!1n

q • q 'IJ 

..s .... .... _ ~ I .011" J' IV 0 

tl\ln1ntJ~tJ'WLLtJ~\lYl Ln 1?l"lJ'WL'W1::;w:n\l n1nL"ll LtJ!1n LL"lJ\I"lJ!1\1 L'W!1n\ln~11?l1 
q q 

... -=>1
r;) fjn''1 ~YI t1J fnJ \J 

iP1tJ~1J. 
~\I~~1~1 (Penaeus monodon) "lJ'W11?l 50-60 r;i')t?J!1iiL~nfaJ ~!1~1n~~11?l~1~th'W n~\lLYlYlaJVl1'WfOl1 leX 

~n'w1~lTvhfOl,)1aJ~::;!11I?lL~!1~nu1aJ1n\l~f)\ltJDu"'mn11 ~')tJJ1LU'W~ru~1Ji1hJLn'W 5 !1\1P!1L'1I~L~tJ~ LL~::;,)1\1L~ 
'" ~::;L~I?lU1 

n1nl1~tJULLl1i9\J6JJiJ\Jr]\Jf]i91i1~::wi1\Jn1~Lf71J'dfJruu.IJiJLL,}Lij'W 5°C 

~\I~~1~1~tJ1'Wn1J''Vi1fOl,)1aJ~::;!111?l LL~,) ~nU1aJ1L~tJ\lYl~1~~mL~::;LL"ll LU'W~~ru~1Ji1 5 !1\1 P!1L'1I~L~tJ~ 
LtI'WJ'::;tJ::;L,)~1 7 t)'W L~!1~1?l~1aJn11LtJ~tJ'WLLtJ~\lYl'Nn1tJ[l1Yl Yl1\1LfOlil LL~::;Yl1\1~~~,),)YltJ1 bl?ltJ'Vi1n1~~aJr;i':lf)tJ1\1

q q 

tJ1::;~1Yl~aJ~~ 

'W1.ln~1n~'W'Vi1n11~aJn\lr;i,)!1~1\1~tJ1'Wn1nn'J~!1ru~ni1~'1nrh':l~1~L':l~1~rh~'W1?l ~':ltJn1~~aJL'WJ1 
q q "'Il 

&.Ji9n1~Ylt1Ji9iJ\J 

n1~~n'J11ojfiJ3Ji9ir;)1116JJiJ\Jr]\J 

n'ln'tl1~1~-w1aJ11oii1'Wn11YlI?l'tl!1\1 il"lJ'W11?l~~fl"lJ1wl'Wl'W~~11?l 50-60 r;i':lt?J!1~~\liib~nfaJ ~1nn1~i\lJ1 
q q 

tJ1':l"lJ'f)\I~1r;i':ln\lil"lJ'W1I?lLn~L~tJ\ln'W Ll?ltJilfOl':l1~tJ1':l~\lLLt?J 14-16 '1IaJ n\lilfOl':l1~tJ1':lL'U~tJ 14.9 '1IaJ L~!1~!1mtJ~'fm. . 
LL~::;Lfl1tr':lflflnilJ1wWn"lJ!1\1L~!1n\lfl~1::;~rj1\1 8.3 - 15.12 nfaJ L'tl~tJl~L~fln\l~,rn 10.22 nfaJt?J'Elr;i':l Ll?ltJ~J1Vl,rn

q 'IJ q 



59 

L.n'fl~(;lLthJ~'fltJ~~ 48.54 - 53.44 djJ'fl'1~1~t!nn'l'Vr'lI;i1 L(;1tJ~n'1~~~1~t!nt?i1"J1nn~1~~~JlwWn"1J'fl'lL.n'flaJlnn~1
q q 

~'1l?i'1L~n~~~1~t!mUln~1 L~'fly'hl'lX~n~naJf)finl~Y1(;1~'fl'11?11aJ~m;h1aJ1LL~1 1~\d'fl~'1tl~~aJlrut?i1~~ 7.63 nfaJ 

~ ~ I 0" 1" ~ .., ~ ~ ~ruLr-lUW1~~Vl11'1nl~Ynl~~n tl~'rJU~~ 25 djJ'rJ'1'W1V1'\..mL'W'fln"~(;1
qJ QI q q 

.1""'.1 a..J a1- I 

n 1~LlJfttJ'lJLLlJft-J6JJfJ-J fJ-J~::Vlr; '7-3n 1~Ln'lJLL 11 LtJ'lJ 

" ~1 Q.J '" ~.4.d1 J' 1.1 ~ iJtV~'1~(;1L(;1tJY11 tlaJnlntl~tJ'WLLtl~'1I?1~'fl (;1 L1~1V1~'1~ln~'11?11tJ L(;1tJY111tl LaJ'rJ L~'fln8J!'rJll'1~ln 1?1~1(;1'W'W ~ 

ul'GlfO)~~L~'flnn'1~~iht?i11~ LlJ'WL'11 ,x1U'1&i(;1'fltlnuiht?i1LL'll'W LL~~~~1~iL~'fln~'fln'1~~1t?i1~aJ~nlntl~tJ'W~~ln~ 
q 'IJ q 

~lL~'WLY11 LiaJil~LL(;1'1~aJ Ln(;1~'W~lnU~ltJ~l'1 U~ltJ~tJl'1fOi"~ltJ~l LL~~Ul'1~1'WdjJ'rJ'1~1t?i1 ,x1&i(;1nU~1t?i1'fltll'1 
~~1aJ1 ~1~1~'WLL~~hhu'WL'11 ~'l~'1~il~n'l1ru~~'1n~11~~LU'W~'1~il'"lru[l1~1~~LL~1 ~fO)11aJ~(;1U'rJU 

~'1~~1'Wnl~LL-rlLij'WLL~~ilnl~fO)1U'"laJ'QruVl1Jijl'lXfO)'1~ ilnlnU~U'WLLU~'1djJ'rJ'1~djJ'rJ'1LU~'fln~'1~~1l'i1i.l'fltJ 

LL~~~'1 LL(;]~~~1il~~ LU~'fl n LL~~~djJ'rJ'1 Ld'rJ (;]1'1 n'W'rJ'rJ n1u LL~~~1tJnl~~l n (;1~nl~f) Lrl~l~,x~1 (;]1'11 L~'flvilnl~(?1~1~ 
f) LfO)~1~,xLL~1 l'i1'rJtll'1~ ~Ln (;1 fO)11aJ L~m,ntJ ~1tJ 1~~laJl~()loilLU'W~1'fltll'11~~n (;]'fl1u ~'1~'Wnl~r)(;1 ~ldjJ'fl'1~ L~'flr)~ 

nlnu~tJ'WLLU~'1L(;1tJVll ~1L'tl~tJt!'W~~LU'Wnl~vil1~tJln ~~~'1 LflI?1~lnnl~~aJ~~ LL~'1~aJ Lfl (;1 LL8J!aJ~'W LL~~~lnnl~ 
LU~tJ'W~djJ'fl'1U~ltJVll'1djJ'fl'1~'1 

L~'flt:n~'1fJ~l ~laJl LL"Ihij'W~'Qru~1Jij 5 'fl'1 fill L8J!~L;tJ~ LL~~vilnl~&i(;11?11aJnlnU~U'WLLU~'1djJ'rJ'1~'1~Ln~~'W 
~~'\.dl'1nlnnU~'flru~[ln~'1n~11 ~U~ln'1~LnU'Wl'W~'W~nlnU~m.JLLU~'1Y11'1nltJ[llY'11~LLri ~nl~~ruL~U 

q cu q qJ OJ 

~ cv 0 '" oX cl .. cl cv ~ ~ ... ~ ~ 1 I '" IfO)11aJ"Il'W~~'1nl~Y111VI~naJlndjJ'WL~tJY11'W~~tJ~nlnnUY1 2 1'W L'W'flfJ'1aJnl~~'1J L~Url11aJ"Il'W 'W~~~11'1nl5'(?1aJ'fl~ 

i.l'fltJ~'fl~1~Ln'W~'fltJ~~ 10 LL~~~'lLL(;]r)'W~ 3 Lu'W~'W1u~U~1~nl~~'1JL~tJdjJ'fl'1rl11aJ~'W~~~~1'1nl5'~aJaJlnn~1~'fltJ 
~~ 10 ~'1nl~~ ru L~U fO)11aJ~'WdjJ'rJ'l Ld'rJn'1n vil1 'lX c.J~(?1nrusy]~ ~1Y11'1U~~~1Y1~aJ ~~ (;]l'1'rJ'rJn1u1~ Ld'rJ'fll~~~n'l1ru~ 

'IJ QI q 

..,.... 
r;fin1mf1lftfJ-J 

i(;l[J~lJ. 
~'1fJ~l~l (Penaeus monodon) djJ'Wl~ 70-80 t?i1(;]'flnL~nfaJ ~'fl~ln(?1~l(;1~laJtll'W n~'1LY1Y'1aJVll'WfO)~ 1~ 

~m11aJlvilfO)11aJ~~'rJl(;1L~'rJ~nUlaJlti'1'lX'fl'1UDU~nl~ ~1tJ~lLij'W'Qru~1J;:i1~Ln'W 5 'rJ'1fillLen~L;U~ ~ln~'Wt?iV1LL(;]'1 
L~m~(;1,x1 ,J'flmU~'fln LL~~11'11'lX~~L~(;1Jl 
n1~~n'Jj-1i(;l~1n1~LL,}Lij'lJlPifJflruIJ1W6JJfJ-Jn"nft1vi1. . . 
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n'l~cJll,ml~yh fl,)I~~::;!)1 (;) ll~::;1?i(;) ll~'1ll~,)~lll·Ih~!)n ll~'1~,)tJ~ ll"Ill~!)n ll~'1llUU~~yJ'W ~mj-ru::;d:I'W~• r'll 'II 

ll"Ill~!)ml~'1ll~::;~U~!)'1~~"IJ'WI(;) l~'WcJl~'W~n~I'1 18 l-n'W~il~l?l~ vilnl~ufufl,)l~l~')~~1~~fl,)l~l~,) 4 6 ll~::; 8 

L~I?l~~!)~'WIYi ~~ruVl.1Ji1U~::;~lru -28 ± 2 !)'1~IL-n~L~tJ~ ~1V1funl~LL"IlLL~'1L(;)tJnl~1if~~yJ'W 
~h'Wnlnl"Illl~'1llUUlfl~L!)~Ufl ~'W viit(;)tJllln\l~ ~1'Wnl~vilfl,)I~~::;!)I(;) LL~::;1?i(;) LL~\l ~tJU~!)mL~,) ~lvil. 


nlnL"IlL~'f)mL~\l1'W Cryogenic Test Chamber Nitrogen Freezer t(;)mLu~~ruVl.1Ji11'WnlnL"IlLL~\l~ -70 -80 -90 

