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Abstract 

3-Amino-2-oxazolidinone (AOZ) and 3-amino-5-morpholinomethyl-2-oxazolidone 

(AMOZ) are metabolites of furazolidone and furaltadone, respectively, nitrofuran antibiotics 

widely used in veterinary practices both to prevent and treat infectious diseases in animals. 

However, both metabolites are classified as carcinogenic and mutagenic agents which pose a 

potential health haLard for human consumers, leading to an essential monitoring of both residues 

in meat products. Detection with enzyme-linked immunosorbent assay is a suitable method for 

screening a large number of samples. Therefore, the objectives of this research are to produce 

monoclonal antibodies specific to AOZ and AMOZ and to develop ELISA test kits using the 

obtained antibodies. Mice were immunized to produce antibodies against both metabolites and 

found that all immuniLed mice produced antibodies which are capable of binding to free 

metabolites. Then, cell fusions wen.: performed to prepare hybridoma cells. In case of AMOZ, 

five fusions w~re performed to obtain 2l monoclones. Characterization studies of five selected 

monoclones revealed that isotype of mAb I F2, 2E5.l, 5A7 and 7H8 was IgG2b and that of mAb 

4F I was IgG2a. The monoclone with highest sensitivity was 2E5.l, yielding IC and LOD forso 

free AMOZ of 14.98 ppb and 4.42 ppb, respectively. This obtained mAb wais specific to 

CPAM07, NPAMOZ, AMOZ and rTD with no cross-reactivity to both tested other nitrofurans 

and antibiotics. Th~ mAb was used to prepare ELISA test kits in different format. It was found 

that antibody captured indirect competitive ELISA (Streptavidin-HRP) gives the lowest LOD 

(0.06 ppb) which was lower than the MRPL value (0.3 ppb). Therefore, the efficiency of thi s 

format was evaluated using fortified shrimp samples. For intra-variation assay, %CV was in the 

range of 16.1 0.03% and the %recovery was in the range of 80.4-124%. However, the %CV 

higher than 20% was obtained when the samples were spiked at the concentration lower than 0 .3 

ppb . In case of inter-variation assay, the obtained %CV was 0.01-7.43% and %recovery was 72.5­

l57%. The comparative analysis between the prototype ELISA and LC/MS-MS showed that both 

methods yielded approximate values with r2 of 0.9809. These results indicated that the ELISA 

prototype can b~ used to accurately and precisely analyze AMOZ. In case of AOZ, two mAbs 

were obtained from five cell fusions. Unfortunately, characterization studies of these mAbs 

showed that they were not sensitive enough to be used. Therefore, they were not suitable for the 

prototype deve 10pll1en t. 
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'U'YI'YI 1 

'U'YIlh 

1.1 fll UJ!tJl-I'l.JlU~~fllUlrYUlty'IJf),:I'Uty't'i 1 

br1'J hHlrilJ 1hl 1mvhl'J hlll'1l!tl bl hll\9l'Jvh119fhl 1hllm'W!!'Jhll 'Yl ahl !!~~'W 'J119fill~hl !!~~ 
Q <u <u <u <u 

Y11~'Y111 ~hl ii?rlJ'lj~!'tlwJliJii9$1l-1~~'%lhltl1~1Jel.:J Ohl !!~~fn'eJl1 'Jm~1J1J'Y11.:JI~hl m'Yll'J~.:Jii 
~ v 

1:l1!11\9llJ1'illflf1l~~~I~el Escherichia coli !!~~ Salmonella spp. hltJfl'il1flilv.:J1:l1lJ1'Jtl'%I~hlUl• .~ 

m~~hlO1'JI'il~rul~U 1\9l'IJeJ.:J~\9l11~t1.:J!4ttJUnfl1'l l'!fhl lfl '\1lJ l~~ u~~lti i1'10fl1'11t1 eJVNhRl'lllJ 
• u .. 

Q.I I ~ d..:j d' I ~ ~ cl QI ~ ~ d. i gJ cf ~ 
1:l1'J~~flm111Jhl1:l1'J'Yl1Jtl'Yl1i fltJ i mfl~ bfl1J~IH!W~01'J flmtlVihl~ 9f~'\11f11JfllJ 9HllJhlU~~lfl~ 

, v v 

f1l'Jl'lflrl N eJvlmlil\9l DW cyft4t flf11'J'IJ~lflfl m'iltiel h11nIPnh..!mll'lutiNu ~lflfl 11'111.:J i hl!!~'UeJ~f11J~eJ 
<u '" 

v v 

t11'U el .:J1~tJ II f1 ~ f1l'J In~1J ~ t ~ ~ ~'..jllmhllf);j 1hlfltu~ m ') 1J O1'J el 1111 'j!l ~~ I'll ~.:J eJ eJ fl'l..l ~ ~ f11f111 llJiJ111' 

1ifH:n hJ!TI elhl'l1~el\9lflfll.:J'UeJ .:Jbrl~ !W~ eJhl'VYhl i''Uel.:J?r1 'J ~.:J flri111 hl eJ 1'111'J I hll'11hl eJ.:JI~1'l1tihll'1l~. 
v v, 

~.:Jt!hllhl f11'J ri ~ ilhlrl1 lhlflrilJ!iitJ ~1'l1!VJeJf11nJnfl1'l Mfl I 'I..lV'l~N'l.h~!Ylf1. 


.I ~ 1 91" "1 '" ~I Q 1 '" "'1 "1'"1~hl !W~ II ~ ~Yl1 I'lW'U 1?r'J 1~ flltl'il~tl fl !lJ!lYl'IJel I ~\9l!u hl 19f1Jfl1'J'IJ 1 9f1'l (SEM) l-eJ~1J hl! ~!!~hl 
<u '" '" 

1Yl ahl (A HD) 3-eJ ~ iJlhl-2-eJ eJ fl9f1 19fil~1 hl hl (AOZ) !l ~ ~ 3-m;iJl hl-5-lJtJ {'W eJ illhll1J.y] (1-2-eJeJ fl 

" 9fll9fil~l hll.! (AMOZ) 1'l11J~ wiu ~.:Jllhlll.!f1l'JI'l'J 1'il ?l'1'Jl'lflrl1~~.;j!tll.!f11'Jm1'il'l111:l1'i!lJUYl'UeJ 

1~\9l'~1.:J'l ~.:Jflri11 

1hlt] 'il ~,jl.! !l~11'11tJ11'l.:J 1hl f 51U 1(1 '11'1eJ eJ fl.u eJ nI'll hl I'l fJlJ!.ull~ 1~'l 1hl rm U1I'U1U~ ~ fll'J i ctl 
• v v 

1:llJ lflii~,rYi flri 11lJ1'll l.:J~hl fllnlfl (1 eJU 1~B ell.:J ~I'l fl{J'I1lJ1 t1flV'l h; 'I1ll ~ iYl.!1 'I..l mil.:J ?I'll\! 'J W\P1.:JtJhl 

~rlil\9l B1'\1 lJ!l'!fll ~.:J ri ~ B B fl~1.:J'l ~.:J~eJ .:J111 f11'j\91 ~1 'illl'l 'I11'l..l~lJltU?l'l 'J~1'l flrl1.:J tJ~tieJhl~ 'il~ ri ~eJeJfl 

rlil\9lDWcyfBV1.:J 1:lil1!?I'll tJ ~.:J m 'j lll~ll.! O1'J \9l 'J l'il?reJU ~ 1ltlhl~el.:J i ctll'Ylm4flU~~1~ fll'l~ 

~.nfl.!l 1,,\ fl1 '}~ 'il ~ 1i " :lVri .:Jl?r~ll f11'J ri.:J el el f) ill.! f{1 ilhl rl1 ~ ~ 11~l.! ~tJ.:J1J f11 'l \91 'J 111 brtJU br1 1 \PI f)rl1~~~ 
v . 

~e) .:Jiifi 1011 ~ Hll.!l hl ri1hlill hl'l..l ? lJ1u!'VllJ1fl U~~!tll.! f1l1 !~ll~hl'Yll.! fll'J rli1\P1~'I1 ~ fll~l'l.:J lliM, . 
IYlfl'Wfl f) n \PI'J 111?rBU~'Wl'lllI ~tJ~lhlt] 'il ~,jhl 1:11'11 1'IJ f11'j \PI 'J 1'illl'l?rlJ\PI flfl1.:J;)eJ high perfonnance 

liquid chromatography (HPLC) ,liquid chromatography - mass spectroscopy (LC-MS), LC-MS­

MS, gas chromatography - mass spectroscopy (GC-MS) !W~ enzyme-linked immunosorbent 
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, v 
d1 CI.I V <:::.\ d Q.I 

assay (ELISA) "1f~nl)~)1131~~1V11i HPLC , LC-MS ,LC-MS-MS Hi:1~ GC-MS 'U'UbYllJlnn~'4 
... 

'\J~lJlru bYl'i ~f)f{1~ ll'i'~(h~tl f)1'l ~ ~Hi:1~llmllJHJJ'W ~1TI' ~ IllPii'U~~'W 1'W01)~n131~titl'W.u'1~cJ~!'Jln
'" '" . 

L~~~131f)l'ltl~1l 01) L~~ VlJ~1 mh~l~rl'tlJ 1~ TI'lJ ntl'W'I'11m)~) 1131\91 nnlLml~11191L1m'W l'U!li:1~ 

Lfl~emjtl~~f)ril11l)lfl1bY ~lJlf) ~~J~Jl~m'J~)1\l1\911'i'1vl~ ELISA ~~!'lJ'U 1~~'I'111~~lV 'J1\91!~1 
'" 

'l ~ 'V "1 ,~ "I 'V ,I d' <II olt ",,,,.d 9 ., M" 
l'I1f111lJtl n~tl~ bY ~ llJ~tl.;j b'lftllJf1'.l ru 'J lfllbY ~lJlf)13~IU'W Tfi'VHl1lJl~b1'lJ b'U f)l'J~)1\l1\91HtJULHn~1~

q" 'U q QJ 

• ,,... iI 'j) I 

9i.;jl~'Wm';j~n13L~tl~\91~JtlVl.;jl,jtl~<X'U (screening test) ~.;jtJ'W 1m.;jf) n l:ijvi1~~ll Lt11l1lJltll~tl 

~\PlJ'W 1'lf\91 \9l 'J 113 bl'tlU TI'l'J 3-tldJ1 'W -2 -tl tl f)"1fl1 "1f~~i 'W'WH i:1 ~ • 3-tldH'W-S -lJ tl {l'ltl ~i 'UllJil i:1-2 -tltl f) 

llJYli:1-2-tltlf)"1fl1"1f~~1'W'U~1Vl~ ELISA 

1.2.21~tl'\J'J~bY.;j'flL~.;jfl13m·jlJ. 


... , 

1.2.2.2 01 ';j 'VI \91 bY~U TI'lJtJ~115' tl ~ I'lWL ~~~\91lti tl f)!! tl'W~U fl ~Vi !VilJl~bYlJ -ffT11 fu 191 

LVI ~ !'J1J'lf\91\9l)' 113 bl'flU. 

~~hnJ !li:1~ 3-tl~iJ1'W-S-lJtl{l'ltl~1'UllJYli:1-2-tltln"1fl i"1f~~i'U'U 

1.3.2 '11 i:1tllJ)1lJ!"1fi:1 rl'1~tl!\9l~ VlJH~~~\9l!titlL"1fi:1~1~tJn~lJl~TI'~l~!!tl'U~Utl~~~V.;j01';j 

1.3. 3 flf)fl1TI'lJtJ~'U tl~!ltl'W~UeJ~ N~~U eJ'W ~UeJ~D~lJlrulJlmL~~'I'111~U~bY'VIf• 
1.3.4 ftm:l1m'JL\9l~l'JlJ'l.i\91\9l'J113TI'eJtJTI'l';j~1Vl~ ELISA UUU~W'l l~eJL'\J~vu!VitJtJmllJl1 

II i;1 ~ mllJ~ll'Vll~ 

1.3.S 'VI\91bYtlUD';j ~iY'VIi.fll'W'UeJ~<tf\91~';j 113bYeJU H~~ID~ vtJ!'Yivu flU O1';j 1!ml~11~1tJi~'Vll~, 
d 

LfllJ 



13 

1.4 'YIfrll~ i;Yll~~ ~P'Wl!il~fl'H)'UH'W 1f!1111flYl'Utl~If! ':i~fl n1.utt 

1'L..I'U 'il 'ilil\,I '*1 bnl~l11'fll11Hhi'ltull" ::; fl111JtYlJ hn:JCh.:JlJ 1fl 
q u 

-)19wlh ::; tY 'Irl ~ 'I tl1 'ilrleJ l11'!n~ eJm 1mlrlH'tJjlf1f111" ::; ~\9l1~ 1~~'UtY11t1U ~ 'It1U'I1!l1V'I 1U~ 
q '" 

~'Ll ~~'litl'Ll!~1'J1n'U fl1llJtJ" tl ~ JlV'UV 'I tJ1'11111 UtJ)" ::;!'VlfY~ 1'1"1 ~.:J l~m)n~tl fh'\1u~!~tnnm1 11..1 

lotitY1)"~1'1'l tJ~lJ1ru~'I'1l~'Utl.:J?(11~1'1'l ~tYllJl 'H)\9lflrl1'11~ (maximum residual limit, MRL) 

1 U v-li'i \9lJltu cvl!~ tl fll)" 'U nflfl vh 111'fll)" 1:1 'I eJ f) fl'l15 tJtJ 1t.u1Ni'i\9l Jlru cvl~V'IlJ fll)" \9l ':i 1'il1!f! ':i 1~11tY1':i 
., • jI 

\9lflA'l.:J~ H"1 ~ 'I 1~~ tJVlJlJl n~ '1l~1 U fll) \91 ':i 1'il1'l1 f) VH ~lU 1U lJ 1 nttif) .:J~U 1~Unfl1) 1 oti'l!~\9l) 1 'il 
" ,

lu~tJ!!'U'U ELISA 'Y1'1~!~t.J!I'U'U'il1t.1'11~lJ (titer plate) 'I1jf)lltl'U'Vl~tYf)'tJ (strip test) 1~v~tJ11u 

fll ':ioWWJ t.Jll!"::; ~1'\1 !llV'li~ \9l ':i 1 'il?( V'tJ! '11 ri 1'ci''il::; vv1 U nrilJtJ)"::; t'Vlfl'?('I1 fll'YW 1nJ ~ .:Jlt! U nrilJ 
II QJ II q II 

... I ~ 0 v ~ y d 0 ... I II] ~ rp 9J 0 .d, ~ j/9J 1(V

1.1)"::;! 'VI fYv-lt.Jl! 'U l?(U fIl'VItY1f1W'U tl.:Jl.I)" ::;!'VIfY ! 'VI V t! 'fl ::;t1J t.1 Nf) f) n 'U tl fll'l1U ~'VI?( ~ v-l 'fl ! '11 NtY 'I tl f) n'U V.:J 
~ u ~ QJ 

"" .
i'VIv~f)'I !oti'li~\9l)" 1 'il tYf)'Ll 'il1fl fl rilJ tJ ')::; l'VI fYl'I1 ri I'llU ~.:)'11U'111 mJ)" ::;!'VIfYl ml?l'llJ 1) tl~ 'il ::;oWIilJU 1 

q q 

tY1)" tY.:J tY~'U f) ~ tYn \91 nrl1.:Jlt1Cl.:J 'il1n~1:I 'I f) tJ fllJ'Yl H!~ tl fl! ~'li~\9l)" ') 'il tYtl'tJ~oW\ill'W l~U IlJ~tl'l~~!!~ 
cu II ttl q 

. . ~. 