LL~::; -100 !)'1~IL-n~L~tJ~ 

&i(;)I?lI~nlnU~tJ'WLLU~\l~ruVl.1Ji1"IJ!)\l~\l~')tJ~lmYl!)fl~rrUL1J~ "IlU(;) Copper-constantan (Type T) L(;)tJ 

r.r(;)1~U~ltJ"IJ!)'1 LYl!)fl~ rru Ltl~-ifI\lVl~\l!)~~~\ln~I\l"IJ!)'1U~!)\l~ 2 "IJ!)\lI?i')~'1 fl')tl ~~1~~ruVl.1Ji1 ~~~'W"IJ'f)'1l'l')'f)th\l 

~\l1~~~ruVl.1Ji120 !)'1~IL-n~L~tJ~ LL~~YhnlnL"IlLL~\l~\lI?i')!)tJl\l~'Wn~::;vf\l~~'1n~l\lij~ruVl.1JiJ -18 !)\l~IL"Il~L~tJ~ 
l/ 

o .c.. ,.. I I cv q 

Yllnl~,)Lfl~I::;Vlflll?ll\l1 (;)\l'W 

rh Thiobarbituric acid number (TBA) (Pearson, 1976) 


m~lruvil\l-0'\lVl~(;)~~::;LVltJl~ (MFRD, 1987) 


fl,)l~lu'Wn~(;)vil\l (Bhobe and Pai, 1986) 


LU~~'W~~::;~ltJ1'W~I~~::;~lmn~!) (MFRD, 1987) 


LL~\l~I'Wnl~I?i(;)"IJ1 (;) 


tmn'7 ~'YI (;)Wi) " 

'iNrrlh~nfJ1J'YI'NLf)iJ"l1fJ"n"n~'7(jj'7, , 

~\l~~I~I~1l1~11if1'Wnl~Yl(;)~'f)\lijJILtI'W'f)\lrlU~::;n!)UVI~nL(;)tJijfl,)I~~lJ!)~th::;~lru~!)tJ~::; 79.75 ij 

LU~~lJ'f)tJU~::;~lru~!)tJ~::; 17.70 lJ'f)n~lJLtllJl"IJ~lJ Lrh LL~::;fllflulm(;)~Yl~')~nlJ'f)tJu~::;~lru~!)tJ~::; 3 ~\lLL~(;)\l1lJ
'II 'II 

.,l 
1?l1~I\lYl 11 

'f)\l rfu~::;n!)UYlI\l Lflij m~lruL(;)m'U~tJ (%) 

fl,)I~~lJ 

Lth~lJ 

l"IJ~lJ 
iJ 

~cn 

fllflule:JL(;)~Yl 

79.75 

17.70 

0 .86 

0.99 

0.70 
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... .... 
~~lJ~'VlI'1 Lr1~ LL~~nltJI11V'4 tfhJ1rutVlm'i).~tJ (%) 

rll TBA (Thiobarbituric acid number) (mg malonaldehyde/1 Kg sample) 

m~lru~I'1.,r'l~~Vl~d~L"vm1~ (mg N/100g sample) 

r1,)I~ Lth,mdVl~I\l 

m~lrutth~'W~~~~ltJ1J\1'W~ld~~~ltJLn~tl 

LLN !X1'Wnld~Vl"lJ1 Vl (il') ~'W) 

0.124 

10.22 

6.76 

14.41 

21.57 

~1~~m~ru~~~tl'lnld"lJtl'lt.J~~.nru"~'1LL~LUtlnLL-n'l~I~~I~d31'Wt.J~~.nru"~~~I~ndd~LUtlnLL-n'l ~tln 

115-2529 (nd~Vld,)\ltlVl~I~ndd~ 2529) 1~nl~'Wv)Lnru""lJtl'lm~lru~I'1.,r'l'\.1~v)~d~mtJ1~~I!X'El'lhlLn'W 30. 
;:)~~nf~ 1'WL~dL~'W/~,)tltll'1 1 00 nf~ ~'1'W'I~m~nr ~'Vlfi')il"1l (2531) 1~~1.,xL~'W~lm~lru~I'1.,r'l~~v)~d~L~tJ1~

q 

~1~ldtl11fLU'W~"1ltllJtln r1,)I~~v)"lJ'El'l~~1~11~ Ltitl'l~ln Lu'Wnld~V)t.J~~t.J~~lnnlntJ~tJ'WLLtJ~'1 nldtl'EltJ~~ltJ 
ttJd~'W"lJtl'lL'El'W1"1l~~jj'Eltl1'W~~1~1 ~'1~lnLnru"~'1n~I,)~~L~'W~ln'ln~I~I~11f1'Wnld'Vlv)~'El'l.oti'ljj'E~lru~I'1.,r'l

'Il q • 

4 6 LL~~ 8 L~~dt?i'Elfj'WIYi V'41.dlnlnL~LL-n'l~r1,)I~L~,)~~~'1n~I')jjr1,)I~L~')1'WnldLL~LU'ElmL-n'l~ 6.85 6.90 LL~~ 
7.42 L'1l'W~h~Vldt?i'El~,)L~'1~I~~I~lJ (~'1 LL~v)'11'W~ldl'1~ 13) ~'1V'4lJ L~tlfjLr1dl:;tfr1,)I~ LL~n t?i1'1'VlI'1~n&iLL~,)V'4lJ~1 

nldLL~LL-n\l~ -28 'El'l~IL'1l~L~tJ~ LV)tJ11fr1,)I~L~,)~~ 4 LL~~ 6 L~tJldt?i'Elfj'WIYi jjreltJld1L~')nlnL~LL-n'lhhL~nt?iI'1n'W 

'f)tll'1jj,:rtJ~I~'1d (P>0.05) nld~'1dL~tJ~IV1,:rn"lJ'El'l~'1~~I'WnlnL~LU'fmLL-n'l~r1,)I~L~')~~t?i1'11 ~nld~'1dL~tJ~1 
'\.1,:rn1'Wd~~~I'1nlnL~LL-n\lLU'W 2.71 2.41 LL~~ 3.43 ~1~~I~lJ LL~~~lnnldfjLr1d1~tf'VlI\l~n&iV'4lJ~1 nld~'1dL~tJ 

~1"lJtl\ln'lnrn~I~LL~LL-n\l~r1,)I~L~,)~~ 4 LL~~ 6 L~tJldt?i'Elfj'WIYi 1lJ~r1,)I~LLtJlnt?il\ln'W (P>0.05) ~')'WnlnL~LL-n\l~.. 
r1,)I~L~,)~~ 8 L~tJldt?itlfj'WIYi ~~~'1dL~tJ~I~lnn~ln'l 1.15 - 1.46 Lvll"lJtl'l~r1,)I~L~,)~~ 4 LL~~ 6 L~~dt?itlfj'WIYi 
LL~~lnld~ru L~tJJI~lnn'l~~~tl V) r1~tl'l nlJrel~dl L~,)"lJtl'lnlnL~ LL-n\l LLt?i~n~ru~VlI'lnltJI11V'4"lJtl'ln'l~\l~Vl LV)tJLLN !X1'W 

qJ 4.1 q q 

'Vl1'Wnld~v)"lJ1 Vl,r'W.,r\l~I~ r1,)I~ L~,)~~~ f"),)I~ LL~n t?i1'l n'Wtltll'1~,:rtJ~1 ~'1d LV)tJ~~\l~ LL~ LU'Eln LL-n'l~ r1,)I~ L~,)~~ ~1 
n~l~rll LLN r1,)I~ ~1'WVlI'WnldlffVl"lJ1 Vl1.J'EltJ n~1 ~')'Wn'l~ ~1'WnlnL~ LL-n'l LLlJu1r1dLtl L~'Wilr1,r'W~nld~ru L~tJ~I1.J'f)tJ

• 'Il 01 

n~lnldLL~LUtlmL-n'l LLlJlJ~~~'W ~\l LL~v)\l1'W~Id1'l~ tV)tJnlnL~LU'ElnLL-n\lLLUu1r1dtm~'Wilr1~~ru~1J;:)~\l LLt?i -70 n'l 

-1 00 'El'l~IL'1l~L~tJ~,r'W jjnld~tlJL~tJ~11lJLL~nt?iI'1n'W LL~~~nld~tlJL~tJ~IL'i).~tJ~'EltJ~~ 1.79 

L~tl~~ldrul n\lnlntJ~tJ'WLLtJ~'1"lJ'El\l L~tln\l~lnnld~I'WLLN Iffv)"lJ1 v)"lJtl'ln\l~ ~1'WnldLL~ LUtln LL -n\l.,r\l~1oif~~
• q 

~'WLL~~LLlJlJ1f")dttlL~'Wilf") V'4U~lnlnL~LUtln u-n\l LLUU~~~'W~~ru~1J;:) -28 tl\l ~1 L'1l~L~tJ~ r1,)I~ L~')~~~1oif~t.J~t?itl 
Ldtl~~er~"lJ'El\ln\l~~'l~lnnld~:;~ltJ~1 LL-n'l LL~,) L~'fln'l~~I'WnlnL~LU'fln LL-n'l~ r1,)I~ L~,)~~ 4 L~ ~dt?i'Elfj'WIVinLLNlffV). . 
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LLN~~"lJ1~hJl7i1~~1nL~!l~~~~1~1~~ ~'1'W~~~~1'Wn1nL~Lu!lnLL~~LLu'Ulr1:i'L!lL~'WUr1~urJ1 n1nL~LU!lnLL~~~ 
'QruVlJJ~ -70 !l~P11Len~L~tl~~~1LLN~h'Wn1:i'~~"lJ1~L'Vhnu~~~~1~1~~ LL~~L~!l~~'QruVlJJ~n1nL~LL~~~N~1LLN 
tJh'Wn1:i'~Vl"lJ1Vl~~L~l.J~'W LL~iL~!l~~!lruVl!l~n1nL~LU'Eln LL~~~~~~ -1 00 'ENP11Len~L~tl~ ~1 LLNtJh'Wn1:i'~~"lJ1Vln~U 

q 'II 

~Vl~~'flth~l.J1n~'W~1nrJ1~1LLNtJh'Wn1:i'~~"lJ1Vl"lJ!l~n~n~1~1~Vl ~~LL~~'11'Wl'l1:i'1'1~ 13 
q q 

~1 LLN ~h'Wn1:i'!?iVl"lJ1 ~"lJ!l~Ld'fln'l 1-ifLth.!~1~tl'l~r1'11l.J'fl'fl'WVl1'fl LL~\l"lJ'f)~ Ld!ln~ Ld!ln~~~ ~1 LLNtJh'Wn1:i' 
q q q 

!?i~"lJ1~l.J1n jhd'f)~LL~\l (firm) 1l.!"lJru~~n\l~~~1LLN;r1l.!n1:i'~Vl"lJ1Vl"lJ'f)~Ln'f)n~cW!ltl ~~~Ld'fl~til.J LVltlvr'11uli 
q q 'II 

ulLnr1Utll.Jn\l~~ r1'11l.J LL~~~~!l LVll.J1~ laJtil.JL~~ l.!!ln~1mrl.!U~4'tl~ L~tl'1-if!l\lnu LLN ~~"lJ1~~nu~4'tl~r1'1:i'
q 

... "'.ell 0 r;: J' 1 J' '" -;;J ~ 1 I ..J a 0 1"'.JI '" ........
~~1:i'ru1Vl'1tlr1!l u:i'l.J1rur1'11l.J"Ill.! l.!Ll.!'f)~\l n1:i'~'1JL~tll.!1 l.!:i'~VI'11~n1nLVlJLL"lJ'Il.J1n'Vn VlLl.!tl~~l.Jr1'11l.JLVll.!tl'1l.J1n 

.... :: 
n1:i'~ '1J L~tll.!1~1n 

n1:i'LL~LU!lmL~~(%) 

LLN~hl.!n1:i'~~"lJ1~ 
J' '" .... IV

"lJ'fl~Ll.!!l~\l (l.!'1l'll.!) 

LLUU~l.J~l.! 4 Ll.Jl'l:i'n'W1Vl -28 6.85 2.71 19.29 

6 Ll.Jl'l:i'nl.!1Vl 6.90 2.14 21.36 

8 Ll.Jl'l:i'nl.!1Vl 7.42 3.43 22.49 

-70 11.82 1.83 22.45 

-80 13.26 1.81 22.77 

-90 16.25 1.75 23.78 

-100 21.98 1.75 18.56 

21.57 

~l.! ~~I'l!l'l1-ifLLN!?i~"1J1~l.J1n~l.! ~1V1f1J~\l~~1'\.m1nL~LU!lmL~~~'QruVlJJ~~1l.J1n L~'W -1 00 'f)'1P11Len~L~tl~iJLLN 
"'IV J'",,,, .J ... IV.... '" .JI~.a'J 
l'l1'Wn1:i'l'lV1"lJ1V1"lJ!l~ Ll.!'f)n~'W'f)tl'f)1~ Ll.!'f)~~1nn1:i'Ln ~n1nLl'lnVln LL~~'Un"lJ1 Vl"lJ'f)'l n~1l.J L'W'f) °n'l Lu'Wt:.J~~1nn1:i'"lJtl1tl 

q 

~'1'f)~1~:i''1VlL~'1Lti'f)'l~1nn1nU~tl'WLLU~~"lJ!l'l~1n~1tlLt1'W~1LL~\l Yh1,xiJilil.J1l'ln~l.J~l.! y'h1,xLn~n1:i'~n"lJ1~"lJ!l'l 
n~1l.J Ln'fl"lJ'f)\ln'l L~!l~~~1tl~1 LL~\l LL~'1 Ld'f)n'l~\l~LLN 1'l1'WYn'Wn1:i'~Vl"lJ1V1cW'f)tl~\l ~'1~~Y)11,xL~!lYl~~!lU'Vl1'1

q q 

o I %. IV 0 1"'.... "'~ .ell I J' "'..: .... -;;J .... J' .t 1 I

u:i'~~1Ylrll-lt:.J~~~Yl1 Vll.Jr1'11l.Jl~nLVIl.J'fl'W'11L'W!l~'1'\..!l.J LL~~!l1~~:;l.Jn1:i'~'1JL~tl:i'~"Il1l'l~1m'\..!'f)l.J1n"lJ'\..! '\..!:i'~VI'11\l 

n1:i'UN'f)1V11:i'
q 

~n'l!l'ru~"lJ'f)\ln1nL~LU'flnLL~~LLtJl~~~n'l!l'ru~iit:.J~l7i'f)Ld'f)~~tJl1'1n'\..! n1nL~LU'f)nLL~~LV1tl1-ifr1'11l.JL~'1"lJ'f)'1~l.J 
~'1tJ r1'11l.J L~'1"lJ!l\l~l.J~ t:.J~ tJl'f)n1:i'~ ru L~tl r1'11l.J~'\..!"lJ'f)~ Ld'f)n~ LL~~Y)11,xLd'f)n'l~ LLN ~h'Wn1:i'~~"lJ1 ~Vl1!l~ r1'11l.J LL'W'\..! 

'lJ QI q q 

http:laJtil.JL


63 

J' ..i..J 1i/ I .c!/ a a ~.... I -:J J' J' i/ ~ ."1 0 1i/ J' i/.... i/ IV

L'W'f) m.JVhl'dtl VfnlnL"llLtl'f)nLL"lJ'lLj''d"lJ'Wl.J~~[;l'f)nlj'~ruL~tl~'dll.J"ll'W"lJ'f)'lL'W'f)n'l·D'lLu'W~~Vl1 VfL'W'f)n'll.JLLN[;ll'Wnlj'[;l~cu Q.I 'I II 

.x a ~ a Q I Ji' ",..cY 0 i.I ~ iI Q i.I IV I IV J i.I .J
"lJl~~'l"lJ'W ~'dll.J L:i''d"lJ'f)'lnlnL"1l Ltl'f)nLL"lJ~l.J~~~'f) L'W'f)n~ ~'f)Vll1Vf L'W'f)n~l.J LLN [;ll'WLLN [;l ~"lJl ~ [;ll~n'W L~tlVl n'lYI LL"1l 

'IJ " , 
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3Jlff1~Jl'W~6jJgfn'Jj-ru::r]-JLL,jLL~-J 

~1,rn'I1'W:Wl~~jllJ~~~I'V1n~nJ (n~:;'Vl~(N~~~I'V1n~~:w 2529) 1~nl'V1lJ~:Wl~~jllJ"lJ'fl'l~'HL-rlLL-ll'l1~~'l'd 
.... .., ~I ...II 

1i.'l.1n"ir;u'VIb1J'Un~'mJ
II 

- '~'l.l'Vl1tl~ij~fj~vr'l'VI:W(;) (Total viable count) ~'fl-.lhhnlJ 1 x 10 7 lfll~i1j;)'fl!?l,)'flth'l 1 n¥:w LL~:;~:;~ 
'~lJ'Vl1tlLnlJ 1 x 10 6 LflL~i1j;)'fl!?l,)'flth'l 1 n¥:w Hlb.hn'W 3 !?l,)'flth~b'W 5 !?l,)'flth~ 

- L'fl~Lfl'fl1L~tJ lfl1~ (Escherichia coli) rh MPN ~'fl~13JLn'W 4 x 10 2~'fl!?l,)'flth'l 1 n¥a.m~:;~:;~~1 

MPN Ln'W 4 ~'fl!?l,)'flth'l 1 n¥:wHl1.3JLnlJ 3 !?l,)'flth~b'W 5 !?l,)'flth'l 

- ~~IYJ1~~'flnr1~ 'fl'fl~tJ~ (Staphylococcus aureus) ~'fl~1aJLn'W 5 x 10 3 lfll~tllJi'fl!?l,)'flt!1'11 n¥:w 

LL~:;~:;~~I'W')'W1aJ Ln'W 1 x 10 3 lflL~ilr;i'fl !?l')'fl t!1 'I 1 n¥3-J 1~aJ Ln'W 3 1?l,)'flt!I'lb'W 5 !?l,)'flt!I'1 

- eln~t3-JL'W~~1 (Salmonella spp.) ~'fl~1aJViUl'Wr;i,)'flt!I~ 25 n¥3-J 
.... .., ~I IIII ... 

2 i.'l.m"ir;u'VIb1J'Un~?4nbb~~n~n~?4n
II II II II 

- '~lJ'Vl1tJ~ij~fj~vr'l'VI3-J~ (Total viable count) ~'fl~hhn'W 1 x 10 6 tflt~i1~'flI?l,)'flt!I~ 1 n¥~ LL~:;~:;~ 
'~'W'Vl1tJLn'W 1 x 10 5 Lflt~i1r;i'flI?l,)'flt!I~ 1 n¥3-J 1~1~hn'W 2 r;i,)'flt!I'lblJ 5 1?l,)'flt!I'l 

- L'fl~Lfl'fl1L~tJ lfl1~ (Escherichia coli) ~1 MPN ~'fl'lhJLn'W 1 x 10 2~rewi,)'flt!I'1 1 n¥~LL~:;~:;ijfOh 

MPN Ln'W 4 ~'flI?l,)'flt!I'l 1 n¥3-J1~aJLn'W 2 r;i,)'flt!I'1b'W 5 1?l,)'flt!I'l 

- ~[JnYJt~~'flnr1~ 'fl'flL1tJ~ (Staphylococcus aureus) ~'fl'l1aJLn'W 5 x 10 3 tflt~il~'flr;i,)'flt!I'l 1 n¥3-J 

LL~:;~:;ij~I'W')'W13JLn'W 5 x 10 2 lflt~i1j;)'flr;i,)'flt!1'l1 n¥3-J 1~3JLn'W 2 r;i,)'flt!I'1b'W 5 r;i,)'flt!I'l 

- eln~t3-JL'W~~1 (Salmonella) ~'fl'l13JViUb'WI?l,)'flt!I~ 25 n¥3-J 

tJ~6jJfl\Jn '7 ~1~LL11L~\JlPifl~~'W'VI~tf6J1iJPl ffI'1-J7 

~lnnl~~,)U~,)3-J"lJ'fl'l Robinson b'WU fl.P!. 1985 L"lJl1~n~I')n'lc.J~"lJ'fl'lnl1LL-rlLL-ll'l 

~~c.J~j;)'flnl~~lmL~:;Ul~L~U"lJ'fl'l'~'W'Vl1tJj;)I'l1~'ld~'fl nl~vilb~Len~6L~'Wn'l 0 'f)'lp!ILen~L~tJ~, nl~.yhl~L~'W~:; 
~ILU'Wj;)'fl1tJ~'WLn ~ (:.J~nJI LL-ll'lvY'lJ11tJlJ'fln LL~:;J11tJb'WLen~ft. f),)I3-J L-if3-J-if'W"lJ'fl'l r;i') tl n~:;~1 tJ~'flt!vr'lJ11tJlJ'f)n LL~:;J11tJ