'b'~m 1 'il nrilJtJ)"::;!'VI fYl'I1 ci 1'11U 
q q 

fl~lJ'Utl '1?(1) \91 flrl1~~ lJfl11lJ ihfl't1J I~!!n fl~lJ~ tY1lJ n tl 'Hltlu V1U~9hu::;Il'fl::; 'h1H'fl 

'lil':) !~v~lufll)m::;~Ufl1)!'il~W !'lfU milJ!'UI'll tl ::; lntJtYl'1 nri:Ulu l\91n.Ju':i'W ~~1m 'I fll':i1,)V
II U II q 'U 

1~?(U! 'il~ 'il ::; oW\ill U 1'b'~ \91 n 'il?( tl'U tY 1) 3 -f) ::; ~1U -2 -f) f) flCJfll CJf i'l ~1UU!!,,::; 3-Cl::;~lU -5-lJ f){~ f) i'l 
q 

lWlJYi"-2-tltlflCJf1191i'l~ltJt.J ~'1!t!mn ) ', lJll'Yl'Lltll~rv1'Utl~ ~11191i'il~u ll"::; ~~'fl'Y1l1~u~~mJ1u 
'" '" '" 

nriJJlu 1\911~!!1U !t1f)'I'il1fl'li~\9l'J1'iltYf)'tJ ELISA 'Utl'ltY1)~'Iflri11lJ11m?(.:J vh111'fll)\91':i1'iltYCl'tJ
II <u q 'U . ". 

lJ'il~1JU~tl'lloti11j\91':i1'il~1v11j mass spectrometry !llum-ifl ~'1iJ'\1~hcmmwv~l11fi!!'I1~tVh'l1u~ 
iI I ,jI 

tY1lJ 1) tlf11 fll)\91 ':i 1 'il?( tl'Ll 1~ ~~,rW.w f) 111'¢lu'VIul U fll) \91 n 'il?( 1J ~~ flri 11'fl\9l1'l1'fl ~ !!,,::; !Bf)1,rH 
q . " 

'" 

?(11Jl) (l['l110 ~fll)\9l) 1 'ilv11tlU1'1 I~~V~~U ~~fI,)':ilJ fll)oWWJt.Jl'li~. 
\9l) 1 'il tYCl'tJ~.:j flri 11~UW ~fIlV!UtJ ':i::; !'YlfY !![1::; fl1) oWWJ U1ifeJ~?I'l:U 1) tl!otitt!'WUll!!'U'tJ! U fll)oWWJU 1 

'I!~\9l)1'iltYV'tJtYl':i~U'l ~11'J11j ELISA ~tlltJl~IUVt.Jlfl\9l 

cid 'lI 
l.5 fl n 'YI 'U 'YI1ll1 ':i H)Afl n II 'YI !fW1'U tl.:J 

, '" 1tJ 1\91) ~!!1UlJ tYlJD~!ll UI'JltJ 59f1u::; tJ 1::; fl eJm11 VTI 1) 4fl'llJflCl 

(furazolidone, N -[5-nitro-2-furfurylidenej-3-amino-2-oxazolidone, FZD) 

(furaltadone, 5-morpholinomethyl-3-[5-nilrofurfurylideneaminoj-2-oxazolidinone, FTD) IU 1\911 

~!!':itJ 1'Yl5~ (nitrofurantoin , N-[5-nitro-2-furfurylidenej-l-aminohydantoin, NFT) !![1::; ItJ1\9l1Vh 

http:fYv-lt.Jl
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" 
'j119$U (nitrofurazone , 5-nitro-2-furaldehyde semicarbazone, NFZ) ""l'jn~lJUI.~I.UnnlleJ-:JflU 

Q.I a. .::2 d ~ J 
IIrl::;'jnEl1 hm::;iJiJ'Vl1-:JI\9l~Wl'111'j9$-:Jllml'\1 Vt lJl~lflf)1'jVt\9l!'lfel Escherichia coli !!~::-; Salmonella 

" 
q 

" . 
spp. ~m1-:JiJ-:JTI'llJl'Hl1~!~UTI'1'j lw f)1'jfl':j ::; ~Ufll'j !~~t1J!~iJ lVt'tlel-:J~\»l!~tI-:J!-weJf)1nJ~l.flfl !'lfU 

Ifll1lJ !'LI\91 Uel::;lr) Itl1H~{~l !1~!~D-:J~lf) NFl, NFT, FZO Uel ::; FTO lJbfllD~~lllmOtl'i "l1~mm-:J 
" 

• " I iI 

1I~::;tl neleJfl9fl\9lTI'1~~ 1tJ!lJmYW~'TI'fltJ fJ 1fllrHtJ unCllUlU <f1-:J-WU dJ eJ bl'1 'i 111 ci 1UI'Ii'1 r;Y~1-:J fllV~::;tl flIll 
" " " 

lI'YlUeJ lrll'l!'lJ~tlU!tJ'W !9fiJfll{tJ1 !9$~ (se micarbazide , SEM) l-eJ::;iJ1 u !~!!\9I'W 1 'Ylau (I­

aminohydantoin, AHD) 3-el ::; iJl'W-2-eJelfl9$1 i9$il~hJU (3- amino -2- oxazolidinone, AOZ) II~::; 

3-eJ::;iJl u -5-lJD{vl D ill 'W!lJYl el- 2-D tl fl9fll9$il~lU'W (3- ammo -5- morpholinomethyl -2­

" 
oxazolidinone, AMOZ) VtllJ~l<f1U (Kumar et al., 1994) <f1-:JUUI.Uf1l'i\»J'J'ilTI'nVtf)ri'l-:J~-:JI~Ufl1'i 

" 
VtJ'J'il111bl'n IlJII'YlU tl 1C11'l~1-:J'1 <f1-:J flcin bl'1'i I.Ufl~ll1u11'1'i~m'Wij ~\9I'h~'\.J""l'ineJll::;!~ .:/!!el~ 

ntll.'I1'ln\9lfll'iflrl1v-W'WTI1'WtY~r5'\'l\9lC1m ~ -:J~ ::; tlfl!lJ!!'YlUtl lC1l'll~ 1lJ1nl1~':/~lflfll'iH f11t1I.'\.J 2-3 ~1 Ill-:J 
q " 

f OJ... I a' 
tlQU1Ul1mtlTI'lJ\9I111 (Hoogenboom et al. , 1991 ; Hoogenboom et al.,1992 ; Gottschall et al., 

1995) lUfll'j 1.~V11!rl::-;bl'1'j 111 ci lci'~::-; 1~l\91t1f)l'H'lbl'lJJ1llflUtllm'itYVtlhnHlJlru,rtlV 1I~I.'I1'tYVt1f1'\.J 

v p " v 

l'1fU i'WUlJ rWel l1~tl 1'1! 1f1\91fll'iVtnfl1;jl'U !i1eltY\9l1I1rl::-;~ilVtnrucv1~Vtl.yhl.'I1'If1\91fll'i~eW1't1eJ-:Jl9feJ hfl 

dJ, , 9J ""1
9$-:J~ ::-; bl'-:J~M1'i~'\'lU\»eJI'jU 'i .f1fl (Bryan GT, 1978) 

" . . 
'ill m)'\.JI'I 'j 1tJ'U tl~ bl'1'j I.u fl rill UY111 rl'1f1\91fld1ll IiYv ~Y1 HU nJlfl~::-; 1~i'UB'\.J\» ~ 1tJ'il1f1bl'1'i 

q " 
v 11 11 'JI. 

1'1 n\'i'1~!lt ci 1U <f1~tT~lUNtJ 'j ::-; !'Ylfl'~ ~'11' llJ Ill!rl'1. ~V1fl rilJ U flU tYl'lll~ V~1fteJ I. ~1Y111 i'u fll'jU ~lJlfl 
q 

" " 
'li'mlll1 '\.J \91 fldU fllJ "bJI.til] fll'jtJU ,1j inl'U tl \I bl'l'i!lt ci lUI '\.J ~ilVtnrucv1tll'l11'i 'il1f1tYVt l' l\91v'\'ll~ncilJ 

q q 

lh::-;I'Ylfl'bl'l1.f11'W~ lnJl~f1111U\9I~1 Minimum Required Performance Limit (MRPL) 'tIel-:Jbl'n 

AOZ, AMOZ, AHO II~::-; SEM "11~ 0.3- 1.0 ppb )!!~~::-;tJ'j::-;I'Ylfl''il::-;!!\»f1~l~fl'\.J (r;Y1'\.J1Y1Ufl-:Jl'\.J 

flru ~fl':j 'jlJ fll'j el 1111 'j II C1 ::-; (Jl'UtmJ ',j::-;I '1'1 fil 'YW I ~ f1111 '\.J \91~ 11i~ 0.3ppb 'ill flfll'i f1 111 'W \9I<f1-:J flci 11~ \I 
. " . 

~eJ~iJfll'jm 1'il1\91 bl'11 III l!'YlU el I ~19l'~ 1~'1 I.W)1111',jI-Wtlfl1'iUnJlm1~ I.ulh::-;I'l'lfl'IW::-;lfteJf11'j 

ri ~tltl fl 1\91 VI. u f1 l'j ftf1E1 1fll'J \9lJ 1 1) 1\91~ 1'1'1 m ci 1'6iJ~ tl ~1. '\.J 1-:J ~hfl~ ~ -:J r;YTW 1my~::-; Itlu fll',j ftflEl 1 

fll'j 1'1 'j 1 'il1'11Vl11'Yll ,:u 'fllJ '~el~ 'ill n bl'l'i AOl 1~'\.Jbf1'i lmel n(l'U'\.J l~l~ f1lJln~~ III bl'llJl'j tl~\9I n~u 
q " 

iV ai d v~~q9J
Hrl ::-; tl fl'lf::-; tlEl fl 'ill flfl el ellJ Utl tJl-:J 'i 1~1'i 1 ~-:J'WUl'W tl !'11 bl'llJl'j tll'l'J 1 'il 

" " .
l1ml~ 11bl'l'jui~~~ ~ lltJU ~eln11bfl 'J lJ l!'tJ~ uumJ~ ~eJ'\.J-WU,r1.rl'mn'W 'iU -21u IVt) IU'WII9$~~ Il~~-

q <u" 

-=-1 1 """"1 d ,-3el::-;lJ 'W-2-tlelfl9$1 9$(1\91 UU (2-nitrobenzaldehyde-3-amino-2-oxazolidinone; NPAOZ) lbl'Vf1elU 

" (Leitener et aI. , 200 I) l.'Wfll'.lVtn'il ilfl',jl ::-; l1tlm~'\.J,r~tl~ AOZ Ubl'llJlH1Vt'J1'illlfl',j1::-;l1l~m'YlfliJfl
q 

~IfJV Q-d t 

'Yl1-:JlfllJ l\9l11mUTIi 1'lf'W high-performance liquid chromatography (HPLC) (Hoogenboom et al., 
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1991) liquid chromatography-mass spectrometry (LC-MS) (McCracken el aI. , 1997) U(l:::; LC­

MS/MS (Leitener el al., 2001) ~-:Jff1:lJl)f1\91)1111Im1:::;,1iJ~111\.lHnH11UV1l.1tl'CI~'Utl.:J''U 1(91)'1"1
<u 

Q.I ':V iI dl I Q..I 'jJ , i .: dt 'jJ. ~ a de: 
II nJ '1 'U) :::;~1.1 1'11111 1'lJ11 'lJ 'U 'l1 'U -:J 1:1TU 1'W 'W1Hl1'U ff1'U lHWJlVeJ 1IlJ11f)1) I'l) 111111'1J 1:::;'l1'Vl1.:JI1'1lJ 'U 

l~lJ11l~111'm'lI!:U'UVUl' -1 !(1?l1~lJ 11l ~ ~ 11~lJ~tl -1 i ~1.If1fHl1m~iJml11951'W lUI i'U01J 1~11'1~eJ.:JiJ'tl 

'l1(1001) enzyme-linked immunosorbent assay (ELISA) 9f-1(1'11J1)f1I'1fl'ln1l11f111:::;lHVH)1'1\9lmtl-:J 

<u • u 

" ri -1 r-lCl111'01'}I'l) 111111'1J l :::; ,1UI?l ":::;~1mh.:J:I'h 1m1:1-:J 
<u 

" 
Bml-:J 1'W 01)\91) 111111'1'J 1:::;",~11~'U~eJ-:J'I'111lJ 

. . 
11'tl -1 iJ B'!J~0 1 ) Vi iJ I1'1 ~ tl -1 iJ' tlll1'1 ) 1:::;"'1'Vi 1tT'W 

'" di 'I ~ '" "',,; '" 

d3,J do I 

UCI:::;11 I'l 'U 'Vl'U 01J\?l 'J 111V1\911011•" . . 
1:11lJl'J tl'l'1101) I'l) 111111'1J 1:::; 'l11~'Vl-1 '1 'U 11'eJ -1iJB'!J~01JViiJl1'1~eJ-1~l'Ur-l(l ELISA IICI:::; 1'Ufl11'1ff'U111 

I~tlnnww\P.IJ'U 1'1f~(91) 111 fftJ 1.1 1 'W )iJUl.Il.I'U eJ -:Jlltll.l 111 n 01) ~mJ1r-l~I'l'W tl~l 1'1 CI'UtlCl IItJ'U ~1.1 eJ~1?l tl 
• <u 

eJ'\...!~'UTI'lJtl-1l:Yl) AOZ 1~Vm)liJ~tI'UuiJ(l-:Jtl'\...!~'UTI AOZ ~1t13-carboxybenzaldehyde (CBA) '~I~'U 
~ 0 ... ' ''' 1-1 '" 3-{[(3-carboxyphenyl) methylene lamino} -2-oxazolidinone(CPAOZ) 1m 1'1'1 1f)1 'i I 'lftJlJ \91 tl 01.1 lJ )1'l'U:vI111 :::; 

human serum albumin (HSA) ~-1tlml1'iJQ~m:::;~'U1'\.J1,1\911'Vl~(ltl.:J 'Wl.Il1ff1lJl)tlll'l~VlJ'Wtl~
<u . • 

1f1(l'UeJClI!B'U~l.IeJ~~iJfl1111~l!'Vn:::;~eJ NPA071~tlff1lJl)f1\91j111'W'U NPAOZ ~'fTJ111I.u'mjJ'U 0.3 

IlJ 1m Oi'11l?ltl~l'l) 1~ ~-:Jlrl eJfl1'U1\.lJ 1'11111 111'U 01) 1~1'U~iJ"tJeJ-:J~l IC 
50 

'~1'Vi1tll.l 0.065 

IlJ 1 moi'lJ~tl~l'l) 1m :::; l:Uln~f)l)fhiJi) n~tJ1.u'111tll.lff1'JllJU'Vl'UtlICl~'lJtJ -:J 1'U 1(91)~1!)'W'lft1~~'U 

11~mmJB4hl!:::;~HhHl\911~'W'l (Cooper el at., 2004) ~-:Jl'Wl1ll~'!J'Ui~ih)1'J1i\P.IJ'Ul'l1~\9lnllffB'U 

19kvnru'lfcJ~';ltJrHr001) ELISA r;Y111i'1.I1'l'J111 AOZ l'U)iJ'lJeJ.:J NPAOZ tJtJnlJl~m,j1V l~tJiJ~B 
'U 

'l1' ®'1'11.:J01)1'1111 RIDASCREEN R Nitrofuran (AOZ) 

"' 'l1 _ 1 "' _1 "' , .d "I 'l1 0 "I, I, 1 "''I ~'l
1.6.3 tl-:Jflml11~ lJ) :::;ffl.101)\.lJU(l :::; r.!um\.lJ\?ll-:J'l '1'11\Plff1lJl)tl'U1IlJlJ):::;~0\911'1f 'Wf)1) 

1\91~ tllJllCl :::; r1~\91111 it.J 1f1C1'U tHH!rJ'U~l.ItJ~ f)1)'W\P.IJ'U 1'l1\Pl1'l)111fftJl.I~nfJ\.lJfl1'W ~ -:J~mn)~'W"l ~tlltl 

I.6.4 r-lCl-:J 1'U ~ l~(1'11.1 1) tlUll iJ II ~ iY'Vl ~ '!J(91) Im:::;/111 tJlf-IVII'W i1 'U 11) ff1'J11~ tl-1 l'\.JiJ) :::;'lflJ. 

http:eJfl1'U1\.lJ
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. 

q 

U'YI'YI 2 

'" 0' d 

2.1.1 Yl~'\Jll (swiss mice) "'ltTl'l'W~ BALB/c 1'I'lfl'!lHJ 
o Q.I Q.I a I ~ 

m'W fl"'~ ,)'Y1~ m).:JUYl.:j'l)'l~ 

lJm1'Vltll~tJ:I.J'I1~1:'I 
'" 0' d

2.1.2Yl'W'\Jll mtl'l'l'W1i ICR l'I'lfl'll.JtI 
'U • 

OCVQ.ltT I C:I 

1:'\'l'W fl"'~,)'Vl~ CH).:jUl1.:j'l)'l~ 

lJm1'Vltfl~tllJ l1fl1:'l 

2.1.3 19ri,'1~JJtJaimJl P3INSII[-4A4-I (NSI) ATCC No: TIB 18 

~ '" 
l'\JlJ'H~tll'\J'Wl~ 18G, 2IGIW~ 22G 

mH)~Q~lJl'\J'Wl~ 5 , 1Hi:1~ IOjJ('l~~~'j' 
. , " 
~ v 0 Q.I

Ifl'H).:)'l)'':)'WlYl'Wf) AG204 
, , " 
~ Q.I 0 Q.I

lmU.:)'l)'':)'W111'Wf) PG4002-5 

~ ~ v ~ 
1m 'tl.:J'j ~ IYl tJllYl.:j~llJfl11lJW'W 

Ifl~'tl.:j~'Wm~lJ.:J 
~ .d Q.I 0' 

Im'tl.:JlJ'tl1JUI9H'l('l 

Ifl ~ 'tl':) 1~fl11:l.J!~ 'W fl'j'~ - ~ 1.:J 

~ 
Imu.:) Microtiterplate reader 

Nipro, Thailand 

Nikon, Japan 

Boro, Germany 

Nunc, Denmark .. 

Nipro, Thailand 

Nipro, Thailand 

Mettler, USA 

Mettler, USA 

Yamato, Japan 

MSE, England 

Boeco, Germany 

Mettler Toledo 

Titertek multiskan, Finland 

Nunc, Denmark 

Nunc, Denmark 


Nunc, Denmark 


U!1J~l!n1 HBG, Germany 

UltJ~B~ i 'WJJ~ Gilson, France 

1lJ ifl'j'Ul'lJ~ Biohil, Finland 



17 

'" 
1"1:I.J {f ru ru 1f11 f1 Iwaki, Japan 

'U " " 

Revco, Japan 

Cambrige, Thailand 

Axygen,USA 

~ di , ,% 
'l1lJ V'W .:) CJJ Wlf tl Udono-RlI,lapan 

'l1t1V~~'Wl'l1~C1':)'U'W1~ 50jJ(l~~\9l) Nunc,Denmark 

" ri 1·:nhf1':J1J 'fllJ 8 ru 'l1 fl:iJ Memmert, Germany
• • 'U 

2.3 i;lTHrllJ'" 

Acrylamide gel Sigma-Aldrich, USA 

l-Aminohydantoin (AHD) Sigma-Aldrich, USA 

3-A.mino-5-morpholinoiTiethyl-2-oxazolidone (AMOZ) Sigma-Aldrich, USA 

3-Amino-2-oxazolidinone (AOZ) Sigma-Aldrich, USA 

Aminopterine Sigma-Aldrich, USA 

Ammoniumpersul fate Sigma-Aldrich, USA 

BCA protein assay kit Sigma-Aldrich , USA 

Bovine serum albumin (BSA) Sigma-Aldrich, USA 

Butanol Merck, Germany 

3-Carboxybezaldehyde (CBA) Sigma-Aldrich , USA 

Chloramphenicol Sigma-Aldrich, USA 

Citric acid Merck, Germany 

Clenbuterol Sigma-Aldrich, USA 

Copper sulfate Sigma-Aldrich, USA 

D-glucose Sigma-Aldrich, USA 

Diethyl ether Sigma-Aldrich, USA 

Dimethyl sulfoxide Fluka, Switzerland 

Disodium carbonate Fluka, Switzerland 

Disodium hydrogen phosphate Carlo Erba, USA 

Enrof1oxacin Sigma-Aldrich, USA 

I 
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1-Ethyl-3 -(3-Dimethylaminopropy l)carbodiimide 

Hydrochloride (EDC) 

Ethylenediamine (EDA) 

Fetal bovine serum 

Flumequine 

Folin-C iocalteu Phenol reagent 

Furaltadone (FTD) 

Furazolidone (FZO) 

Glutaraldehyde 

Glycerol 

Glycine 

Hydrochloric acid 

Hydrogen peroxide 

N-hydroxysuccimide ester (NHS) 

Hypoxanthine 

L-glutamine 

L-lysine 

Mercaptoethanol 

Methanol 

5-(Morpholinomethyi)-3-(2-nitrobenzylidenamino)-2­

oxazolidinone (NPAMOZ) 

5-morpholinomethyl-3-amino-oxazolidinone (AMOZ) 

Ninhydrin 

2 -N i trobenzaldehyde semicarbazone(NPSC A) 

1-(2-Nitrobenzylidenamino)-2 , 4-imidazolidinedione 

(NPAHD) 

Nitrofurantoin (NFT) 

N i trofuraLone (NFZ) 

3- {[(2-Nitrophenyl)methylene] amino } -2 ,4­

imidazo lidinone (NPAHD) 

Sigma-Aldrich, USA 

Sigma-Aldrich, USA 

Invitromex, USA 

Sigma-Aldrich, USA 

Sigma-Aldrich, USA 

Sigma-Aldrich, USA 

Sigma-Aldrich, USA 

Sigma-Aldrich, USA 

Sigma-Aldrich, USA 

Merck, Germany 

Sigma-Aldrich, USA 

Fluka, Switzerland 

Fluka , Switzerland 

Sigma-Aldrich, USA 

Sigma-Aldrich, USA 

Sigma-Aldrich, USA 

Sigma-Aldrich , USA 

SDH, Eng land 

Sigma-Aldrich , USA 

Sigma-Aldrich, USA 

Pierce, USA 

Sigma-Aldrich , USA 

Sigma-Aldrich, USA 

Sigma-Aldrich, USA 

Sigma-Aldrich, USA 

Sigma-Aldrich, USA 
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3- {[(2-Nitrophenyl)methylene] amino} -2-oxazolidinone) 


(NPA07) 


Non-fat dry milk 


Norfloxacin 


O-phenylenediamine dihydrochloride (OPO) 


Ovalbumin (OVA) 


Oxytetracycline 


Penicllin G 


Peroxidase Goat anti-mouse IgG (H+L) 


Peroxidase-Rabbit Anti-Mouse IgG (Gamma chain 


Specific) 


Picrylsulfonic acid 


Polyethylene glycol (PEG) 


Potas ium chloride 


Potasium dihydrogen phosphate 


Potass ium tartrate 


Pyridine 


Pyruvic acid 


RPMI 1640 medium 


Salbutamol 


Semicarbazide (SEM) 


Sodium bicarbonate 


Sodium cabona te 


Sodium chloride 


Sodium dihydrogen phosph ate 


Sodium dodecyl sulphate 


Sodium hydrogen carbonate 


Sodium hydroxide 


Sodium pyruvate 


Sigma-Aldrich , USA 

Miss ion health food, Thailand 

Sigma-Aldrich, USA 

Sigma-Aldrich, USA 

Sigma-Aldrich , USA 

Fluka , Switzerland 

Sigma-Aldrich, USA 

Jackson Immunoresearch 

Zymed, USA 

Sigma-Aldrich, USA 

Sigma-Aldrich, USA 

Sigma-Aldrich, USA 

Sigma-Aldrich, USA 

Merck, Germany 

Carlo Erba, USA 

Invitromex, USA 

Invitromex, USA 

Sigma-Aldrich, USA 

Sigma-Aldrich, USA 

Sigma-Aldrich, USA 

Merck, Germany 

Merck, Germany 

Carlo Erba, USA 

Merck, Germany 

Merck, Germany 

Merck, Germany 

Sigma-Aldrich, USA 
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Streptomycin 

Sulfamethazine 

Sulfuric acid 

Tetracycline 

Thymidine 

2,4,6-Trinitrobenzene Sulfonic Acid (TNBS) 

Tris (hydroxymethyl) aminomethane 

Trisodium citrate 

Tween 20 

Sigma-Aldrich, USA 

Sigma-Aldrich, USA 

Merck, Germany 

Sigma-Aldrich, USA 

Sigma-Aldrich, USA 

Pierce, USA 

Sigma-Aldrich, USA 

Fluka, Switzerland 

Sigma-Aldrich, USA 
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, 

lJ'YI'YI"" 3 

~ '-' d
3.l!VI'WlHl'l;l1'·fWli'tJel'l AOZ II~~ AMOZ 

111 -3el~:ulw-2-elelfl9l'119l'~~hJ'w (3-amino-2-oxazolidinone; AOZ) U,,~ 3-fl~:ulw-5-

lJel1l'l fl~l 'WtlJYlo-2-fl fl fl9l'll9l'~~hJ'w (3 -amino-5-morpholinomethyl-2-oxazolidinone; AMOZ) 

lJlYll'tJfin1' tl1tl'U -3m{1Jflfl9f!'U'W!!9l'o~ 1~'fl' (-3carboxybenzaldehyde; CBA) hW1~ tllmi'W 1110 
~ I I V 

mr'U1'Wh'l~~'W'lh1fl'\l1f)111YimUl1fllJ 37 fl~fl'l!9l'm9fv(1' !~'W!'J(j1 169f1 hJ~ \llflU'WI9l'J'J'il(1'V'U
• 'U 

methylene]amino} -2-oxazolidinone, CPAOZ) LL~~ (3 -{[3-carboxyphenyl methylene]amino} -5­

morpholinomethyl-2-oxazolidinone, CPAMOZ) lflfJ1~ thin layer chromatography (TLC) 1~ 

!'tJel1!9l''W~ !1J1il'WVo 1'W floV hl'lv{lJ l~tJ IlJ'Ul mvJ (1' 'I'llh1'mi~ lflv1~un(1'1'W 1\?1)!'il'W 

\91n\l(1'fl'Ufl'J111'U~(1''Vli'tJv~(1'1':i~~~!m1~'V11~lflv'l~1~ TLC 1~ 5 !tJV{!9l''W~ llJ1i1'WV" lu. 

3.2 !~ellHn'j CPAOZ t1'Uhh~h~'Vnli~ cBSA II~~ OVA 

'Vl1 m ':i ltl~ V'W 'I111 fl1{'U f) n9fo 6\H) ~ 1tJ ') ~'W'Vnl1~111(t1'W 11~!vij'WtI;)lJ fllJ 
-u cu ,u '\I 

bovine serum albumin (BSA) lJl!~lJ(1'l)W~~'W"l~!Dij'W"lV!1e1hflOtl1)'fl' (EDA) ~lJ1mn'W'Wtl !!O~ 

(1'1) -l!VTIO -3-1V!111 TI"fl~m 'W 1'W)'I'1 0 -m{I'U "l~B"l11'fl' 1~ IV! )fl"tl h'fl' (-[ Ethyl-3­
" ~ 
'" 0 'I j) "" ""'1 d/

)dimethylaminopropyl( - carbodiimide hydrochloride; EDC) 'il1fl'W'W'Vl1 !'I1'U)~'Vl1i IV!Vtll)L!tlfl9l'lJ 

H1'W!rltliJ1~!!(\~Hl'lfl(1'lvJ\?11l\<~IVlfl{9l'1~'W (phosphate buffer saline; PBS) 1'Wtll)'Vl1'W \l~1~ 

llh~'WtJ) ~ \l(1''V1TII~'W1J1fl (cationized BSA ; cBSA) (Hermanson et at., 1996) \llfltT'W1111tJ)~tJ. . " 

cBSA l1~V ovalbumin (OVA) m'Vl1nl)!~r)lJtl'U(1'1) CPAOZ !l"~ CPAMOZ l\?ltli~(1'l) EDC 

1tJ fll) !~fllJ 'Vl11,x'U l' (1''\'1 il \?l tltll) lWn9flJ H1'W lrlV'Ul~!!"~ '1 ~ PBS i'W fl1 ';i 'Vl1'W m 1 'il(1'fl'Uf)1';i l~fllJ• 

111 cBSA-CPAOZ 'I1~el cBSA-CPAMOZ 50111 lmnflJ ~(1'lJti1J Freund's complete 

Q..I I .J:, .dl ') n I ~ d V q I <jI Q..I rI 
adjuvant (FC A) 'l tJ el\9l) 1(1'1'W 11 'W ~\9I ell1 'W ~ I\?ltllJ )111\91) II (\:::; l! \?l1'IJ1'U';i!dill 'l5fl~'Vl fl ~'IJ V~'I1 \1 (1'1 tI'W 'W ~ 