'II 'II 

blJLen~ft, nlnnu Len~~1n'W~J11~ LL-rl LL-ll'l LL~:;nl~~:;~ltJ"lJ'f)'l~~'W'Vl1tJLL~:;~U~ L~~'Vl nl1LL-rl LL-n'll1n~:;~~~I'W,)lJLen~ft
q 

~~~fj[Jl"lJ'fl'l~~'W'Vl1tJ1'W'fll'V111LL~:;~lnnl~~~I'W,)'W"lJ'fl'l~~'W'Vl1tJ~~~'ld'fll~Lti'fl'l3-Jl~ln(:.J~"lJ'fl'l~fil~ (Lethal
q q 

effect) 'VI1'fl~'J~fil~ (Sub lethal effect) n1~ 

1 eJ~"lI'el~~fi1~ Len~ft'VI~lmen~ft'f)l~tlne;J.jI~ltJ1~~tJnlnL-rlLL-ll'l LLj;)13J~I:Wl~tle;J.jlL~'flllJ'f)IVfl~1~vr'l
'II 

Vf3-J ~ nlnL'1l LL-n'lVf1'flnlnnUb'W~J11Vi LL-rl LL-ll'ldLtJlJfjfi'VI~'l~Um.J1ifnlJ'flt!I'ln~I'l"lJ,)I'lb'Wnl~¥m11 L~'fl'~'W'Vl1tl~ L~tJ'l 
1t)' ~'ll1n~:;l~'Wt~n~'WLVf~,) (:.J~"lJ'fl'l~fil~t!'WLtJ'Wc.J~~lnnl~~Lu~~'WVf1'flL'fllJ1enlf~~ILu'Wb'WLen~ftLu~tJlJLLU~'lhJ 
~~'flI~ LtllJc.J~3-JI~1nnl ~~ fl,)l3-J L-if3-J-if'W"lJ'fl~ r;i') tJ n~:;~1 tJ L~3-J~'W~1n L~3-Jri'fl'W LL'1l LL-n'lVf1'fl~J11Vi'Vll'l nltJJ11~ Ln ~ fl,)l3-J 
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L~tI'VntJ Lti'fl\l~1m.J~n~1LL~\l n1~1lX~'J1l-JL~h.ln'JL'1l~~'fltl1\l~'JV1L~'J~1n~ruvr1J~~LvnJ1:;~l-J~'W~\l 0 
0 
C n'fl1~vi11~ 

Len~~11I1tJ1~ tV1tJL1lYn:;'fltl1\l~\l'W'JnLVl'flflurhtJ~LL~:;i'jtenYhtJ~ L1-tJn~1n1~~'fl~~'Jt.J~'J1l-JLU'W(Cold shock) LL~:; 

~\l~ ~'J1l-J L~tJ'J-if'fl\lnu1"lJar'W~ L~'fl~l-J L'1l~~ ~\lvi11lXL'1l~~Lfl V1n1~*'Jvf~'fl1tJvi11lXn1~Url'flt.J~1~UU~\ln1~vi1\l1'W"lJ'fl\l 
L'fl'W1en~"h\l1 (Robinson, 1985) 

2 ~~G}1'el.:li'l.J~fi1~ n1~LL~V1\l~1'W'J'W"lJ'fl\l~~'WVl1-t.J1'W'fl1V11nL"1lLL~\l,r'W'WU~1~1'W'J'W"lJ'fl\l~~'WVl1U~~V1
• q 

~\lJ'W'fl1~~:;hJ1"1l~~'WVl1-U~11I1tJ LL~'JvY\lVll-J V1 LL~~:;~U1\l Len~~Ln V1 ~'J1l-J L~tJVl1tJU1\l ~'J'W~'Whj~1l-J1~rl~~:;L~1ru1~ 
q ~ 

L~'W1~LYhJ'W LLlJltl1~\l~:;t.J:;L'J~11lX'W1'W'W'fl~l-J~'J~ 1lXi'jn1~erl'fll-JLLenl-J~'J'W~L~tJvr1tJ Vl1'fliJn1n~l-J~1~'fl1V11~U1\l 
'fltl1\l1~Len~~n'fl1~~:;L~1t1J~'fl1u1~ (Robinson, 1985) 

.... 
'Jfjn'1 J"YJ Pl ~ 'f) \J 

tjt91t:l~1J. 
LnULL~~:;~¥\l y'hn1~fm~1!?l'J'fltl1\l1'W~\l'W~1~~nLL~:;Lnu1'WJ1LL~\l ~'Wn~:;~\ll-J1n,nX'fl\lu!ju~n1~L~'fln1~11I~'J~ 
f)L~~1:;~ 

nlJ't91J''J''iiJLflJ'I::U 

!?l'J'fltl1\ln\l~V1~t11l-J1n\llX'fl\lunu~n1~rlm11l-J1Ll1I1-tJl-Jn1~f)L~~1:;~Vl1~1'W'J'W~~'WVl1-U LV1tJi\ln\l 25 nfl-J 
q dJ 'IJ •• 

1~~\l1'W~1~~:;~1tJ saline water ml-J1111~ 225 l-J~ ~1nJ'Wt11n\l1'W~1~~:;~1tJL-if1L~1'fl\l stomacher L~'flvi1n1~. 
homogenize LL~:;1ojf homogenate ~1~L~'Eln1~11I~'J~Vl1ml-J1ru'~'WVl1U"lJ'fl\l~\l!?l'J'f)th\lLV1t.Jvi1n1~11I~'J~f)L~~1:;~ 

total plate count 

phychotrophic bacteria 

coliform 

Escherichia coli 

CJmL~::iJ"ilJ'runlJ''Y1Pl~'f)\J 

r.nnn1~11I~'J~f)L~n:;~ml-J1ru'~'WVl1tJ1'W~\l~~!?l'J'f)tl1\l~U~1iJml-J1CW'~'WVl1UlJl1\l1 hj~'l~ iJn1nLu~ 
&r'W1'Werl'J\ln~1\l ~\l1~vi1n1nmtJULYltJun1~Ll1I1-tJl-J!?l'J'fltl1\ln\l~V1LV1mmtJULYltJU~:;VI~1\ln1~v'i1 homogenate ~'JtJ. 
'flunnu stomacher LL~:;n1~ rinse ~'JtJ J1 saline water 1~~~11I1l-J11I1~1\l~ 14 

q 
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~ n11(;l1,)fOl,)Lrt11:::~ 

homogenized ~')tI stomacher rinse ~')tI saline water 

Total plate count (cfu/g) 370,000 14,000,000 

Phychotrophic bacteria 360,000 1,300,000 

MPN Coliform (per g) 240 240 

MPN Escherichia (per g) 240 240 

~1~'W~d-J1nn~1n11Yi1 homogenate ~'Wil11~1'W1~~1~fOl~'WYl1u~,)'W~~\I~~lf)tJnun~1d-lL~lf)n\l~\ILiJ'W~')'W~hl
.1.9 q 'U q 

~:::fntl ~\I1'WL,)~1uDu'1in11(;l1,)fOlfjLrt11:::'t.f~'WfOl:::11f)1~~')'W~hJ~:::~1t1'WIf)'WIf)~~n'W"lJ1f)\I~\1 stomacher 

~,)'WfOl~'WYl1u~ LU'W~1 L~ (;l"lJIf)\1 n11L~UU')tI"lJIf)'l ~u1ln rt~'W~md-l1rufOl~'WYl1u~ (;l:i',)fOll!u1~fOl1nvY\I~If)\IfjfhYl1n'W 
q q 'U q 

~\Iq1'W,)'W"lJIf)\I'~'WYl1uvY'l~d-l ~ LL~:::'~'WYl1U~'1llf)u~ru~JJij LL"II L~'W~'W ~ f),)1d-l~1 rrC1.J L~If)\IfOl1nvY\I~If)\1 LU'W 

v1'1lilulf)nn'l1f)1~n1nnU"lJIf)\I~\I~~ Lti'El\lfOl1nrh~md-l1ru'~'WYl1ulf)~d-l1n 1f)1fOlLU'WLf)ilf)\ItJ'l~1~~1fOl:::~1d-l1:i'nLnU~'l 
~Vl1'W1f) n..mllijn1 :i'LL"II L~'W1~~'Wn~1 ~')'El tJ1'l~ ~md-l1 rufOl~'WYl1U"lJIf)\1 n1~(;l ~,)fOlfj Lf) ~1 :::'t.fvY'l ~'El\ltJ'f) tI 

q 'U q 

..."'" 'JtmlJ'YI(?}~'f]-J 

i(;1{)~1J• 
n\ln~1~1 Penaeus monodon Fabricius fOl1n(;l~1Vl~1d-ltJ1'W "lJ'W1~ 

q q 
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60 ~'Jlflt~n~~ ~ ~1'Wn1~~1~vi1~'J1~~:;'f)1 VI~f'JtJ~1 Lihm~:;.yhn1~~VI LLtJi~~~tVltJn1~L~VI'tX'J LL~:;thm LU~'f)n ~1~ 
~'JtJ~1L~'W'J1~1J'W[?1:;LLnN1'~~:;L~VI~1~'f)tl..lv![l~ 10 

0 
C 

• 'II 

.......tc. tr 
r;) fjr;) Lfl J'1 ::UYl1\Jn'? tiJl TW 

'VI1~(;I"i1 ~;'J1.'U~~'li ~L;j~n~n~1~1
'I 'I 

r)VlJ:;tJ:;Vn~r.nn~'J".n:r1"ll'f)~n~ iOl'Wti~iOlVl~~n~1~"ll'f)~n~ V!,.,hmU'WL8Jl'W~iLlJ[?1J 'tl1lJ1V!1J.. . 
~'JtJJ:;tJ:;L'J~11'W-rl'J~n1JLnVlC.J~n~1LL~'l( Ice crystal formation) V!il'Jmu'Wi'JtlJ~ ~~~lJn1J~1'W"h~~ 

= J:;tJ:;vn~iOl1n~'Jti~'VI~'Wun~1~"ll'f)~~~fl~1~1 ( em. ) 

J:;tJ~L'J~11'W-rl'J~ ice crystal formation ( hr. ) 

cv a II) I a 
Vl1'el(;l"i1L"i'J l.'Un1"iL~Gjf~~eu~ Salmonella suspension 

V!\'!'JtJ LU'WL8Jl'W~ Ll-I [?1J 'tl1lJ1V!1J~'JtJJ:;tJ:;L'J~11'W-rl'J~n1~LnVlC.J~nJ1 LL-li'l 

(Ice crystal formation) V!il'Jmu'Wi'JtlJ~ ~'l~~n1~~1'Wfl1'ld 

~ 4 ~ Q,.I' I 

= ~:;?J:;Vl1'liOl1nC.J'JiOl'WC1'l'VI~'WtJn~1~"ll'f)~"ll'JVl1JJJ'[?1'J'f)tJ1~ (cm.) 

J:;tJ:;L'J~11'W-rl')~ ice crystal formation ( hr. ) 

n1"iL(;I~!I3.J~1'el!h~ Salmonella suspension 

LYn:;L~tJ~ S. derbyl'W Tryptic soy broth ~ 42 ° C 'W1'W 24 i'Jt~~ v!~~iOl1mr'W'tl1L~'f)lJ1~'WLn1J L8Jl~~~ 3,000 x 

9 LU'WL'J~1 10 'W1Vl ~1~'f)1V!1JL~tJ~L~'f)~~VI~1~')tJ~1n~'W~~1'W n1J~1L~'f) LL~'J iOl1nt!'W~'WLfi1JL8Jl~m)n~f~ 'tl1L8Jl~~~1~ 
6~1L[?11tJlJl~~ ~'J1lJl-iflJ-if'WLvhnu 10 cell/mi ~')tJ Peptone water 0.1 % ~~1'Wn1~~1l~'f)ll~'J'tl1 Salmonella suspension 

uJJ,1'W"ll'JVI~~1~~nl~VlNnJ:;U'f)n~~~1t1V1 L~'W~1'W~'Wun~1~Lvhnu 1 8JllJ. ~~'LJJ:;l-nru 68JllJ. ~~~1'Wn1J~1L~'f)U~') tVltJ 

l~lJL~'f) 1 0 ~~~~[?1J iOl1n~'W'tl1lJ1V!1mlJ1ruL~'f)~~~'W 
n1"i~(;I~!I3.J~'J'el~1~ Salmonella 1.'Un~n~1~1 

'I II 

L~1:;L~tJ'l S. derby 1'W Tryptic soy broth ~ 42°C 'W1'W 24 i'JtlJ~ V!~'liOl1nJ'W 'tl1l~'f)lJ1~'WLfiu Lan~~~ 
3,000 x 9 lU'WL,)~1 10 'W1Vl ~1~'f)1V!1Jl~tJ'll~'f)~~VllJ1~'JtI ~1n~'W~c,h'Wn1J~1L~'f)LL~'J 

6iOl1mr'W~'WLfiuLan~m)n~f'l 'tl1L8Jl~~~1~lJ1L[?11tJlJl~~~'J1lJL-iflJ-if'WLvh nu 10 cell I ml ~')tJ Peptone water 0.1 % 

~~1'Wn1J~1L~'f) 'tl1n'ln~1~1 "ll'W1V1 60 ~'Jlflt~n~lJ lJ1~1~~')tI~1lU'WU~:;lJ1ru 10 ° C.. 
iOl1nJ'Wvi1 n1~~VI LLtJi~ n~tVlm~VI~'J LL~:;tl'f) mtl~'f)n ~1~~'JtJJ1 L~'W 'J1~~nU'W[?1:;LLnN1~~:;L~ VlJ1~ 'f)ruv![l~ ~1 

• • 'II 

V!ft~iOl1nJtJ'tl1~~lJ1L~~ S. derby ~L!?l1tJlJl'W Peptone water 0.1 % ~ 
c.htJn1J~1L~'f)LL~'JLL~:;vi11~~~'J1lJL-iflJ-iftJLvhnu 106cell/mlltJn1JVlVl~'f)~iOl:;1-if~~ ~1'W'J'W 25 n~~ tJi'f) S. derby 
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L;r~;r'W 10
6 

cell / ml ~1'W,)'W 1 ml ~1mr'Wll1~llJ:i'j~LLlJlJ ~'1d'1dlnl~1'W~\lHDPE ~t:-J~~1'W~~'W ~1nt1'Wll1~IV11 
m~lrul~~~\lt?1'W 

o ~ ~.I -q
nl'ii'VlI~TIJ'J'U Salmonella spp. 'VI.:JVl3J~ t?lt?ILlu~'l\l~ln,)fi4JJ~'l (Velazquez,2000) 

- n:i'Ci1~dj'W~,)~th'l Salmonella suspension LL"IlLl~'l 

111~')~th'l Salmonella suspensionll-rlll~'l~I~~~ltJJlll~'l~~n Lt?ltJ~~~ltJ1'W water bath 

~ruVlflii 40 0 C ~'Wnj'~-vr'l~ruVlflii~~t?lf1'Wun~I'l4JJ~'l~')~th'llYhnlJ 5 0 C VI~'l~lnt1'W'v'h dilution ~,)tJ
q IlJ q 'l.I q qJ 

peptone water ll~')vil spread plate lJ'W~1V11j' Tryptic soy agar ~t:-J~~ 1 % 4JJ~'l yeast extract ll11u 

U~~ 37 
0
C dj'Wl,)~1 24 i,)L~'l "l!lJ~I'W,)'Wl~~~~'W ~m1ru~4JJ~'lLrlL~ib~'l Salmonella spp. lU'W~\lfllY'l 

~ 9 ~lnt1'Wll1LrlL~il1U[?lj',)~~'WtJ'W1'W~IV11j' SIM medium, TSI ll~~ LlA 

- nnil~lU'W~')~th'l Salmonella 1'Wfl'ln~I~lll-rlll~'l.. 

~ruVlflii 40 0 C ~'Wnj'~-vr\l~ruVlflii~~t?I@I'WtJn~I\l4JJ~'l(;]')~tJl'llYhnlJ 5 0 C VI~'l~lnt1'Wll1(;]')~tJl'l
• 'II • 'II • ',u 

Salmonella 1'W~'l~~1~1(25 g) ~ll~~ peptone water ~''W,)'W 225 ml ll~')1111u~u'W~')mrl~~\l 

" 
Stochmacher ~ln"l!'W~t?I(;]')~tJl'l~1 1 ml 111~lvil dilution ~,)tJ peptone water ll~,) spread plate lJ'W 

~1V11j' Tryptic soy agar ~t:-J~~ 1 % yeast extract, 0.08% Ammonium iron (III) citrate ll~~ 0.68% 

Sodium thiosulphate ll11uu~~ 37 
0 
C lU'Wl,)~1 24 i,)L~\l "l!lJ~I'W,)'Wl~~~~'W ~m1ru~4JJ~\lLrll~il4JJ~\l 

Salmonella spp. lU'W~'lfllY'l~ 1 0 ~lnt1'WlllLrlL~il1U[?lj'')~~'WtJ'W1'W~1V11j' SIM medium, TSI LL~~ LlA 

nl'ii'VlIr.iTIJ'J'U Salmonella spp. v1LL~.:JLL'ii'.:J (r;)t?lLLU~'l~ln1fi4JJ~'l Madeline Velazquez, 2000) 

- 1'Wnj't'il~Lu'W(;]')~tJl'l Salmonella suspensionlL-rlLL~\l 

111~')~tJl\l Salmonella suspensionLL-rlLl~'l~I~~~ltJJllL~'l~~n Lt?ltJ~~~ltJ1'W water bath 

~ruVlflii 40 0C ~'Wnj'~-vr\l~ruVlflii~~t?I@I'WtJn~I\l4JJ~\l(;]')~tJl'llYhn1J 50 C VI~\l~lnt1'Wvil dilution ~')tJ
• 'II • 'II • ',u 

peptone water LL~')vil spread plate lJ'W~1V11j' XLD ll11uu~~ 37 
0
C LU'WL,)~1 24 i,)L~'l "l!lJ~I'W,)'W 

l~~~~'W ~m1ru~4JJ~\lLrlL~il4JJ~\l Salmonella spp. LU'Wr;)'lfllY'l~ 12 ~lnt1'WlllLV)L~il1u[?lj',)~~'WtJ'W1'W 

~1V11j SIM medium, TSI LL~~ LlA 

- 1'Wnnil~Lu'W(;]')~tJl'l Salmonella 1'Wfl'ln~I~'LL-rlLl~'l 
• q 

" Stochmacher ~ln"l!'W~V)~')~tJl'l~1 1 mllll~lvil dilution ~')tJ peptone water LL~,) spread plate 'lJ'W 

'fl1V11j' XLD llI1u1j~~ 37 0C LU'WL,)~1 24 i')t~'l "l!lJ~I'W,)'WL~'fl~~'W ~m1ru~4JJ'fl'lLrll~il4JJ'fl'l Salmonella 

spp. LU'Wr;)'lfllY'l~ 12 ~lnt1'WllILv)L~il1U[?lj'')~~'WtJ'W1'W'fl1V11j' SIM medium, TSI LL~~ LlA 

nl'ii'VlIr.iTIJ'J'IJ Salmonella spp. v1'l11~L~'lI(r;)v)LLU~'l1fi4JJ'fl\l Hayashi S. ,1998) 
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~1\J,)\JL~'f)~1JI!PlL~1J~1~n~cnn1~"'l1 n~I\J,)\JL~'f)vY'I'" ~!Pl ~1J ~')t.J~I\J,)\JL~'f)~ LL~'1 LL~'1 
n1'i~1L'l.J'el~L:n'U ~'i'el ~ [;l1~8)J'el.:l Salmonella spp. ~';.:I ~1'U n'i~'U,;)'Un1'iLLan LL;i.:l (~!Pl LLtl~Nf)fi"lJ'f)'1 

Hayashi S. ,1998) 

= 

~1\J')\JL~'f)~'1"'l-J!Pl ri'f)\Je,h\Jn~::;1J,)\Jnl~ LL~ LL~'1 
n1'i~1L'l.J'el~L:n'U ~'U1 ~ L~'U8)J'el.:l Salmonella spp. ~';.:I ~1'U n'i~'U,;)'Un1'iLLan LL;i.:l (~!Pl LLtl~Nf)fi"lJ'f)'1 

Hayashi S. ,1998) 

= 

~m~f1tJWl1fJ..Jti(jJ~IL~'J7.unlnL,jLL"jj..JPifJnl~'lJli?lL4'lJLL~::~fJi?l(jJ1~6lJfJ..J S. derby 

ltl~ 1 LL~!Pl'l Freezing curve "lJ'El'lnlnL~LL~'1!?l')'f)tll'1 Salmonella 1\J~'1~~I~I~')t.Jn1nL~Lm'ElmL~'1LL'U'U 

air blast ~ -20 'f)'1~ILen~L~t.J~ 1\Jltl"'l::;LL~!Pl'l~rw"'JJn~'1!Pl~\Jun~I'1"lJ'El'l!?l')'f)tll'1 LL~::;~rw'VI.1Jn"lJ'f)'1~tln~nrl?iI'11 ~ 
1'ii1\JnlnL~ LL~'1 !?l,)'Eltll'11\J"lJrw::;~ ~l-J LL~ LL~'1!?l,)'Eltll'1"'l'WL~1"'l~\JnlnL~ LL~'1 
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e.J~"lI'fl'l'eYl?l~lL~'l1'Wnl:i'LL~LL~'l~tlnl~1Jl~L~ULL~:-;~tl~l?lltJ"lItl'l S. derby "lI'fl'l~'l'flth'l Salmonella 

suspension ~LL~LL-ii'l~'ltJ~l?l~lL~'l~1'l1 n'W~'lLL~~'l1'Wl?l1~1'l~ 15 

,d a cv I • Go' I 

rfl1Tl.:l'VI 15 % ~'fl~l?lltJ LL~:-; % 1Jl~L~1J "lItl'l S. derby "lI'fl'll?l'l'fltJl'lSalmonelia suspensIOn~~'le.Jl'Wn~:-;1J'l'W 

nl:i'LL~ LL~'l ~'ltJ'eYl?l~1 L~'l ~1'l 1 

Freezing rate of Salmonella suspension (cm/hr) % SUNival % Injury 

of sUNival 

0.62 4.01 a ± (9.57x 10- 3) 25.30 d ± 0.27 

1.05 3.05 b± (0.53x 103) 30.47 c ±0.37 

2.00 1.03 c ± (9.57x 10- 3) 50.77 b ± 0.77 

60 0.15 d± (9.57x 103) 81.09 a ±0.06 

a,b .... ~'lL~"lI~~~n1j'~ihnu~1'ln'W1'WLLtl'l~'lL~tJ'ln'W ~l'ln'WtltJl'l~tJtJ~lr1'Y ( p ~ 0.05) (n=4) 

~ln l?lln'l~U~l rl'll3-J~3-J~'Wfi~:-;~~l'l~l?l~1 rl'll3-J L~'l1'Wnl:i'LL~ L~'fln LL~'l LL~:-;¥tltJ~:-;"lItl'lnl~~'fl~ l?lltJ LU'W 
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~'fltJ~:;n1~~'fl~~1tJ = 2.5444 x tY~~1L~(Jn1nL-rlLU'flmL~'l (-0.7111) (R2 = 0.9647) 

LL~:;fO)'J1l-J~l-J~\,!jh:;~~1'ltY1?l~1 fO)'J1l-J L~'J1'Wn1nL"ll LU'fln LL~'l [?]'fl~'fltJ~:;"lJ'fl'l L~~~~U1~ L~u 

~'fltJ~:;"lJ'fl'lL~~~~U1~L~U = 34.949 x tYl?l~1L~'Jn1nL"llLU'flmL~'l (0.2375) (R2 = 0.8732) 

~1nn1nL"llLL~'l!?i'J'fl£h'lSalmonelia suspensionL~tJ mJ~tYl?ln L~'J1'Wn1nL"Il LL~'l~'lv'h1~~tJ LL"ll LL~'l ~'J'fltJ1'l 

~'JtJ~tJn~nr[?]1'l1 ~'l.n~'fl Still air ~ru~JJii -10 °C ("ll'fl'lLL"llLL~'l"lJ'fl'l~L~'W), Still air ~ruvl.1Jii - 20 
0 

C, Air blast 

~ru'\..uJii tJ~:;l-J1ru - 20 °C LL~:; Cryogenic ~ru~JJii - 70 °c 'WU~1iJtYI?lJ1L~,)"lJ'fl'ln1nL"llLL~'l!?i,)'fltJ1'l~'l.n~'fl 

0.62, 1.05, 2.00 LL~:; 60.00 cm/hr ~1l-J~1~U Freezing curve "lJ'fl'ln1~LL"llLL~'l!?i,)'fltJ1'l~'JtJ~un~nr[?]1'l1 'WU~1 

tYl?l~1L~'J[?]1'l 1 ~1ifl'Wn1~LL"ll LL-n'liJe.J~[?]'flLtJ'flfL~'Wl?1J'fl~~1mL~:;LtJ'flfL~'Wl?1U1~L~U"lJ'fl'l S. derby 'fltJ1'liJ,rtJ~1r1'1J 

Yl1'l~n~ (p~ 0.05) LVltJ~'fltYl?l~1L~'J1'Wn1nL"ll LL~'l~'l~'WLtJ'flfLsD'Wl?1~'flVlI?l1tJ"lJ'fl'l S. derby ~Vl~'l LL[?]LtJ'flfLsD'Wl?1 

a .J q I .c:. X .JIV

U1VlL~U"lJ'fl'lS. derby Yl~'fl~1?l1tJl-JfO)1L'Wl-J"lJ'W ~'lLL~Vl'l1'W1?l1n'lYl 18 

e.J~"lJ'fl'lt[~~1 L~'J1'Wn1nL"ll LL-ii'l[?]'fln1J1J1~L~1J LL~:;J''fl~1?l1tJ"lJ'fl'l S. derby "lJ'fl'l!?i,)'fltJ1'lSalmonelia 1'W~'l~~1~1~ LL"ll 

LL~'l~'JtJtYl?l~1L~'J~[?]1'l1 now ~'lLL~~'l1'W~1~1'l~ 16 

j;)1~.:1~ 16 % ~'flVlI?l1tJ LL~:; % 1J1~L~U "lJ'fl'l S. derby "lJ'fl'l!?i'J'fltJ1'l Salmonella ~tJ'Wn1J~'l~~1~1~~'lcJ1'W 

n~:;1J'J'Wn1J'LL"ll LL~'l~'JtJtYl?l~1 L~'J [?]1'l 1 

Freezing rate of Shrimp with Salmonella solution( 

cm/hr) 

% Survival % Injury 

0.45 4.49 a ± (5.91 X 10- 2 
) 30.43 d ± 0.31 

0.79 3.44 b ± (2.38 X 10- 2) 33.52 c ± 0.16 

1.50 1.46 c ± (5.23 X 10- 2 
) 55.37 b ± 0.29 

45 0.21 d ± (1.83 X 10- 2 
) 78.34 a ± 0.24 

~'l.n~'fl Still air 'flru~nii _10 
0 

C ("ll'fl'lLL"llLL-ii'l"lJ'fl'l~fL~'W), Still air 'flru~nii - 20 
0 

C, Air blast 'flru~.nii tJ~:;l-J1ru
q 0'11 'IJ q 0'11 q 'IJ1 

- 20 °C LL~:; Cryogenic ~ru~1Jii - 70 °C 'W1J~1iJtY~J1L~'J"lJ'fl'ln1nL"llLL-ii'l!?i'J'fltJ1'l~'l.n~'fl 0.45, 0.79, 1.50 LL~:; 
45.00 cm/hr ~1l-J~1~1J Freezing curve "lJ'fl'ln1nL"llLL~'l!?i'J'fltJ1'l~,)~.I~tJnJ'nr[?]1'l1 LL~:;'W1J~1fO)'J1l-J~l-J~'WfiJ':;\.d1'l 

tY~~1fO)'J1l-J L~'J1'Wn1nL"ll LU'fln LL~'l LL~:;~mJ~:;"lJ'fl'ln1n'flVl~1tJ LU'W 

~'fltJ~:;n1J'J''fl~~1tJ = 2.4998 X 'EY~J'1L~'Jn1nL"llLU'flmL~'l (-0.66339) (R2 = 0.9819) 

LL~:;fO)'J1l-J~l-J~'Wfi~:;~~1'ltY1?lJ'1 fO)'J1l-J L~'J1'Wn1nL"ll LU'flfl LL~'l ~'fl~'fltJ~:;"lJ'fl'l L~~~~1J1 ~ L~u 
l/ .....1... ..........J odI a (0 1926) 2 

~'fltJ~:;"lJ'fl'lL~~~Yl1J1~L~1J = 39.244 X 'fll?lnLJ''Jn1nL-llLtJ'flmL"lJ'l' (R =0.8384) 
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~1nn1nl"lllL~'H;ir;)'f)th'l~r;)tJt[~~1l~r;)l?h'l1 'Wurht[~~1l~r;)1?l1'l1 ~1-ifl.\.m1nl"llll-n'l~~~I?l'f)lU'f)fLsntJ~~'f)!?l 

~1ml~~LU'f)fLsntJ~U1!?lL~U"lJ'f)'l S. derby !lti1'l~t!tJ~1~'1J'Vl1'l~ti&i (p~ 0.05) t!?lm~'f)i1~~1L~r;)1tJn1~LL"ll LL~'l~'l 

~tJ'WU~1LU'f)fLsntJ!?l~!l!?l1'l1tJ"lJ!l'l S. derby ~!?l~'lLLl?llU'f)fLsntJ!?lU1!?lL~1J''ll!l'l S. derby ~~!l!?l1'l1tJ~fl1L~lJ~tJ ~'ln1~ 
~~L~'f)~U1!?lL~'J'f)~lJ1mrtJ~~Yh1tX~n1~~~r;)~fj lr1'j'1~tf~!?l'W~1!?l1~lJ1n~tJ ~'l LL~!?l'l1tJ~1~1'l~ 16 ~'l1'IX~~L"lltJL~tJr;) 
nun1~Ll"llLL~'l Salmonella suspension LL~~1,x~~n1~'Vl!?l~'f)'l~'f)!?lr1~'f)'lnUn1~'Vl!?l~!l'l"lJ'f)'l Calcott (1978) 1~ 

!lfiU1tJ ~'ln1'j'LL"ll LL~'l~1:i'~~~1tJ"lJ'f)'lLsn~~~~tJ'Vl1-~ 1t)~11tJ"lJru~~ LL"ll LL~'l Len~~"lJ'f)'l L~'f)~~tJ'Vl1-~~~~~n~ru~LVI~'f)tJ
q q 

~r;)Qn~~~1tJ LL~~QnYh1'IXn~1tJ LlJ tJ'f) 'I ~u'j'~n'f)U ll~~Qnvl11'IXl-if~-iftJ1tJ~r;)tJ~laJ Ll~'l ~r;)(unfrozen portion)"lJ'f)'l~1:i' 