" " 
BALB/c !'Wfl'lijV tnV 8~tJ\?l1"j 'Yi"'~\llfltT'WQ\?lm~~'W'Yi'WcM11\?1V1~tJ~lJlill!!tl'W~I'il'Wl'vhl~lJ!!~. . '" 

5 
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Ntl'lI cBSA-CPAOZ ti~tl cBSA-CPAMOZ tlU Freund's incomplete adjuvant (FIA) lW1'W~ 14 
v V 

Q.I d <JJ Q.I d V I V q ad Q.I d ~ Q,I .<::i 

ti".:J1l1flfll'H!\?lm ~VJ 'W'fl) ,m'.if) ll"~'Q\?ln'Wtl tll.:J'Wtl(J 2 tll'Yl\?ltlflf1 2-3 'fl).:J lmJl~tl~ti~.:J'il~ 7-10 

1'W IOU9filJ 'illfH~ i:)~~l!~ .:J19l1 !!"~tJ1h.l m 1 'ilH lH tl'W~Ufl~~ ~ ll'Vn:;;~tlHtl'W &ll 'il'W 1~tl1~ indirect 

ELISA 

, 

'" d\JJ "''I" "'''' 'I ~ "" '" 
3.4. ImUlJI9nnt ~eJll'.i !Vlm'YI~fl1UHn'lJ l 'H;l !l-!fl l'.i(;l'.iHllfll-!\illleJVl 

tJ 1!9l~ ~~11l'\Jtl.:Jti'W~ Q~ fl) :;;~'W ~ '1 ~tl~lJ lUI!ltl'W&lU eJ~b1' .:Jtl'~'illflfll'.i'Yl~tl'tlU1l1t11~ 
<u CII '\I q 

indirect ELISA lJl,\'H'lfJmJlJnU!9l,,~1J'tI~l"lIl P3fNSIII-Ag4-1 lWe)\?l'.ilifJ'W 3 ~f) ll\?ltll~ 

tl'n'Wf)ilwTI~'Wlfl'fl'f1f)" (polyethylene glycol; PEG) 50 !tlf){!~'W1'l !1J'Wtl'1'.i9htll'Wfll'.iti'fleJlJ 

0' 'JJ '" ... 
v o'd, d1 d '" 0.1 '" 1 "'''''JJ 9 'JJ '1

!9l~m'Ul\?l1t1fl'W!W:;; ~'1Hlltin!'fltI.:J!9lM'YllJ eJ !'WU9l'W'Yl'W f):;;1J'\.JeJYI!'lifJ'fl'W 'YllJ\?l'W (hypoxanthine 

"'.... a'It] "''1 .dI "''1 '0'", \Iiaminopterin thymidine; HAT medium) '1 'Wfll)'f1\?l!Mfl!9l~~ !eJU) !\?l1ll 9l~!9l'fl'fl1Jtm ~'fllJl'il:;; ~lJ 

" , .. 
tl'1111) m'il~ ru 1111 'W fJltll) iJ ri ':nH9l" ~~1111l ~\?l lmf) .:J!jj fJtilJ\?l fJltJ.umJ) :;; lIlUJ 2 fJlVl\?liL !~tI 'H9l~ ~ 

u • 

1~un~1I1~11lhl IPi'tllJ~ f)unwfi 37 f) .:Jr'fll9l,,!9ftJtl' ll"djm{ uf)'W lVl f)f) f119l~ 5 !'l.lf){!~'W~
'U q 'U . 

j} 

\9l'j11ltl1!Itl'W&lUf)~~tl CPAOL H~f) (PAMOZ lVltJ1~ indirect ELISA 'illf1tl1tln!~tI.:J!9l'fl'fligu~ 

1~1Jl'l'W!!~,,~ti~lJ tJ1!9l"'flI~Un\?l1l1m'Wl~~1t1fo-l" indirect ELISA !1J'WUdf1lJl'Vllfll'.i!~mll.:J1~. 
V 

d. Q.J i c:::.d 

tlfl'fl).:J ~~W11i indirectEUSA 

ELISA 

" 
tJl OVA-CPAOZ 'I11eJ OYA-CPAOZ 1Jl!'f1~f)UU'W~'Wti"lJ'UfJ..:j'ill'W ELISA 9fWVl 96•

" .
'I1~lJ ~l.:Jlldtl1TvI!l'lf){ 1rifJ1til)!~tI':]!9l'fl'flI~Un~1I1YilJl'illfl!!~'fl:;;'I1'llJ tllJYi 37 f).:Jf1'1 

!9W!9ftltl' 2 ~11m ~1.:J~1tJ1Tl~I,'\"If) { 31'l:J !&llJllfJ'W&lUB~'VJ&ltl1J:iJ goat anti-mouse IgG ~ll 
w'Wl9l11 horseradish peroxidase (HRP) !~tllJB~ tllJ~ 37 B.:Jf1'l!9l,,!9ftlb1' I i11lJ.:J ~1~;{1tJ 
"'• .1 0.1 0' '" '" 1 0' dJ 0 I 'JJ 1UYI!Ylf)) 1I'fl:;;!\?llJtl'n'fl:;;"ltltl'Ut1'!\9l)\?l'Utl.:JItl'W 9llJ 9l.:Ju):;;f1flU\?l1t1 OPD U~~ H202 ":;;'flltl 'W 

v , 

citrate buffer Vl.:Jl1 !1J'Wnm 10 'WlVi l&lllm\?li'flVl1~f1 !.yjeJ'I1~\?ltl~fl~tI1 Ul'ill'W ELISA 'lfU\?l 96 

'I1'fllJ1Jl1\?lflnVl\?lf1~'W!!tl'.:J 492 WllWlJ\9l) l\?lmfl~eJ.:J ELISA reader 
• 'II 

~ , 
Q...I V~ ~ V ~ .c:::f,.c::t\J) V 

3.6 'YIVl(,Tflll tl fl'lHU:::: (;llJ'lJ \il!ll el.:.i \ill-! 'IJ el.:.i Hell-! VI 11 () Vl 'YI !Vl 

3.6.1 tilleJ 19i1'Yltl1JeJ.:J 1111'W l'f1'fl'\..lBmlB'W~ueJ~ 

'Vllf11'.i\?l)1'iltillB 19l1'Vltl'Uf)-1111 1'W l'f1'fl'WB,,!!tl'W&lufl~ 1\?ltl1~'lt\?l'Yl\?ltl'f)U (isotyping kit) 
.. 

<Ot.Q..I ') 0 jJ 0 9J ~ Q.J <d d 

'Utl.:JmEJ'Yl Sigma-Aldrich !tp)IJ'Ylln1'j'Yl\?l'fltl.:J\9llll'UeJU'W:;;'Wl'UeJ.:J~~H'l\?l \?l.:J'W !\9l)tllI Isotyping 
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specific antibody '15'W~ IgG I, IgG2a, IgG2b, [gG3, IgA 1I":;; IgM 1J1111f11:il~tHl1.:J"U PBS li1"hi' 

ml1Jl~fJill.:J 1: 1000 t'h'lUl~1J1'Will'W ELISA 'If-W~ 96 l1"1J'l1Cl1JCl:;; 100i1J lm~~n 1I111'UlJ~. . 
~ru'l1iJ:iJ 4 fJ~f1'll"liCllctiVbY &Wl1Cll 24-12i11lJ~ th1JlllH~'W PBS (pH 7.4) ~iJ 0.05% Tween 

20 (PBS-T) ~1'U1'W 3f1f-:J l~1J IlJ 1'W lfH1'UfJClllfJ'U~'I1JeJ~illn lf1Cl'W~l.:J'1 ~;{fJ.:Jfl1:i\9l:i1ubYfJ'U 11C\1J•
" . 

[1:;; 100i1Jlm~m 'W1Ul'Uril'l1f1Jl~V .H"liCl~'If-W\91 96 'l1rtlJiULl1JVi 37 fJ.:Jf1'll"lifW~VbY l~'Ul1[11 1, 
• 'jJ j.I , 

i"1 1:JJ.:l\llmr'Ul.'l11Jllll':)~1lJ PBS-T ~1'U1'U 3 f1f.:J l~1JllfJ'U~'UeJ~'Vl~CJiJiJYi~ll'\'n:;;~fJ mouse IgG 

.::id I 0 Ids .:2 d ~ 
Yl1J HRP l'lffJ1JfJQ "li.:J'illl'Wl:;;~H) Fab (HPR-Rabbit anti-mouse IgG (Fab specific» YllufJul.:J 1 :600 

i,~ PBS-T l1[11JCl:;; JOOl1J lm~m 111l1'Wlul'W'If-W~ 9611[1lJIULl1J~fJrul1j):iJ,.reJ.:J 1~'Unm 30 
q q q cu 

d QJO 9J3J 0 " 'U1Yi ulfl'U'U'Ul1Jlm.:J~1CJ PBS-T il1'U1'U 

U:i:;;flfJ'U~1CJ OPD 1t[1:;; HP2 Cl:;;mvi'U citrate buffer l1'l1JCl:;; 100i1J 1m~m 1.JlJi'U~ii~ 

~rul1iJ:iJi1'fJ.:J rll'Ul1m 15-10'W1Vi 'l1~~t1fifi~CJ1leJ'Ul"li,jl~CJ!~1J 2.5M H2S04 'l1'l1J[1:;; 50 

l1J lm~l'n ulmT'U'Wlill'U FLISA 'lfiJ~ 96'l1Cl1JiU1~fl1~~fl~'UmY.:J 492tnl'UllJ\9I:i l~VlfI~fJ.:J. '" 

ELISA reader 

3.6.2 fl1:i'Vl~bI'tl'lJfl1:it11ufif)~CJ1oU'llJ (cross reactivity) 

t11fll:i'Vl ~ bI' eJ1J~ru"flEJ w:;; 'm).:)t[ fJ'U~'U fJ~ 1~1~CJ1~ competitive ELISA 1~v1'*bI'U 1'U 

flri1Ji'U 1\91:i~1l:i'U i~llf13-fJ:;;iJ1'U-2-fJfJfl"li119i~~I'U'U (3-amino-2-oxazolidinone; AOZ), 5-llJYl 
, 'U 

CllJeJ {~fJ ~1 'U-3-eJ:;;:iJ1 '\.1 -2-fJ fJ fl9f 11"li ~~1 'U 'U (5-methy1mol1'hol ino-3-amino-2-oxazolidinone; 

AMOZ), I - fJ:;;iJhl 1 ~ll~'U 1'Vlau (I-aminohydantoin ; AHD), 1"li:iJm{U11"li~ (semicarbazide; 

SEM), 3-(-21 'U 1\91:i l'V'lij [1l1Jb~'W tl :;; :iJ1 'U -2-(fJfJ fl"li 119i~~1 'U 'U (3-{IC2-nitrophenyl) methylene] 

aminoj-2-oxazolidinone ; NPAOZ) , NPAMOZ, NPAHD, NPSEM U[1:;;bY1:i'UeJflfl~lJ~1'W1flCJl 

Ufi9h'U:;;~1.:)'11'J5'U AeJ'U bvl[1eJ{fl9fl~'U 'UfJ{~ClfJ{fl9il~'U f1Cltlll:ilJlvliJmlCl l'VliJ~Cl~'U l\91\9l:il 

i9ifl~'U cli[1vlll1J'Yllc1f'U H[1:;; bYl\9lJul\91lJv~'U 1~'UbYl:ill~.:J,)'U l\91~tJ1JbY1:i~1.:)"l ~fl11lJl'I1lJ'1J'U 10-0 

I1J 1 m flflJ~fJiJ [1 ~~m u1I1t'llu~ [l :;; f11 11Jl.ulJ .u'U 1Jl ~ bl'1J tl'lJ l1J l'U 1fl [1 'U fJ C\U fJ'U ~1J fJ ~~ I~ fJ u1.:J 1'U 

" 0 ov 9 Q./ I q lfj 9J V ~ 9J 0 'iJ Q.c::S

PBS 1~lJ'Vllfll:i~bI'lJfl'U !'UD\91')lbl'1'U I: I (v/v) 'Vl.:J 11'U11JfI'U 1l[j1'Vl1fll')'Vl~bYeJ1J~1VTjj indirect 

" 
ELISA ~l1Ji'U\91ml1V'I1fJ 3.5 

'Wlfilfl1:i~~fl~~lIbY-:j~l~'illfl~Cl ELISA 1J1'l11fl1 IC ~1tJhhumlJ GraphPad Prismso 

4,03 I~CJfl~l~~ 50% BIBo 

50% B/Bo 
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80 ;{~ I'ilnn~~n~tlU('1',:jG\W,:jvHl ELISA ~1:uiju~tl&lllltl~I9ie),:jm'j1~tJfif)1£Jl'li11J 
9J 0 c-' r! d d Q QQ rv 0 ;t(l.I 

IH'l1flltl1UlIDWtJU'j 19i'W \9ItJ!)m tJl'lJ 11J (%cross-reactivity) 1~ tJ\!<il'j'fll'W 1 ill ~,:jtl 

3.6.3 f11'j'Vl~?I'mJf1111J'h (sensitivity) 

'Vl~?I'~'Um11J 1 1'lJ~,:j l1J 1tll fl ~tl ~~ IIUtl ~'U eJ~ 1'11tJ11l competitive indirect ELISA l~tJ 

~Yll~tl limit of detection (LOO) l~tJ LOO ;{~ fhfl"J11JI'li1J'Ii'U'lJtJ,:jbY1'j~U~tJ~bYYl~'iY11J1'jtl
q 

"l , "" 
SO fl~ 'fll1'UtJ,:jI'U'WlJl\91'j)Iltl . 

" 3.7.1 f11'j l<il'j tJ1J ~ 1'111'j 'i'hl1 j 'Ul~ tJ,:jI"iW~1eJ'U11YllJl 


H'Dll11'j RPM! 1640~'I111J11&l1J Sodium bicarbonate, Glucose, L-Glutamine ll~::; 

".- 3J I dt .::!d 

Sodium pyruvate mnm~,:jvl1tllm~,:jn'j~,:j'Vl1J membrane 'lJ'W1Yl O.22~m 

"" dll a.l .,; 2i3.7 2.nnl<il'itJ1Jl9i~['j eJ'IJ'j ~1J11'i1J<iltl 

'I1119i['jIl1eJ'UnYllJl~v,h'Um'jfl~I~~nlJlIitJ,:jitl T-flasks 'lJ'W1Yl 175cm 21~tJiri media tJ11J1<il'j 

200ml ~ij fetal calf serum )FCS %10 (l11Jitll9i~ ~Ull1illi 3719iIlI9f'U?I' ~ii'fll{u~tllYl~tJnl9i~ 5 
" q " 

n I d d
lua'il9itl<il 

3.73. nn~n1l1 ~nflUl::;n1'j11l1'i1J'U~,:j leJ'U11YllJl 

" l'V'I1::;I~tJ,:jI9i['j~"leJ'Un~1J1itl T-flasks 'lJtll~ 75 cm 21~tlldm 7"J'W l~mn'U culture 

" 
media 'Vln1'U 'I111tJtr'U ~ 1'W 1W9iIl ~ 'W rmJv1,:j1Ifl'jl::;ri'iHlJlUlIW'U~'Ue)~

q 

, , " 
nm 1'li1lm ~ UUll1 illi1i~ ~ ll~1'1111 tJ 1~1J i rifl~~1Jl.r 'ill ntrml1fl~~1JUl,.r'iY1J~~ l~ m&l1J 0.1 M 

q " q 

phosphate buffer, pH 8 tl,:jltlfleJ~mntJ'j~tl WI9iVhh?l' tJ11J1<il'j 50li~iiii<{l'j tJhJfi1fl111Jl~tl 
" ,

m~-~1,:j'lJ~,:jDll11'jI~tJ,:jI9i[1~~~ll~'W&l'Ue)~1,.rll'ililU pH 8.1 lYltJl~JJvJLl-j~{ 1 M Tris, pH 9 

" fi~'W'I111J1!~ml,:jltlfl~~m1ltJ'j~tl wl~tJl,.r~e)<il'jlnnll1Il l~lil'U 1 li~iiii<il'j~m.Jl~ 1l1ntrtll~1J 

http:li~iiii<il'j~m.Jl
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0.1 M phosphate buffer, pH 8 ".:Jl'Ufltl":lJtJl'\.h~'W !e:J1"lfl,h hbl' tl~1J1\9l) 30lJ"ilil\9l) ll~1'vhfll) 

'li::;lltl'U~hJtI~t)t1n'iJlnfltl":lJtJltl)~'U !e:J 1~CJfll11~:IJ O.IM citrate buffer, pH 3 ,j~1J1\9l) 30 

lJC1ilil\9l) ~~t1:1Jfl'Ufll)ioti'l1(leJ~Yl~HH)~~lj 4M Tris 'lJ~1J1m 1001:IJ lm~~) tfhHn)(l::;mv~ 
" 

t1eJfl1J1'illflflt)":lJtJ l1J)~~1 w l"lfl~l hbl' l~vl11'll~C1::;'l1(ltl~ijtl~:IJl\9l'J 1 lJ(lilil\9l) 'l1".:J'il1fltJ'W'Wl 

3.9 fll'HVI~tllJ't!~V1l11ltH)1J(;TllAOZ Ha~ AMOZ l~tI't'i~f)fln ELISA HlI~fl1l'YI~tH)'IJ 

.1 "" '" ~l::;~'YIHftl~~~~~~V1l11l(;T~1J 

3.9 .11\9l~V:IJ'li~\9l)1'iJbl'tl'\J~'UII'\J'\J 1~CJeJ1flVlHrnfll) ELISA 3 U1J'U. 
. ).9.1.1 Antibody captured indirect competitive ELISA (rabbit anti-mouse IgG-

HRP) 

1 ~ Q. 'V ~ 9J ~ 

~~m1'1Cltl'\J'iJ1'UYl~bl't)'U ELISA 'b''U~ 96'11~:IJ~1CJ lltl'U\9lI'il'U CPAMOZ-OVA 1'1l1:IJ1'U:IJ'U'U 3 ,2, 1 , 

0.5,0.250,0.125 llC1::; 0.0625 1:IJlmfl1:IJ~mJClilil\9l'J tJl1'lJ1~:lJl'W 'ill'WYl~bl'tl'U ELISA 'b'iJ~ 96 

'l1C1:IJ 'l1":lJC1::; 100 l:IJ lm~~) ll~l'ti:IJ~eJu!'l1fliJ 4 t1'lfl'll"lfm91Vbl' 1~'Unm 12-24 ~11:IJ'l tJl1J1 
l\ q q qJ 

~1'l~1V PBST ~1'W1'U 3 1'1~'l 1~:lJbn'J(l::;mv I%BSA 'l1":lJCl::; 300 llJlmilm ll~1'W1l'lJ1ilJ~ 
," 

q 

" 
t1tu'l1fliJ11'eJ'l!~'Unm 1 <if1 1:IJ'l 'iJlf)'U'WtJl:lJl~1'l~1tJ PBST ~l'Wl'W 3 fl1~ !~lJ llJ 1'W l1'1Cl'Wtlll 

q '" 

IW'W~'\Jtl~~!~t)'ill'l~mllJl'li':IJ'Ii''W 1.5 - 0.024 Il:IJ lmn1lJ~t1iJ"il~'\9l) tllJ~eJu!'l1fllJ11'tl'l!~'Wnm I 
q '" 

I 'JI iI • 

i11lJ'l 'iJ1ntJ'UtJl1J1~1'l~1tJ PBST ~1'W1'W " 3 1'11'l l~lJlltl'W~'\JeJ~Yl~tJfliJYi~lll'll:::~tl mouse IgG. '" 
~ij HRP 1~t):lJtlV )HPR-Rabbit anti-mouse IgG) ~!~tl'ill'l I: 10000 1'W PBS 'I111lJ(l::; 100'" . 

I " • iJ 

llJ lmil\9l) 1l~1tJl1'lJtllJYim~mmJrrtl'l!tJ'Wn"l I lf11m 'illfltJ'W'Wl1J1~l'llOl'lCJ PBST ~l'Wl'W 3 
q '" 

~ '" v If) a' d! .1 :Ii '1
m'l !\9llJbl'n"::;mVb1''\Jm\9l)Yl~tl'lW1-J l"lflJ ''If'llJ)::;flt)'\J~1tJ TMB ll"::; HPz (l::;llltJ ~'W citrate 

buffer 'l1~lJCl::; 100 llJ lmil\9l) tllJ''W~lJ~'Qu!'I1iJiJ11't1'l !~'Wrnl1 30 'W1Yi 'l1~~tluiHmw'Wl"lfJJ 
" l~tJ!~lJ 1M H,S0~ 'l1~lJ"::; 100 l:IJlm~\9l) 'illfl'l11-J'Wlltll~fi1~~fl~'W!!bl''l 450 ml'WIl.J\9l) l~HJ 

, , 
~ Q 'l.J 'V ~ ~ c:Sc:S 0 

! m t) 'l Microti terp late reader 1'1 'ill'J tu 11'1 1 1:IJ !'UlJ'U'W'U eJ'lltt)'W \9l1 'iJ'W!!"::;lltl'W \9l'U eJ~Yl!'l11J1::: bl'lJ m 
, , " 

~ ':V d,1'j) 1 '"d 0 a
fllllJ!'UlJ'U'WYl!'l1lJl ::: b1'lJ'Vl ~:lJ1Yll competitive indirect ELISA ~tJYl1\9l1lJ'UhI\9leJhI indirect EUSA 

" , , 
~ jJ Q I iJ I -C:I. .:::::". d 'jJ $I 

!'\JtI'l\9l'WYlfl"ll1J1UCllll\9l'il::;!\9l:IJbl'l'Jt)bl')::; AMOZ 1J1\9l'J]'1'WYl1'1l1lJ!'UlJ'U'W 80 , 40 , 20, 10, 5,2.5, 

I, 0.5llCl ::; °'W11'WflflJ~tllJ(li1i1\9l'i !I"::; NPAMOZ ~fllllJ!'Ii'mjhl 20, 10, 5,2.5, 1,0.5,0.25,0.1 

!I"::; 0 'Wl11-JflflJ~DiJllilil\9l) !~lJ(j'lltlvl~eJlJn'\J IlJ l1-J lml'W'Wtl(lutl'W~'\JeJ~ 0.1875 llJ lmflflJ 

" ~DDllilil\9l'l 1.1-Jmru'UD~ AOZ tJ1-JnYhlHYi1'Wt)'lt~l:nnl.J 
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3.9. 1.2 Antigen captured direct competitive ELISA 

~ ~ 9J q ddO I ~ d "" 
ljiHH)'U'U1U'Yl~bfB'U ELISA 'liU~ 9611qlJ~,)!'.J lleJU(9l'UB~'Yl'Ull'Wl~(9leJ AMOZ l'UB'Ul':)'VlmllJl'UlJ'U'U 

1.5-151lJ 1mnflJ~mJ~~~m tilJ~eJru'l1flJJ 4 eJ.:jf1'll"1f~!9f!'.Jbf !lIunm 12-24 i'') llJ.:j UllJl~l.:j~')!'.J. " 
" . 

PBST ~lU,)U 3 flf.:j !~lJbfl~~~m!'.J I %BSA 'l1('jlJ('j~ 300 llJ 1m~(9l~ !n1Tthllj,..ilJVieJru'l1f1JJl1B':). . " 
I 11 iI. 

!lI'Unm 1 ~')1m 'Ulm1'taJllJl"til.:jJ{-;W PBST ~l'U,)U 3 flf.:j !~lJ AMOZ I~BlJ~~nULgui95l1 HRP 

~mllJl.ulJ'lJU 0.425 - 3.4 ilJ 1mn'flJ~BJJ~~~1'\) tilJ~Brul1f)JJl1B.:j 1 i')1m "til.:jJ{,:W PBST l~lJ. " 

bfn ('j~('jl!'.J~'Ubfl\9l)'Vl'UB.:j!B'W i9511 '11 ~~t1an1!'.IllB'U i"1f11 tJlltJ1~~ l~~n~'W!! bf.:j 450 'U11'U!lJ(9l'j 

l~mllJ!.ulJ'lJU'UB':)UB'U~'UB~U('j~IW'U~!'UU~I11:lJl~bflJ;i)B 7.5 u,,~ 0.85 llJ 1mnflJ~BJJ('j~~\9l) 
. . " 

(9l1lJ~1~'U ~jlmllJl.ulJ'lJUViIl1:lJl~tY1JVii~lJl111 competitive direct ELISA 1~CJ111(9l1lJ.,j'W(9lB'U 
" , .~jJdl 'jJ I Q Q, d <jJ'J)

direct ELISA l'UB':)~'U'Yln(l1,)lJlU"J lL(9l'iJ~!(9llJbfl~Bbf~~ AMOZ lJl(9l'j]lU'YlmllJl'UlJ'U'U 100,50, 

25 , 10, 5, 2.5, 1,0.5, 0.25, O . lll('j ~ 0 1..J11unflJ~DJJ~~~m lW~ NPAMOZ ~flJllJl.ulJ.u'W 10,5, 

2.5, \25,0.5,0.25,0.125, 0.0625 It('j ~ 0 ~Jl1'UnflJ~DJJ('j~~(9l'j l~lJ('j.:jlt1'WjBlJflU AMOZ I~BlJ 
" ~~n'Ulgu i"1fl1 HRP 0.85 ilJ 1m nf1J~BJJ('j~~(9l'j iumru 'UB.:j AOZ lIu o111iu111'U eJ':)I~!'.J')tlU 

3.9.1.3 Antibody captured indirect competitive ELISA (Streptavidin-HRP) 

~ .q, jJ Q ..::i <j} 9J 
!fl('jB'U'Ul'U'Yl~bfB'U ELISA 'liU~ 96'l1('jlJ~,)CJUBU\9I!'ilU AMOZ-OVA 'YlmllJl'UlJ'U'U 0.156-5 . 

". . 
1 %BSA ll~')tJlltJtilJ'Vimu'l1f1iJt1eJ.:j!lIun('jl 1 ~') llJ.:J 'iJlnlI'UtJllJl~l.:J~,)CJ PBST l~lJ llJ 1u. " 
1fl('jueJ('jum.J~'UB~~eJ AMOZ1~eJlJ~~tl'Ul'U 1V~'Ul~B'ilN~fl11lJl.ulJ.u'U I: 1000 - 1: 128000 ti1J~ 

~ru'l1iJJJ"rB.:J 1 oih 1m "til.:J~,)!'.J PBST l~llbfl~~ ~~ l!'.J Streptav idin ~iJ HRP I~BlJB~ 1:2000 tilJ~ 

~ru'l1~JJ"rD.:J 10 ulVi "til.:j~1!'.J PBST !~mn'j('j ~ m!'.J~Ubfl\9l)'Yl'\lB.:JlD'Ul"1fl1 11~~tJfifi1fJ1wul"1f11 
lI] ~ ') lI] v <jJ <jJ .::::. .q, dd 

tJl !t11~~1~~n"um'(.:) 450 t..!l ~'U!lJ(9lJ !~fl,)llJl'UlJ'U1.J'UB.:)IlBU(9l1'il'Ull~~UBU(9lUB~'Ylll1lJl~tYlJ
'\J 

" ". 
competitive direct ELISA 1~!'.J111(9l1lJ'1jU(9lBU direct ELISA lDB.:)~uVinrilJlJ111"tiJ ll~'il~!~lJbfn 

~('(J~ AM07. lJl~)~l'U~mllJl.u1J.u'~j 10,5,2.5, 1,0.5,0.25 , 0.125 ll~~ 0 Ul hJnflJ~BJJ('j~~\9I) 
.:::t <j.J 'jJ 1" Q..I I .<:::::\ QQ 

U('j ~ NPAMOZ 'Ylfl111J!'UlJ'U'U 5, 2.5, 1.25 , 0.5,0.25,0.125, 0.0625 !lfl~ 0 Ul ~Um1J(9lBlJ('j('j~(9l) 
. " 

!~lJ~.:J ltl'Yl1Dlltl'U lleJ'U~m)~~B AMOZ!~e)1J~~n'U '1'U 1B~u 1 :4000 i umw'UeJ.:j AOZ UU0111 

'lu111U B.:J 1~!'.J') tl'U 

http:1,0.5,0.25
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3.9 .2i.h~!ih.Jlb ~R'l'rfifll'W'IJtl-1'l.f~\9I) 1'iHH1'U 


l!m 1~,1f1111J 11'IJ tJ -:J 01)\91) 1'ill~ (sensitivity) l1~tJ'\H1J lW 'lJtJ-1~n~~l~~~~. ~l1Jl)trr~ 


1¢1 (lower limit of detection) 'lJtJ-1'15~\9I)1'i) 3 U'U'U~I\9l~tl1JlW~tl 3.9.1 'I'l101'lltitJtl'Ji.JU1J1J~. ~ 

1'l11J 1~ ~1Jl1~tJ1l1f1111J 11 ~.:] ~~1'W O1'l\9l) J'ill~1Jl'l'l1f)1'li.J'l~liJ"Wfl111Jtlfl¢1fl'lml~ml1J!!li"WV1'lJtJ-:J
~ ~. 