~~~1tJ~'lr1~")tJnudJtJ~~nJ1Ll~'l ~'lt!tJlen~~"lJ'f)'l~~tJ'Vl1-~~'llmtJuL~~!ltJQn,x'f)~~'f)lJ~r;)tJ super cooling 

solution ~'l'W~'f)~~~n~1mtltJ~~nJ1LL~'l1~~~!l!?lLr;)~1 rh~n1'j'r11tJ'W~'l'l1tJ'f)!lnSUper cooling solution ~!l~:i'!lU 
1 Len~~"lJ'f)'l L~!l~~tJ'Vl1-~~~n~1tJ LiJtJ~~nJ1 LL~'l~'f)~'j'!lU 1 L8Jl~~~~tJ'Vl1-~ ~'l~~~vl11'IX~~tJ'Vl1-tJ1~~tl ~~n~~'VlU"lJ'f)'l 
~r;)Qn~~~1tJ~L-if~-iftJ~'ln~'f)~~nJ1LL~'l~'f)~'j''f)U1Lsn~~"lJ'f)'l~~tJ'Vl1-~~tJL'f)'l Lri'f)~~~nJ1LL~'l'f)~:i'!lU 1 ~~vl11,xJ1~ 
!l~1tJLen~~Qn~'l'f)'f)n~1n Len~~ ~'l~~vl11'IXLen~~~~tJ'Vl1-~~n1n~tJJ1 L~~~tJ~n tJ'f) n~1nn1~L~tJJ1 Lti'f)'l~1nn1~Ln!?l 
Intracellular ice formation ~'lt!tJLri'f)LL"llLL~'l~r;)tJ/f)l?1~1 L~r;)~~'l ~'l~ Fennema (1973) 1~'f)fiu1tJ1t)~1 n1nL"llLL~'l 
LLUU L~r;)~~vl11'IXLfi!?l ~~n~~"lJtJ1!?l L~nn~~~1t.J!lti,*r;)1u n1'j' ll"ll LL~'l LLUU L~r;)~'l~ ~mvl11'IXdi !?ln1~U1!?l L~U"lJ!l'lLen~~"lJ'f)'l

'IJ 

-

~~~I?l'f)n1~1?11mL~~n1~U1!?lL~U"lJ!l'lLen~~~~tJ'Vl1-t.J~'lU~~n'f)'J~r;)t.J ~ruVlJJ~~~1 , n1~Ln!?l extracellular ice 

formation, n1:i'Ln!?l intracellular ice formation , r1r;)1~l-if~-iftJ"lJ!l'lextracellular solutes ll~~r1r;)1~L-if~-iftJ"lJ'f)'l 

intracellular soluteS~'l~1nn1'j'~n~1'WU~1'f)ruVlJl~~~1ll~~ n1'j'Ln!?l extracellular ice formation 1aJl~ltltJ~1lV1~ 
q 'IJ q 

~~1~ru~vl11,xLen~~U1!?lL~U Lti!l'l~1n l~'f)~~tJ'Vl1-~~r;)tJ1VlrutJ'l n;fjl?1!ltiVl~'lln !?ln1~~ ru L~tJJ1 tJ'f)n~1nt!tJr1r;)1~
Q.I q Q,I cu 'lJ IV 

L-if~-iftJ"lJ'f)'l intracellular solutes nlaJ1"llu~~t.JVI~n~vl11,xlen~~~~tJ'Vl1-~Ln!?ln1'j'u1!?lL~U ~r;)tJn1'j'Ln!?l intracellular 
q 

ice formation ~~LUtJ~1LVI~~1~'1J~vl11,x~~tJ'Vl1-~Ln!?ln1'j'U1!?lL~ULti!l'l~1nr1r;)1~ LLl?1nI?l1'l"lJ'f)'l osmotic pressure 

~~VI~1'1 super cool cytoplasm LL~~ freezing external medium ~'lvl11'IXl8Jl~~~~tJ'Vl1-~~LLtJr;)tU~~~~ 
~'1JL~tJJ1'f)'f)ntJ'f)n Len~~1,xLLfi~'l LLr;) !?l~'f)~ t[~nn1~~'1J l~tJJ1~~~tJntl r1r;)1a.J LLl'ln 1?l1'l~~VI~1'l r1r;)1a.J ~tJl!l"lJ!l'l 
cytoplasm LL~~ mediu m tJ'f)n~1nt!tJtJ'l~tJ!l~nU"lJtJ1 !?l"lJ'f)'ll8Jl~~~~tJ'Vl1-~ ~'lLen~~~"lJtJ1!?ll~n~~Ln!?ln1~~'1JL~tJJ1 
1~L~r;)n~1 Len~~~~"lJtJ1 !?l1V1 ru l~'f) In !?ln1'j'~ru L~tJJ1Jl1tJ1'Wlsn~~ ~~vl11'IXr1r;)1~ l-if~-iftJ"lJ'f)'l~1'j'Jl1t.J1tJLen~~

OJ 'IJ ... 

LL~~n1'j'vl1'l1'W"lJ'f)'lL!l'Wlen,rLn!?ln1nu~tJ'WLLU~'l'W'f)n~1nt!'WYh1maJ~1~1~C1 'Vl'WI?l!l Selective media 

~'ldj'W~n~ru~"lJ'f)'lLen~~~U1!?ll~U n1nn!?l intracellular ice formation ~~~tJ'f)~nut[~~1l~r;)~1-ifl.tJn1nl"llll~'l~'l~ 

Fennema et aI., (1973) 1~'f)fiu1tJti'lr1r;)1~~~itJfi"lJ!l'lt[~nl~r;)1'Wn1~LL"llll~'lnU~1lLVI'W'l~Ln"l~~mL~~"lJtJ1!?l"lJ'f)'l 
~~n~1n1nL"ll LL~'l Lluuoih vl11,xln!?ln1'j'L~'f)n lL~'lJl1tJ'W!ln L8Jl~~ ~'l~t.J~vl11m~~~n"lJtJ1V11V1nJ ~1 LLVI'W'l"lJ'f)'lJ1 
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LtI~u'W1t1~'l~(;) ~'".l'Wnlj'LL"ll LL~'l LL1JU L~'".lvlI11XLn(;) l:J~n'f)tll'l~~1 L~:I-J'fl ~'l~ I:Jrlvll11XLn(;) l:J~n"lJ'W1 (;) L~n~I'W'".l'W:l-Jln ~'l 
ri~'f)~nlnn(;) intracellular ice formation :l-Jln Lti'f)'l:I-JlfGjln~n1nfl~'f)'WtJ1U"lJ'f)'lJIi('f)U Robinson(1985) 1~ 

'f)fiUluti'ln1nn(;)l:J~nJILL~'lLLrl::;n1j'U1(;)L~U"lJ'fl'lLenrl~fGj~'W'Vf~u1t)V)'ler;l1 L~'f)~n1nn(;)l:J~nfGjlnn1j'nj'::;U'".l'Wn1nL'1l
q 

LL~'lI:J~nfGj::;~nlj'~'lJ1L'~h~[?]'".lI:J~n ~'lLU'Wn1nLunJ1'f)'f)nfGj1n~1j'~'W~~'Wj''".l:I-J[?]')n'W'f)tll:J~nJILL~'1~1:I-J1j'Cl~fGj::;
~ ~ 

vl1rl1ULflN~~1'l Lenrl~ vlI11Xmr'l L enrl~run"lJ1 (;) LLrl::;~'lJ1 ~1'WI:JU'l Lenrl~'fl'f)n:I-J1 ~1V1¥U I:Jrl"lJ'f)'lnlnL"ll LL~'l"lJ'f)'l Lenrl~fGj~
q 

'W'Vi~~'1!U(;)t?l1'l1 Calcott (1978) 1~~mj-l~ur;l1'fY~j'1L~'".l1'WnlnL"llLL~'l~l:Jrlt?l'f)n1j'VjltJLLrl::;nlj'UI(;)L~U"lJfl'lL~'f)'~ 
0'W'Vij-~~'l'fY[;Jj'1L~'".l1'Wnlj'LL"llLL~'l~'lLLt?l 3 C t?l'f)'W1~~'W1t1 ~l:Jrlvl111XLnVl intracellular ice "lJ'fl'lLenrl~fGj~'W'Vi~u1~:l-J1n

q 

'W'flnfGj1nt!'W Ingram LLrl::; Mackey (1976) 1~~mj-l~ur;l1 LLUfl~L~mLnj':l-JrlU[?]'".l'f)tl1'lL"ll'W Escherichia, Salmonella 

,Serratia , Pseudomonas, Acinetobactobacter , Moraxxella LLrl::; Vibrio fGj::;dj'WL~'f)~~fl'".l1:I-J1'".l~'lt?l'f)n1nL"ll 
LL~'lLLrl::;n1nriul'W~JlI'".l::;LL"llLL~'l1'Wu 1966 Mazur 1~LmUUl:Jrl"lJ'f)'lnj'::;U'".l'Wn1nL"llLL~'lt?l'flLLUfl~L~mLnj':l-JU'".lnLLrl::; 

LLnj':l-JrlU~ur;l1LLufl~~mLnj':l-JrlU~fl'".l1:I-J1'".lt?l'f)n1nL"llLL~'l:I-J1nnr;l1LLUflYlL~mLnj':l-JU'".ln Jame LLrl::; Bailey (1982) 1~ 

~n'l!t1~ur;l1n1j'Vj1U LLrl::;n1j'UI (;) L~U"lJ'f)'l Lenrl~fGj~'W'Vl~~~t1'WLn'f)'W:l-JlnU'fl1V11j'~ fl'".lI:I-J~:I-J'w'Wfinu'fYVjn L~'".l~liii.'Wn1j'
q 

'fYVjj'1 L~'".l"lJ'fl'ln1nL"ll LU'f)n LL~'l~l:Jrlt?l'flL~'f)"1!1rlL:I-J L'Wrl'i'h LVlU~'fYVjj'1 L~'".l"lJ'f)'ln1j'LL"llLU'f)n LL~'l~ L~'".l~'WfGj::;v'hl1X 

'fYVjj'Ij''f) (;)VjIU"lJ'fl\l L~'f)~ ~1'Wn1j'LL"ll LU'f)n LL~'li('f)Url'l LLt?l'fYVjnn1j'tl1 (;) L 9U"lJ'f)'l L ~'flfGj::;L~:I-J~'W n1j'U1 Vl L~U"lJ'f)'l L~'f)d 

fGj::;viI11Xn1j'~1'W'Vl1'W~Ij'UU~\ln1nfGj~'C'U"lJ'fl'lfGj~'W'Vl~u1'W'f)1V11j'~1-if~1V1¥UVj:i''".lfGj1Lfl:i'l::;oJ~U'f)Url'l vl11'IXn1:i'Vj:i''".lfGj
., q 

~ " ~ ~..l ~" ~ ..l a a'" ..l Qo ~!:4 II I I~(;)l:JrlLtI'W false negative ·n'lL'1!'f)'Vl'f)~1'W'f)IV11j''W'WLL:I-J'".l1fGj::;LtI'WL'1!'f)'VlUI~ILfGjULLVjn~L!1n1~'VlfGj::;LfGjj'C"lJ L(;) L'W:i'I'ln1U 

"1J'f)'l~U1tnfl ~'lfGj::;vl11~LnVlf.l1V11ntl'W~'l!t1~ 

http:LLnj':l-JrlU~ur;l1LLufl~~mLnj':l-JrlU~fl'".l1:I-J1'".lt?l'f)n1nL"llLL~'l:I-J1nnr;l1LLUflYlL~mLnj':l-JU'".ln
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0' ~ .t d d~ ~ d ~ ~ ef ~ 
\'llnnl'H1'1'J 'Hl'Vi 'U 11~~H1'1'H n'J 'J'lJ n-!l'W t.HtJ'W ~\PI ffl'H n'J 'J'lJ'Yl'lJ ~'Hn {J16ij ~-:J'lJ In 1'W ~ 1'W nl'J L'Vi l~L'i:l fJ-:J 'lJ~\PIffl'H 

q q q qJ q 

>I >I >I >I 

nn'lJ~l'H l'Jfl-!l ~\PIffl'H n'J'J'lJnl'J L~fJ-:J '1 'J LL~-:J nl'J9l~6ijlfJffl'JLf1ljl 'W nl'J1Ji''Uff.fll'Vi'li ~ LL'i:l~N'L~ fJ-:Jfl-:J 'J1'lJ11-:J1J'J ~:lNfl-:J 