, " 
i''lI{1fl~'l'U~r1~I.Utl~'IJ"Wl~ I ± 0.05 fl1lJ lrihmr1tJ~ centrifuge 'IJ"Wl\91 50 

iJr1~~\9I) 1~1J 100 IlJ 1m~\9I'l 'lJtJ'l~TJ1Jlm511"W AMOZ ~r1~mtll"W methanol fll1lJl'li'lJ'Ii'"W 

~1'l'1f)"w 1~tJll1f111lJl~lJ~"W~~'Vi'lmtl'W 0.125 ii'l 80 IlJ 1mfl1lJ~tJiJr1~il\9l'l ( U~r1~fll1lJl'li'lJ'Ii'"W 
V iI 'jI, 

'I'll 3 911 (mr-1'illfltT"Wl~1J\hmr"wu~1JlW 4 iJr1~ilm ~~1Jll1I'li'lf)tJ !!~11~1Jm~ieJ1~'lflr1fl~tl ) 

He1 ) ~fI11lJl'li'lJ~'W 1 "WtJ{mJr1 U~1JlW 500 IlJ 1mil\9l'l N~lJll11~1f)tJ l~hJ 10 iJ"il1mn{ 'lJtJ-:J 
" , 

2-NBA (2-Nitrobenzaldehyde; r1~ rlltJ1'W OMSO) D11JlW 100 IlJ 1 m il\91 'l (11?11tJlJ htli"lflfli''lYi 

1~( tlm,hl1r1tJ~ tJl1Jl~W-l~lJl,r';:lf)tJlllwlm l51tJ1Yi tJli,i.J1ilJ~ 35 - 39 tl'lf1'119HH9ftl~ Itl'W 
, . "I 

11m 16 i'11lJ'l (Overnight) !'W water bath I'IJVl'Vi 80 Hl'U~tJtJ1Yi lnl'l'il1mrtJ 11'l1,rl~'WYi 

~Wl1iJiJl1tJ':) l~lJ 0.1 11Jm{ 'lJtl-:J K2HP04 i.J11Jlm 5 iJ,,~ill?1) ~~lJll11~1f)'W l~lJ 1 'Wtl{1Jfl" 'lJfl':) 

" 1911~(JlJleJ~'ltJfll9$~(NaOH) U~lJlW 400 IlJ 1mil\91 'l lHr':)'illfltTtJl~lJ ethyl acetate 5 iJr1~~\?I) 

1.hlDl'IJfhlMI'li'lntJ 30 1'W1Yi !l~ltJlli.J~tJm~tJ':)~ 4000 'ltJ'U~tJtJ1Yi Itl'Wl1r11 10 tJ1Yi ~~ 
" 

, " j) 

~n"~mtlYiltl'WitJ ethyl acetate (oJfU¢1l'w'U'W ( i.JjlJlW 2.5 iJr1il~\9I'l l~l"Wl1r1tJ~'Yl~"tl.:)hnj 
11 0 ~l~ I 0 'l v JJ 11 cv II] ~ , d "'! 11

IW1tJl lJ'Yll !mm':)~1mtn~ 1'W ll?1~!'i)~\ r1~"ltl~l'W'Ylmr1tJ 'W11"tl~~1t1 leJfl!9I'W (n-hexane) 

i.l~lJlru 1 iJr1TIil\9l'l n1J ~1'l"~r11tJ'I1~I~tl{ (0.01 1lJm{ PBS) ~~1J!111~lntJ tJlhJ~'Wm~tJ.:)~ 
" , " 

4000 'ltl'U~tJ'WlYi ltl'Wnm 10 'WlYi ~~lm~1"w1J'W (i''W Hexane) fltlfl ltllriTwril.:)YiltltJi'W'lJtJ,:) 
~ 

'I1~ll"ltl{~lJ~l'll'W'li.l NP-AMOZ "1i.l111 ELISA ~flhJ 
~ 

" .­
llU'li.l 'l1'W 'lJtl.:) fln'l'llf)1)'Yl~ r1 tJ ':)CJ!1 hlfl1 ':)1~fJ1ntJ )intra-variation assay (ll r1~ fln111fl1'J'Yl~(ltJ.:) 
" .­

CJ!T)~1111':)f11':)01)'Yl~"tl':) )inter-variation assay ( 

1~tI intra-variation assay 1¢1'il1nfll'J111~llQ~tI (mean) ~11~tI'lI1J"wlJlmjl"W 

(standard deviation, SO) llr1 ~ ~ 11U tJ{19hJ~«1Ji.l~~ ~'Yl i'IJ tl.:lfr11lJll i.l nh1"W(%CY) 'lJtl.:) fll'J 

<:::::t. d: .t.:1. I V (V Q Q" & 0 \I] 9J
11fl"i1~11 12 9I11~(J %CY ¥Hl fI1)B(J"~'lJtl':)~lJi.h~~'Yl1ifl11lJlli.JnbltJ Cj)''lfl1'W1W l~'illfl 

%Cy=SO x 100 

mean 
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mean 

so 

v ~ , 

~1'U inter-variation assay 'l1'Ui~1l1fl'VIVlbYtl1J1'l1mh:Jl~!'ntl'U 4f1frVini:l11911-:Jtl'U 
• 'jJ iJ I 'V 'jJ II I 

lVltJilll~~~f1~-:J'I'll 12 9$1 l{Jervll'VIflfl~-:J'idlJtl'Ull~1i~ 48 9$11l1fl'l1'U1J1'1i'tl1wlii~m111~1 %CV 
• <u 

~ ,,~ 

'lJe:ml-:J 48 9$l~j'W 

I jJ ~ all] 'jI I 

fIlfl11lJ\1fll9ltl-:J (accuracy) 'lJeJ-:J,\!VlI9l'nllbHI1JbYllJl'H11lfl11::;11 lVl'lllflfll 

%recovery lVltJ'I'l1fl111lml~rfI'l1mh-:J~1l fl11l~lJ 'ffl'j1HlJ lW ~W'1 ~'VI111J'lHlJ lU!HU'U el'U ~ -:J i'l.J 
, " 

t'l1~lil1lml~11'~mm~1 %recovery 1l1flbJ>;111'l-:J~ 

%Recovery 'l.J~1J1U!'lJeJ~'ff11~1lml::;11'~ X 100 

tl~mru 'lJeJ-:JbY11~l~lJ~ -:J itl 

, " 
i-:Jl{1eJ~-:J1JVl~~lBtJVl'IJ'W1Vl 1 ± 0.05 fl~lJ '~''Ul1~eJVl centrifuge 'IJ'UlVl 50 

:iJb'l~~\9I'j H'l.i-:JeleJfll~'\.! 2 'll'Vlfl11'Vl~b'leJ-:J 1JllJll~1J 100 ilJ lm~\9I'j 'lJel-:JbYl1lJ119l1il'1'W AMOZ ~ . '" 
9 9 'l1 'l1 'l1 j}';::1 1t] ') ." '" """" 

b'l::;b'lltJ!'W methanol \11ml1Jl'IJlJ'IJ'U'ff~'VIltJlu'U 5,2.5, l. 0.6, 0.3 ll~::; 0.25 !lJ !mm1J\9IeJ1J~~~I9l'j. 

LC-MS/MS 
d 
'VI 
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. 

c1 

U'Yl'Yl 4 

" vhnl'Jm~\9i't..l'l1h1'Vl~iH).:J l~(JH' CPAOZ-cBSA 'I1~eJ CPAMOZ-cBSA~nJ11-.1 4 flr~ !!~1. ., 

. " 
'Vl~~eJU indirect ELISA 'UeJ~1'l1BU1.:J9HlJ'I1h1Yi1~i'ufll'Hn~~1-.I~1t1 CPAMOZ-cBSA 'Vl~ 5 1'l1'il~., . 

""llJl'Jt\?thmB'W~m)~~CJ CPAMOZ i~ (\911'J 1.:J~ 4.) \).:J i~'l'11fll'J\91J"1'ilfl11lJ""1lJ1J"t\'UeJ.:J 

!lBt-J~Ua~Ihlfll'J~'lJtlU CPAMOZ. NPAMOZ !!l;l~ AMOZ 11-.Inj~(;t'J~ (llJ1~Yhf)1'J!~mJ~B)
'U 

~1(J11i competi tive indirect E USA l'Pltla 1f1(J'I1 ~f1fllJ" ll.u .:J.u1-.l'Ua.:Jm'J 11-.1 ~UB""J" ~~!~lJ"~1tJ 

!l.u.:J.ul.Jf1U ?t1'J ~!~BlJ~Btl'IJ OV A ~~fI ~au aU'IJ'I.J nl.tl1 [1lJ11-.1 f)1 'J ~'IJ tl1J II BhI ~'IJ a ~ ~l!lBhI ~U eJ ~ 
'U , 

ELISA 


.. ' l~B.:J 'illm~ell \B'U ~'IJ eJ~ ~'IJ tl'IJ (;t 1'J l u ') U~ ?t'J ~ bb ~1 'il ~ t\ f1 ~1.:J a B fl1 tJ l'I1 ~B!bfJhI ~U a~.wBtI[1.:j1hi fll 'J 
'U 'U 

"hJ ~'IJ nu?tl'J~ nt-J '11 {"llJ ~.:J 'ill f1fll'J 'Vl~ [1 a ·n~u11 lrl B!~lJmllJ!,j'lJ'\j''U'UB~''''lJ V""'J ~1'U fll')II.u.:J.u1-.l• 
'il~Vll111~lfllJ"~~ fl~hlU~.:J[1 'Pl~li:'l.:Jlb ~'Pl.:j'h!BhI ~'IJ B~(;tllJ1'Jtl ~'IJ tl'IJ (;tlJ 1 hi nlv""J"~ 1~ (~nl.:JYi

., 'U . 

" . 
4 .2) ~~H'I1h1'Vl'l 51911 I,'U fllJ" '11 {l CJlJl 11J1 '1$ [1 ~!.wB!\91~ (JlJ !'1$[1 [11 eJ'IJ n ~lJ1~ a i tJ., 

I'Wmru'UB.:J AO? 1~Vllfll'Jm ;;; ~W1h1'Vl~i:'lB.:J 61'l1~1t1 CPAOZ-cBSA !rlBVl1f11'J\91,)1'il
, 'U 

jJ Q c.S 'V Q,c:i I IV 'V Q Q I d 
fll,)~,)l.:j!!eJhI\91'IJB'Plm(JTIi indirect ELISA 'I"IU11 'I1\1'VJf1\911""J"1.:JUBl.!\9I'lJa\9l\9lB CPAOZ )\9IlJ1.:J'Vl 

" . 
4.3 ('11 ~~ 'ill ml1-.IVl1fll,) '1'11 fll') \91 ') 1 'ilfl11lJ ?tTlJ 1') tl 'UB.:J!! a'U~'IJ B~ 'ill fl'l1 \1 1'l1Yi 4-1 l'U nl') ~U tl'IJ 

CPAOZ lhl~UV""'J~ ("1111~Yllfll'Jl~mJ~a) ~1t11TI competitive indirect ELISA 'W'IJ';h !!eJhI~UB~ 

""llJlJtl~U n'IJ CP AOZ '1'U ,)u vm~1~ ri1h11 t-J fll'J'Vl'Pl(;taUfI11lJ ""llJ1')tll 1-.1 fllJ" ~'IJ'UB.:J!!ahl~U eJ~ 
'U 

'illf1'\1t-J1'l1Yi 5!W~ 6J1-.Il~Yllfll'J'Vl'Pl?tCJun'IJ CPAOZ, NPAOZ !!i:'l~ AOZ Vl'trJl IIBhI~UB~., 


""llJ 1') t\~U nU'Vl flBt-J~hI,jlhi ,)U~~ 'j ~ l?i
.. ., 
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q 'Jl ~ d I 9J £:::I.e! 

V11'H:rt14.1 f1l'j'Vl~H'I'iJ'Unl'jml.:jHB'W(9l'tH)<f1\PH) CPAMOZ <f11tJl1i indirect ELISA 

'" fl1l1l1'ilB 

'ill.:j 

"'''' 1Jtl.:l9i'jll 

~Wl<f1flti'WU~' ;j~ 492'Wll'W!1l<f1'j
'U 

9if1J'11 'W ~ "hl '1 ~ 
'U 

... v 
'jUf1l'jjn ~ \9l'W 

q 

(1P11fl TlJ flll i'l'U)
q 

... d 

'h'W\9lTVl 1 
'" 

... ci 
'\1'W\9lT'Vl 2 

'" 
... '" '\1'W\9l1'Vl 3.. 

... ci 
'\1 'W \9l1'Vl 4 

'" 
'" d

~'W\9l1'Vl 5 
'" 

\:500 0.136 2.654 2.060 2.273 2.090 2.694 

1:1000 O. J J 7 2.653 1.239 2.112 1.592 2.70\ 

1 :2000 0.092 1.929 0.776 1.752 1.391 2.434 

1:4000 0.13\ 1.313 0.450 1.654 1.106 2.145 

1:8000 0.17\ 0.840 0.314 1.276 0.753 1.362 

I: 16000 0.141 0509 0.255 0.956 0.645 0.847 

1:32000 0.138 0.314 - 0.750 0.437 . 0.491 

1 :64000 0.088 0.255 - 0.498 0.339 0.347 

<:::\ d 'j) Q.~ ! 

ltel'W(9l'UBIPl1Pl11J11i indirect competitive ELISA 

.. ~ 
'lI'll] 

(fllllJ1~ eJjm ( 

filf)l'H.l"f)~'Wllft.:j~ 492 'Ul1'U!lJm 

h;!~lJ 

J:Y1'lBft'l:; 

!~1JITl'J ~,n:; CPAMOZ 

(lJJ lmf)~lJ~uiJC1ftft\91'l) 

!9ilJftl'l~IT'l:; NPAMOZ 

(ilJ lmf)f1J~eJlJC1ftft\91'l) 

l~lJITn~ft'l:;AMOZ 

(ilJ lmf)flJ~ulJC1ftftm) 

I 10 100 I 10 100 I 10 100 
., d 

'rl'U\91d'1'1 I, 

( 18000) 
0.840 0.778 0.248 0. 148 0.361 0.180 0.130 0.673 0.589 0.554 

., d 

'rl'Wm'l'l2· 
(I :2000) 

0.775 0.463 0.349 0.279 0.404 0.184 0.144 0.500 0.511 0.620 

., .,; 
'rl'W\91'J'I'l 3· 
( 1.4000) 

1.276 0.71 7 0.258 0.122 0.220 0.175 0.140 0.825 0.860 0.810 

., d 

'rl'\.J\911'1'l4· 
(14000) 

I 106 0.352 0.205 0. 143 0.383 0.258 0.130 0.551 0.531 0.508 

., d 

'rl'Wm'l'l5· 
(I :8000) 

I.J 15 0.995 0.291 0.252 

-

1.046 0.904 0.297 1.190 1.046 1.044 

*\9l1fll'IJfjlJCl'IJ 0.195 - - - - - - - - -
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, 
q 9J Q d I V C\d 

V1l'Jl'l'Yl 4.3 f1l'j'Vl~HH)'Uf1l'jn'jNllu'WI9l'l.H)~\9lfJ CPAOZ ~1(J1'fi indirect ELlSA 

'" fl11lJlllfJ 

'" v
'j'Uf)1'jm ~ I9J'W 

(\Vi'1fl1'UfllJ. C'l'U) 

\:500 0.070 2.384 1.373 2.653 2.575 2.264 1.672 

I: 1000 0.090 1.269 0.953 1.787 1.817 1.631 0.926 

1 :2000 0. 110 0.871 0.534 1.205 1.235 1.420 0.665 

1:4000 0.140 0.489 0.430 0.603 0.837 l.067 0.459 

1 :8000 0.120 0.286 0.256 0.409 0.488 0.859 0.355 

1: 16000 0. 115 0.144 0.226 0.380 0.316 0.657 0.242 

1 :32000 0.080 0.094 . 0 .097 0.073 . 0.215 0.501 0.194 

Q, d <j} C\ d 

llfJ'WI9l'UuI9l19l1(Jl'fi indirect competitive ELlSA 

10 100 10 100 10 100 

1.214 0.345 0 . 193 
(11000) 

~----~---4------~----+---~~--_+----_+----~----_+----_+~---~--­

l1'U ~hvi 2 
1.313 

~ 

0385 0 .297 
(I : 1000) 

r-----~--~------_r----+_--~r_--_+----_+----_r----_+----_+~--~ ---­

11'1iv11~ 3 
1.692 0.578 0 .268 

(I :1000) 

~ .,; 
l1'U~TYI 4 

2.275" 0.984 0 .807 
(I: 1000) 

~ .,; 
l1'1i~T\,l 5 

0.839 0.3290. 1840. 127 0:448 0.353 0.165 0.588 0.518 0:489 
(I :4000) 

0.756 0 .267 0. 187 0 . 121 0.338 0 .226 0.194 0:486 0:429 0385 
( I :4000) 
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.::::$ v ~ ~ ~~ ..:::i.q G} 'lI ~.::1 
4,2 fll-:i I Vl'ifJ'}J Uil~ fl ~ !iHHlI"IHH' !£J 'IJ -:i ! ~ lJl 'YI '}J fl1l'}J iJ llJl-:i tl !'Wll 'Hr 'n:!Utl 'U VI 'IJ fi ~ 

4.2.1 fll)"!I'l~(JlJ!l1'1~'fl~H~VfW1H1cll~'Un'flJJ1vleJ AMOZ 

1'Ufll)"!'fI~ (JlJ !I1'1~'fl'fl!~ tlfllC)$1'1 cli eJ'Un'fllJl~ -rrhmeJ'U~u tl~vleJ CPAMOZ ~1tJfllHHH)lJ 
" V. 11 I 

)"1lJ!C)$1'1cl 5flof;J i'fl(Jl~rj'Ul1;J 519l1Vi "M{'Ufll)"m~I9l''U l~'U-)ll'Un1)"'I1?lfJlJnlJlC)$?l~flof;JVi l!!?l~ 2 
~ . 


v v 

"ff1lJlHH~fJf)!C)$?l~1~'U~i'fllJll~ 54 !!?l~ 4'11?llJ ('il1nl1;J'I1lJ'fI 576'11?llJ) 1'l1lJ~1~'U uvll'U'lJ'U 
q q 

• y 

!I'l ~ VlJ !9l'?l cll 11 1 ~!11 'U !9l'?l cl! ~ (J ') vl fJ lJ 1'VI 'U -)1 !9l' ?l ~! '11 ci l-U -rr tu ! i1 Vfl11lJ -rr 111 1)" fll 'U n 1)" "ff r1-3 
. " "u . 

!lfJ'U~'UfJ~Yi ~'U nu CPAMOZ I1J LYJ'U hl fll)"'I1?ltllJ)" 1lJ!9l'?l ~fl of-:jYi 3'V1'U ':hiJ !C)$?l?l1 ~ i U)"'U ?l1"ff~ 

~'U~1'U 1'UlJln~;J)" U nJ'U n1) I 'il ~ tlJ'tIfJ;J!9l'?l cll ~U~i 'fIJJ1 VIl 111!C)$?l ~l ~'Un'fllJ 111i "fflJJ1)"tl! 'il~tlJ I~ 
u u 

, " . 
U?l ~ I'llV1'U Yi"ff'fl 1'1 tllJl1'U n n '\1?l fJlJ)" 1lJ!9l'?l clfl of-:j Yi 4 "ffllJl)" fl! ~ tl f)! 9l'?l clhun 'fIJJ1 I ~ 20'l1?llJ 

q q 

" 
'ill nl1;J'I1lJ'fI 672'11?llJ !!?l~ fll'J'YI 'fI"ff fJ1Jfl11lJ "ff 111 1)" fll 'U f)l) i1J nu CPAMOZ 'VI U il "ffllJl) fl 11'l1 VlJ 

q 

• I " , 

11l'U1C)$?l~I~tJ1l~ lifl?l'U fltl 4GI (l'll)"l-3Yi 4.5) !!?l~'illnm)"'\1?lt)lJnlJlC)$?l~flof;J.yj 5"ff1lJ1)fl 

'" '" "'I Q) IIJ '" " '" vvfl'fl!?lVn!9l'?l?l eJU)" 1.'fIlJl!'fI : 88'11~lJ'illn'Vl;J'I1lJ'fI 768'11~lJ '\1?l;J'illnf)l)"'YI'fI"fftl1Jnl)""ff'Jl;J 

UV'U~UV~II?l~'fl'fl!~vnJl-rrllJl)"fl(I'l~(JlJI1I'U!9l'?l~!~tJ1l~ 20ifl?lU (l'll)"H~ 4.6) ~;Jutl;Ji~ 
7G4 7H8 !!?l~ 

13ifl?lUI~!lnIF2 2E5.1 2H6 5FI 5GIO.2 5GlO.3 5H7 6B3.1 6B3.2 6B3,3 6G2 8B4 1!?l~8E2 

~;J"ff1lJl)"fl~unU~;J CPAM02-0VA !!?l~ AMOZ-OVA i~~ 

I • V I 

Vll'nrn 4.5 fll)" 'YI 'fI"ff V'UI! V 'U ~U V~'tI V;J 1 fltlU Vi I 'f1'ill n f)l)" 'I1?l V JJ )" 1lJ19l'?l clfl r~.yj 41'1 VfJ'U~U,r'tIV-3 
q 

AMOZ 

)"'I1"ff!9l'?l ?l1~un'fllJl f11'fl'fln~'W!m-3~ 492 'U11'W!lJl'l)"... 
iT • 

'" '" :; .:::S ., d 

m.:J'VlI flH'YI 2 flH'Vl3 

4GII 2.469 2.649 2.589 

*~1f11UfllJU1n 1.583 1.655 1.241 
q 

*19l1f11UfllJ?lU 0.113 0.172 0.154 
q 

lU ~ <dv do iI r$ <l.I.::'! d ~ " 
* 1'l1f111JfllJU1n fit) C)$)"lJ'tIV-3'11'U'VlUllJllJJJ1'\1?lfJ1J)1lJ!C)$?l?lfl).:J'Vl 4 'YIWJllJl'ilV'ill;J 1:4000 

q " 

CI dow I d <J}.:::i o::ti

* vl1f11UfllJ?l1J fit) C)$)"11'Utl-3'11'U'Vl'fl?lt);Jnt)'Ull'flm~I'l'U'Vlfl11lJ!'H)'il1;J 1:4000 
q " q 

http:l~'illnm)"'\1?lt)lJnlJlC)$?l~flof;J.yj
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AMOZ 

'" 0'
'H'!'iH9HHl 

l~'Unl'l:lJl !lm.j~!\J 'u CPAMOZ-OYA !W'W~!\J'W AMOZ-OY A 

2E9 2.048 2.042 1.863 0.354 0.423 0.521 

4FI 2.284 2.258 1.278 0.828 0.523 0.426 

4H3 l.830 2.109 2.063 0.679 0.316 0.348 

5A7 0.856 0.479 0.425 0.250 0. 131 0.122 

7G4 1.989 1.821 1.765 0.546 0.430 0.350 

7H8 2.211 2.043 1.861 0.493 0.475 0.419 

8B 1.1 1.907 2.199 2.165 1.024 !.l51 1.007 

IF2 2.444 2.337 2.364 1.088 1.548 1.732 

2E5.1 2.397 1.988 2.077 1.387 1.324 1.127 

2H6 1.499 0.924 1.598 0.844 0.520 0.804 

5FI 1.241 1.468 1.790 0.708 0.546 0.979 

5GIO.2 2.001 1. 727 2.037 1.095 1.371 1.055 

5GIO.3 2.331 2.239 1.945 0.913 0.925 1.030 

5H7 2.512 2.073 1.620 0.987 1.109 0.625 

6B3.1 1.571 1.730 1.832 0.463 0.721 0.775 

6B3.2 1.935 1.878 1.630 0.744 0.484 0.975 

6B3 .3 1.820 1.555 1.018 0.625 0.804 0.567 

6G2 2.016 1.63 1 1.939 1.269 Ll37 1.219 

8B4 2.154 2.438 2.250 1.129 1.266 1.330 

8E2 2.442 2.518 1.941 1.387 1.183 1.024 

1.223 Ll07 1.382 0.830 0.842 0.715 

0.119 0.080 0. 146 0.150 0.172 0.187 

Q.J ~ dQ.l do 31 rI Q.ld. c:1 ~

* \9i1fl1'U'fl1J'U1f1 'flCl 9f'J1J'lJtJ'rl1'W'Vl'Wl:1Jl1J1JlrHIClm11J!9HHlflHVl 5 'Vlfl111J!\JCl1l1~ 1: 8000. ~ 

Q.I ~ dQ./ I Q, ~ d ~ 
* \9i1f11'U'fl1J~'\J fltJ 9f'JlJ'lJCl~'l1'W'VlI'l1:'\tl~f)tJ'Wlll'lm~\9i'W 'Vlfl111Jl1ltJ1l1.:J 1: 8000 . ~ . 
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4.2.2 m~ !1'l1 tllJUCl :t'f1~H~eJfH9imll~'IJ n~lJll'ieJ AOZ 

lum~ !1'l1 tllJUCl:t'f1~!ileJfH9iC1 ~1 ®''IJ n~m~ (1'rVH!eJ'U~'IJ eJ~l'ieJ CPAOZ ~ltJfl1n1 CleJlJ 
'JJ, t 'JJ 

~llJ!9iCl~ 5 f1f~ 1~tJl~'I1'\.!v11Yl 1,2 U('I:t 4-6 ('I1'Uv1TVi 3 !n~!iYtl9fil'l~:t'l111~m~!~tI~) lml11'U 
~ ~ 

4-1 hJ'(fllJlHl!1'l1V1J!9iClCllerlJn<flm~'(frl.:j!W'U~'UeJ~~eJ CPAOZ 

!~rmllfH9iC1~1l1nm~'I1Cl DlJ ~ llJ 'hJ'CfllJl~ m eJ<fI9fil'll 'U eJl'l11~ ~lctifi<fl!~Cln"l~ u~l'Unl'j'l1CleJm llJ 

f1f~~ 5(1'lm~mI'l1t1lJ!9iClCl1~lJ~l<f1m"l~ 21f1C1'U fleJ 2/HII UCl:t 9/C7 (<fIl'jl~~4.7) 

I , ", , 

Vll1Nn 4.7 m~'Vl<fl'(ftJ'UUCl'W~UeJ~'lJeJ~ 1f1 Cl'UlrM1l1nm~'I1Cl eJlJ ~ llJl9iCl ~f1f~Yi 5~m)'Uvr'U,j'IJel~. 
AOZ 

, 
"" "" 492'Ul1'U!lJl'l'j 

'j 11(1'!91 Cl ('II ®'u ~1<fIlJl 
f11<f1 <fI nC1'U I! (1' ~'Vl 

~ 

UeJ'U~!ll'U CPAOZ-OY A !W'U~!~'U AOZ-BSA 

2/HII 1.299 1.654 

91C7 1.092 0.594 

*v11f11'Uf1lJ'U '1 n 1.030 1.554 
q 

*v11f11UfllJ('I'U 0 .068 0.087 
q 

" . 

" 
4.3.1 ~n'l:lru:tl.uel~I9l''\.j'IJD.:j llJ i'U lf1('1'UeJC1UfJ'U~'UfJ~~tl AMOZ 

4.3.1.1 m'j\Pl~lll\H)U"lfJ19i1vnJ 


'il lnNCl f)1~ \Pl 'jJ~ (1'eJ'IJ"l fJ 19i"l'Vl~'lJel ~ llJ 1'U 1m'l'W fJ ClU eJ'U ~'IJ fJ~ 'ill n!9iCl ClI ~'IJn~ 

. " . 

:lJllf1Cl'UYi'~1l1n fln'l1ClfJlJ~llJl9iC1~flf~Yi 4 !!Cl~ 5 ~l'Ul'U I !!Cl~ 20 1f1Cl'W (fIlflN'Wlfl 1'l1'jl~ 

fl) ~1t1f)1~1~ Isotyping test kit ~~emrtJ'Vi~nm~'lJD~ ELISA 'W'lJl11:IJ i'U iflCl'UfJ\'IW)'U~'lJfJ~~"l~ 
" .