q q 'U It q 

1j'J'J'lJ'lfl~ Lrl~~-:J\ln~'U~~n\'lln'li~'H~~\'lln1j'J'J'lJ'lfl~hL't"1 \'l~\lnUl'lJl6ijlfJ~\PI'i:ll~fh~-!l U'i:l~6ij'Wrl-:JL;;l h-:J-!ll'WL~~nl'J 

u1J'J~1J~~ l1J 

nl'JYi\PlJ'Wl~\PIffl'Hn'J'J1JL~fJ1n'Ufl-!lH'U'Uf1'J'U1-:J\'l'J ffl'lJl'Jtm'li-:J~\PIffl'Hn';j'J'lJL~fJ1n'Ufl-:J~~m~'W 2 'J~{J~ ~~ 
q, q q q 

j} , 'jJ, 

~ "1"1 ~ ~ "" ~ 9 ~ ~ ~ ~ ~ '" 
nl'J L'Vil~L'i:l{J-:J U'i:l~nl'JUlJ'J~lJ nl'Jrrn'l:llL'Vi ~'Vi\PlJ'W l~\PIffl'H n'J'J'lJfJ-!l L'W ~ 1'W 6ij ~-!l nl'JL'Vi l~ L'i:l fJ-:Jf1~ nl'Jrrn'l:llL'Vi~'Vi\PlJ'W1 

fJtufll'Vi-W~U~Yi'W f~-!l Yi\PlJ'W 1~1'H1'J ~-:J ll1'ljfJtufll'ViU'i:l~ '1~.yh ll1'Ln~'lJ'i:lYi'l:l L'W'li~ U'i:l~ nl'J1~fJl1JB;1'W~~\ln&lfW~ 

u'i:l~\ln~~-:J u'i:l~L'Wlll'Wnl'Ju1J'J~1J,f'WL'Jl~~-:Jnl'JYi\PlJ'Wl~~\PI.ntuCl'1'L~~ 1l1'lj~~~lfitu~1'H~ '1 ~~n~\PI'i:ll~ nl'Jffmn 

1'Wt~~-:J6ij~-:Jnl'Ji'n'l:llfJtufll'Vi6ij~-!l~-:J'H~~nl'Ju1J'J~1J6ij~-!l~~\PI.ntu~~-:J LL'i:l~nl'J~~\PI~'1~ljnl'J1J'WL~~'W~~'W'Vl~6~\'l~l'i1 
~..,. d..,., , ?l ~ .t "" 0' ~ .t ~ ..,.

1'H Lf1~~l'Hl'J ttJ'W'Vi'l:l L'lf'W 9fl'i:ll'lJ l'W 'i:l'i:llllJ'W \PI'W 'W eln\'lln'W'Wnl'J\PI'J1\'l1lf1'J1~'HfJtufll'VifJ-:J'Yl-:J'Yl1-:J ~'i:l'lf11'YlfJ1U'i:l~ffl'J 

~ d?1 ~ "" 1 """ ~ ~ '"I ~ \PI nf11-:J m lJ'W lJ ~ \1 {J 'W nl'J 'lf1{Jff-:Jt ff'J 'lJ nl'J f11fJ-:J'J ~'H11-:JlJ 'J ~ l'Ylff~1{J 
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nn,JtJ~~l-J~ (2538) n1~tJn'tlU~l-Jn1~Vl~'dr.H~'tlU~1~tJB~'d'W~[;]n~1'l1'W~~Vl.nrueyf~tWr~1 n~~l'Vl~l-J~1'Wfl~ 

n'tl~u~~n1nfin1~ (2545) tJ1!X1'W"~~~~1V!~U~'l- Vh1l-J~'l!X'fNlo}f LAB. TODAY 1 (4) 28-34 

<CIIt. I ~ Q,oI C&.' tr IV Q.o' i,.I ..:::::::. Q, ~ 11 0 

fi'W11~ n~1'dln~tJ~, 'd1~n1 n~Vl~"1lVl'W'WVl, fi'd"1l"1ltJ 'VlTN'W'tltJ ll~~'tl~l-J~ll'tl'W 'tl~Vll-J1'W 2543. n1n~tJ~fJ~fJ~1~1 

ltXdj'WyJ'tlll~~'Wfl'WU'tl~'W l'tln~1~~"1l1n1~ 'UUU~ 43/2543 n'tl~l~1~l~tJ~~Vl1J1"1l1tJ~~ n~l-J1.h~l-J~ 

n~~'Vl~'d~lm~rVlnl~~~~nnu 18 Vlih 

fi1'"1l ff1~~~itJ, ~l-Jl" l'd"1ltJ~~~'Vlfi ll~~ ~itJ itJ"1l'W~n~n~~l-J 2543 n1~l~tJ~n'ln~1~11m~"lJ'W1~yJ'tlll~~'Wfil'WU'El
q q q 

~'W l'Eln~1~~"1l1n1~ 'UUU~ 49/2543 n'tl~l~1~l~tJ'l~Vl1~1"1l1tJ~'l n~l-JtJ~~l-J'l n~~'Vl~'d'llm1[;]Hl~~~ 

ll~~l-J1Vl~n1nlnlft1Jvn~1~Vln~1~1'W~'l1'VltJ ~llJn'l1'Wflru~n~~l-Jnl~f)r.rtJ ll"''l"1l1~ n~'ll'Vl~l-JVl1'Wfl~ (0-1)

(0-5) 

~n~fI r.r'W'Vlf~"1l"1l~~ l" L'tlyJ L'Vl'tlf'WU'tl~ Ll~~ "1l~rl'El ~l-J~'d~~ru (2537) ~~'tln1H~tJ'lllrl~U'tl'ln'Whfl~'lfJrl1~1 
~r:nu'Wf)rortJ~"lJ1l1~~[;]1~1 n~l-JtJ~~l-J'l nNl'Vl~l-JVl1'Wfl~ 

q q 

l-J~~ rortJ1'~U. 2527. n1~ltXfl'd1l-J l~'W~~ Vl.nrueyf~Vl1~1 . n~'ll'Vl~l-J~1'Wfl~: 1l1flf)"1l1 ~~Vl.nruSY]tJ~~l-J'l flru~ 
tJ~~l-J'l l-J~1f)'VltJ1~mm1Vl~fl1~Vlf. 

d Q OJ rI .c:t. QI rI OJ IV tr 1.1

~'Vit\jfY1 1t)~lJl, ~1il1~'W lWJf11.f)ru~H(l~t)Glmn ~1'W1~'d~'W 2534 ~ru[)1~"lJ'tl'l~'ll~1~l~tJ'lllrl~~'l'Vl~LrlLl"1lll~~ 

'd1~~1~n~l-Jf)'VltJ1f11~Vlfn1nL~'Vl~ 33(4): 183-188 

1~1Jrl~ fi~~l-J~VlU'd1~n. 2532. n~~l-Jf)fin1nltJ~~tJ'El1V11~. ~'l"lJ~1: [nfl~"1l1~Vl~1~n~~l-Jlm1Vl~ flru~ 

'Vl~~tJ1n~fi~~l-J"1l1~ l-J~1~'VltJ1~tJ~'l·lJ~1'Wfl1'W'Vlf. 

tJ~~,,'dU V!~1'tlU~, ~f)'VlU f)n~'Vlfill-Jfi1~, 'tln"1l1Vl 'd~~ruf)~[;]~, ~l-J'd'l~ [;]~~n~i~, U~~"'l il~ll'dru"1l~, Vi'd1 l~tJ'd~'l
q q ~., • 'II q 

llrl~fi'W'd'lf1l~'tl'llll-J'W 2543 n1~tJfutJt'l~'Wf~~fJrl1 ~1 LlUU fl~U'd'l"Hlrl~n1~~~'W1Ll-Jl~fJ~lfl~'El'lVll-J1tJ 
l~'tlL~l-JtJ~~~'Vlfi1l1~lt,m1~rr~L~'tln ~1tJ'l1'W'UUU~l-JU~nr l-J~1f)'VltJ1~mm1~~fl1~[;]f

'II 

294. n~'l L'Vl~l-JVl1'Wfl~: 1l1flf)"1l1~'VltJ1 fl1~ [;]f Ll~~L 'Vl fl L'WLrl~ n1~'tl1~1~ flru~~ [;]~1~n~~l-J lm1[?]~ 

l-J~1f)'VltJ1~tJ lm1[?]~fl1~ [;]f. 

m~n1j'nr ~'d~~ru~'l; (2541) l-J1[;]~~1'W~~[?].nrusy]~'l 'd1~~1~~r:nU'W'tl1V11~ 2(7) 39-40 

~1l1~~~ru 1.J1rll~tJ'WL[;]~ (2538) n1~[?]~'d"'lf)lfl~1~~~1~tJB~'d'W~ Oxolinic acid llrl~ Oxytetracyclin 1'W~'lfJrl1~1 

n1~tJn'El1.J~l-Jn1~[;]~'d"~'tlU~1dtJB~'d'W~[?]n~1'l1'W~~[?].nrusvl~[?]1~1 n~l-JtJ~~l-J~ n~'ll'Vl~l-J~1'Wfl~ 
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~~~ r?l'W~'l~~ru 2541 nlnitJ'l~'lfJ~I~11'W1.JrE)~'W1'lXdJ'WyJ!lLL~~'Wf L!ln~I~1~lnl~ ruuu~ 18/2541 n!l,:n~I:; 
LitJ'I~(?]1~1~ltJ~'1 nn.Jl.h:;:J.J'I n~:;'Vl~'l'lLnt;'(?]~LL~:;~VIn~nr 24 Vlih 

~ltJ~'W:J.J l.h:;~t;'3~'l'l. 2539. n~:;'J'l'WnlnL~L8!lmL~'1!lIV11~. 1'W 1'VltJ1P!1~(?]fLL~:;L'Vlfl'i:'W'i:~~nl~!lIV11~, Vliil 

131-163. n1'l L'Vl~:J.JVll'Wfl~: [11 fl1~11'VltJl P!1~ (?]f LL~:;L'Vl fl 'i:'W'i:~~nl~!lIV11~ flru:;~(?]~IV1n~~:J.J Lnt;'(?]~ 

:J.JVll1'VltJl~mnt;'(?]~p!I~(?]f. 

~1:J.J~ fh~'BtJl[1~nr LL~:;~'W~.wtJ p!19''W'Vlf'll:J.J 2543 nl~'Ll'WL~!l'W"lI!l'lL~!l~I~'i::J.JL'W~fh1'Wr)(?]Cl~Un'ln~I~1
II II II q 

'l1~~I~nl~'Ll~:;:J.J'I 53(5); 455-459 

~1,rn'lI'WLp!~t;'3n~nl~Lnt;'(?]~ 2541 

~1'1~IV1n~~:J.J:; n~:;'Vl~'l'l 2529 :J.Jl(?]~31'W~~(?]Jlru~~(?]~lvm~~:J.J~'1L8!lmLii'l :J.J!ln 116-2529 
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