1l1nfl1~'I1ClfJmllJ!9iC1~flf~Yi 4 ~l'Ul'U I lf1Cl'U '~un 4GIl iilfJ 19i1'Vl~ltl'W'lfiJ~ IgGl tYmfu 

m~'I1C1CllJ~llJl9iCl~flf~~ 5 ~l'Ul'U 20 lf1Cl'Uli"lCl i9it'Vl~'I1C11nl1mtl~~I!ti~t~ 3 tel 19it'Vl~ 1~ 
" " " ~.:jii IgG2b ii'l'1mlJ<fI41f1Cl'U"l~!!fi lF2, 21-:5.1 , 5A7, UCl:t 7H8 IgG2a ii'Vi~'I1lJ<fI 11f1Cl'W l~!!n 

4FI !!C1:t~n 15 lf1ml~!l1ilCl meJl9i"l'Vl~ \tJ'U IgGI "l~un 2E9, 2H6, 4H3, 5Fl,5GIO.2, 

5010.3, 5H7, 6B3.1, 683.2,683.3,602, 7G4, 881.1,884 Hi;l:t 8E2 



• • 
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4.3.1.2 m'l'VI<flrl'eJUfIJ1'IJ~W)ln~ 
, • v v 

l'WeJ.:J'illfl1lJ lw 1f1C1'\.HH·Hm1.J~'UeJ~Yh<fl1 t'JlJ l~1j hW1lJ'Vl~iY'W 

fi'fll~€lf)1lJ1lJ 1flCllJ€lmWlJ~U€l~t'W CJ~ 51flCllJ 1~llf12E51, 2H6, 4F I, 7H8 H"~ 8B l.llJl'Vllf11'll1<fl'ff€lU 

fl11lJ~ 11'Wl~'U€l~1lJ 1lJ 1 fHn.wCl!l€l'\.J~UtI~ 1'f1t'Jllrl''fI~~lmllJ~ ll')ln~ llJl1J'UtI~IUtI{19h...!191'f)l'l'VlTufi f1~ tJl 

'llllJ (% cross-reactivity) n'Um'l~1~1 ~'11'Wh 'illflf)l'j11'f1C1t1~'V'lU111lJ 1'W 1f1C1UtlClllfJlJ~'UtI~'il1f) 2E5.1 

llCl~ 2H6 '111lJl'ltl;)'Un'U'111':l CP AMOZ (1~~ <flm~~'W'\1lJ'VI'fIClfJ~) NPAMOZ (fJU'WlJi~i~rll'l1j'U 
Q cu q q 

" <fl'j1'il'l1l'111'j\9lfll'iWlfi!'fI.w~1t'Jl'VIfli!fI'VI1.:Jlfl1j) AMOZ ('11l'H'lJUl1'UfJ1Cl~) ll"~ FTD (parent dmg) 1~ 

ri1lJ 1lJ 11...1 1flCl'We)ClllfJlJ~'U€l~'illfl4Fl, 7H8 !lCl~ 8Bl.l ~hjmlJlJ'tl;)'Un'U AMOZ l~!lCl~~rl1r1UJflfJ1lJ 
" v I V • 

11...! 1fl"'WfJClllfJ1...!~'UfJ~ 'il1fl'Vl~ 51flCI'WY;r1'f11~ fJfl'IJ1.w [1.1 !f1'f1ufif1~m'lllW1U'111'j i'w 1\91J'~!!'juIPi1tJ1...!1 
~ I \l.I ~ d 0 ~ 1v' .... 1 0' d 0'.... 1~~.ct. ~ 'j) ,

'\1'j fJ'111'lU €lflfl'l'IJ\9I1fJW'1 11111f)lJ'11'f1ff€l'U 91 ~'il~ '\1 mIll €l'j 1911...!\9Ill!j m t'Jl'Ul'IJU fJt'Jf111 0.0 I 
, v 

!ufJ1!9f'W191' (\9I1H;jY; 4.8) 1l'11'f1~111'IJ 1'W 1fl"1...!€lClW)1...!~U€l~'il1fl'Vl~ 51f1C11...!1jffmJfl1'V'l11...!f)l'jH~m1...!1 

'l5'f1(9l'j1\)!!UU~1!'Vn~ 1~. 
4.3.1.3 fll'l'VI'fl'fffJ'UflJllJ11 

Vi 1f)l'j Vl'fl ff€lUfi Jl'IJ "lJ'\J€l.:J 1'IJ 11...1 1f1C11...!fJ i,"H!tI'W~ €lU~~€l'111'j CPAMOZ 

NPAMOZ AMOZ ll~l~ 

~1'ff'fl~'111lJl'itl\9ln'ill~ (limit of detection, LOD) l!(;1~ ~1~'fI~ln'fl~1'ff'fl~ffl'IJ1'jtl<fl'j1'il1'f1U~'IJltU 

l~ (limit of quantification, LOQ) 'illf)fllJ''Vl'flClfJ~'V'lU11l:11'IJ 1'W 1f1(;1lJfJ(;1!!fJ'W~'UeJ~'illfl 21f1C11...! 

[~l!ri 2E5.111(;1~ 8Bl.l ~l'11'ftl LOD ~€l NPAMOZ !vilnu 0.135ppb ~~~1f)11ftl MRPL (0.3 

ppb) ~nWI1...!'fI 11 (r-J(;1f)l'j'Vl'flClfJ~llmo).:jlum'fHilJ1fl <fl1J'1.:J '\J) ~~1~l111fl(;1'W 2ES.l !!"~ 88 l.l ltJ 

'Vllf)l'jr-J~\9I!!eJ'W~U fJ~!,~fJ!~lJU~'IJ ltUll(;1~Vill r1'U ~ 'ff'Vlf~ tI [U
q 

" 
4.3.2 ilf)lItU~!{jfJ.:JI9iU'UfJ~ 1'IJ 11...1 1flClUfJ(;111fJU~UeJ~~€l AOZ 

4.3.2.1 fllJ'<flJ11lrl'€lU[€l1911'Vlil 

llCl~ 2/Hl1 !~m.'lllJlYillr1!~1...! 1ml'W'111lJlJ'tll\9l1CJlJl~ 121lJ 11...! 1f1C1u 1'f1CJ~1'IJ 11...1 1flClUJ''I1'ff 

AOZ#I-AOZ#6 !~1...! 1flClU~lJl'illfl'l1C1lJ 9/C7 ri11...! llJ 1'W 1m1'WJ'r1'ff AOZ#7-AOZ#12 11l1...! 1f1(;1lJ. 
d 

'VllJl'illfl'\1C1'IJ 2/H II 
q 



-

Vll"H:J~ 4.8 Alf11 'J"'l't1Bn~tJ l .ullJ (Cross Reactivity; CR) 'U tl.:l l lJ lu lfl~umHltl u ~hJtl~~mn'J AMOZ 

Competitors 2ES. 1 2H6 4F1 ?H8 88 1.1 

CR (%) IC,.lng/m l) CR(%) IC,.lng/ml) CRI %) IC,,(ng/ml) CR(%) ICso(ng/ml) CR (%) IC",,(ng/ml) 

Nltrofurans CPAMOl (Derivative form) 100.00 1.1 85 100.00 15.320 100 00 43.380 10000 150.900 10000 1.196 

NPAMOl (Derivative form) 74.34 1.594 33648 4. 553 75.37 57 .560 208. 60 72.340 9.37 12.770 

AMOZ (Metabolite form) 7.91 14.980 16.90 90.630 - - - -

Fura ltadone (FTD;parent drugs) 333. 80 0.355 2061 .9 1 0.74 3 198 1.73 2.189 8::';9. 34 17. 560 202.37 0.591 

Fu razolidone (FZD) < 0. 01 >1 0.000 < 0. 01 >10.000 < 0.01 > 10.000 < 0.01 > 10.000 < 0.01 >10.000 

AOZ (Metabolite form) < 0.01 >10,000 < 0.01 >10.000 < 0.01 >10,000 < 0.01 >10, 000 < 0.01 >10.000 

NP.tDZ (Deri vative form) < 0.01 >10.000 < 0.01 >10,000 < 0.01 >10,000 < 0.01 >10.000 < 0.01 >10,000 

Nilrofurantcin (NF T) < 0. 01 > 10,000 < 0.0 1 >10.000 < 0.01 >1 0,000 < 0. 01 >10.000 < 0 01 >1 0.000 

AH D (M etabolite form) < 0.01 >10.000 < 0.01 -" 10.000 < 0. 01 >10,000 < 0.01 >1 0,000 < 0.01 >10,000 

NPAHD (Deri vative form ) < 0.01 > 10,000 < 001 >10,000 < 0.01 >10,000 < 0.01 >10,000 < 0.0 1 >1 0.000 

Nitrofurazone (NFl) < 0.01 >10,000 < 0~ 0 1 >10.000 < 0.01 > 10.000 < 0.01 >10,000 < 0.01 >10.000 

SCA (Metabolite form) < 0.01 >10,000 < 0.01 >10.000 < 0.01 >10,000 < 0.01 > 10,000 < 0.01 >10,000 

NPSCA (Deri vative form) < 0.01 >10,000 < 0.01 >10,000 < 0.01 >10.000 < 0.01 > 10,000 < 0.01 >10,000 

~-agonis ts Clenbuteral < 001 >10,000 < 0.01 >10,000 < 0. 01 >10,000 < 0.01 >10,000 < 0. 01 >10,000 

Salbutamal < 0.01 >10,000 < 0.01 >10,000 < 0.01 >10.000 < 0.01 >10,000 < 0.01 >10,000 

Antib iotics 

--

Chloramphenicol (CAP) < 0.01 > 10,000 < 0.01 >10.000 < 0. 01 >10.000 < 0.01 >10,000 < 0.01 >1 0,000 

Norfloxacin < 0.01 >10,000 < 0.01 >10,000 < 0.01 >10,000 < 0.01 >10,000 < 0.01 >10,000 

PenicllinG < 0.01 > 10,000 < 0.01 >10,000 < 0.01 >10.000 < 0.01 >10,000 < 0. 01 > 10,000 

Flumequine < 0.01 > 10,000 < 0.01 >10,000 < 0.01 >10.000 < 0.01 >10.000 < 0.01 > 10,000 I 

Oxytetracycline 
- -­ -

< 0.01 
-­

> 10,000 
--­

< 0.01 
-~' -- -

>10,000 
-­

< 0.01 
-­

>10,000 < 0.01 > 10,000 < 0. 01 >10,000 I 



4.3.2.2 fll'Ji1<fHHllJfllllJl-J 


llJ lu hnfI.J AOZ# l 0,:) AOZ#6 lJl1l1fW1H'I~,}HnJI'1't.mUlJ 9/C7 HiJ~iilB l"lfl'Vl~
, 

V11fll'JI~Bfl1Jl 21f1iJtJ ~tl AOL#I !liJ~ AOZ#4 ri1~lllJl'\.JlfliJ'\.J AOZ#7 0.:) AOZ#12 1J11l1fl 

" !9H'I~11~1JI'i''\.Jl!lJlJ /2II II !liJ~iJ"leJ 191'1'1'111 IgG 1 l'l':)l1lJ<fl!'lf~H~fJ1f)tJ~':)fI1<fl11 AOZ#7 G.:J AOZ#12 

!~'\.J !1J 1tJ 1f1iJ'\.J1Jl1l1fll1 iJlJl'i'tJ!llJ1J!~tJ1f)'\.J ~.:JVI lfll'J !~BfllJ 1 21 fI iJ'\.J ~eJ AOZ#7 !!iJ~ AOZ# 12, 

rll111lJVI lfll'J'Vl<fHl'eJU111fl11lJ 11!,jeJ.:)l'i'tJ<f1'Jl'Jl~ indirect ELISA l<f1tJ~~fil IC 'WU11!!B'\.J ~Utl~so 

1l1fllfliJtJ AOZ#12 iil!'\.J11U1J~il~iifllllJbJ':)~<fl!~tl-:J1l1fllMfil [C so ~l~~<flrvi1f)lJ 0.024 ppm 

('HJ~ 10.3) 1l1flJ'\.J~.:)1~'tJll1J hl lfliJ'\.JBi~H!eJ'\.J~'UeJ~ AOZ#12 1JlVllfl1'J111f1Jl1Jl1~tl AOZ !!iJ~ 
OJ 

eJ~~'\.J,r'W'\.J11 fil LOD "lltl-:J NPAOZ iifi1bJ-:J0-:J 55.46ppb ~.:J!~tJfil~~.:Jfl11 MRPL ~iifll'J 

nll1'\.J<f1ll~ 0.3ppb 1Jlfl ~.:) LhJ!lrIJ1~bl'1J~ il~t.'h lLJftmJ11tJfl1'J~I'lJ'\.Jl!tl'\.J'l!<fl\9l'J11l~tl iLJ 

10-4 10-3 lO-2 10-1 100 101 102 

CPAOZ (ug/ml) 

AOlFtl, 4, 7 l!iJ~12~tlbl'1'J CPAOZ 

d. '1J 0 OJ 

4.4 f1l'HVI)I'j'J.J'\fvWI)1i1iH)'U ELlSA Vl'l-!1l'U'Ul;lll'i)'UVI'l1i1 AMOZ
• 

Antibody captured indirect competitive ELISA (rabbit anti-mouse IgG-HRP) 


Antigen captured direct competitive ELISA 


Antibody captured indirect competitive ELISA (Streptavidin-HRP) 


100 

90 

80 

70 

%B/BO 60 
50 

40 

30 

20 

10 

o 

:i'ir'6'l'i:f1~'W IC50 

• AOZ#I 0.785 ug/ml 

A AOZ#4 1.345 ug/ml 

• /\OZ#7 0.059 ughnl 

• AOZ#12 0.024 ug/ml 

I 
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rlm1lJI~lJ~J"-J~ll1rl1fll'J ~~ f)~'Wu bI' -:J 1'W fll'J'V11 ELISA bI' -:Jf)11 1 1l1mr'W ~-:J'V11fll'J 1\9\1 tJlJ'il1'W'I1"lJ 
QJ QJ QJ q 


~ 3J :v ,Co d.:!i Q r.:1 0 Q r/~ I 


WJV'i'lll1JI'lJ1J'U'W'U fJ -:JllB'\.J \9\U fJ~'\1 ') fJUfJ'W \9I11l'W'V1l'111Jl~ (1'lJ 'Vl1 f)1 ') 11m 1~11l'W fJ 'I11f11 LOD '\Hn'lf~. 
1'l'W!lU'tnf-:J 3u'U'U )1v1rH1b1'')tl'f1.:JI'I1Jl-:J~ 4.9 ('W'U11 'lfrll'l'Wu'U'Ul'W')tlll'U'U~ 31l~iJrll LOD (0.06 

• q '" 

ppb) ~1~~~IW~~lfl11Fil MRPL (0.3 ppb) ~-:J!~rJf)~tlll'U'U-ci'I'Wf)1,)'Vl~bI'fJmh:dY'Vl~m'Wf)lJl,* 
-:J1'Wl9lfJ Itl 

. . 
.c::t l.::s 0 <V 0 'JI 'lI Qd I I 

YIl'H:.I'YI 4.9 fl1'U~1l1f)~\9\1~~'lJfJ.:j'lt~mlll(1'fJU\9\'Wll'U'U~1t1TIi ELISA U'U'U\9\1.:J'l \9\tlbl'l') 

AMOZ ml~ NPAMOZ 

jJ 

'lf~ \91 'j ") 1l bi'fJU 1'1 'W II 'U'U 
q 

AMOZ NP-AMOZ 

IC50 

(ng/ml) 

LOD 

(ng/m1) 

IC50 

(ng/ml) 

LOD 

(ng/mI) 

Antibody captured indirect competitive 

ELISA (rabbit anti-mouse IgG-HRP) 5.33 0.50 2.09 0.11 

Antigen captured direct competitive 

ELISA 16.20 1.24 3.70 0.45 

Antibody captured indirect competitive 

ELISA (Streptavidin-HRP) 1.62 0.13 0.63 0.06 

'V11f11'Jl\9\1 tllJ'lt~I'I,)Til AMOZ l'l'Wll'U'U l~tlmfftl'l1~f)m') antibody captured ind irect 

competitive ELISA (Streptavidin-HRP) 1l~1'V11m'Jtl')::;riJ'Wtl')~iY'Vl~fl1'W'lJtl-:J'lt~\9\,)11l ELISA l~tI 
, " . 

'V11f)1') !fllJ AM OZ 11'Vl ') lUtl~mUll!u'W tl'W" -:J 1tll 'W ~1 fJ~ 1-:J 1Utl ()-:J 'V11 fll') bl'tl~ " '1') ml~!tl~ tI'W 
" 

q 

. 
tJ'W~'W,rl111tJ'W NPAMOZ 1llflU'W'V11fl1,)1!flJ 1~l1tl1lJlW 'Utl-:JbI'l')-Yilv11~tll ,*'lf~1'I,)1'il ELISA 

q q 

LC/MS-MS 
'jJ 

lJ'I111'Vltll~mflE:ll'I,) (l~tI 'l 'W ri1'W'Utl-:Jf)1~1Iml~t1J{1t1 ELISA u'Wll~VilllJW lrlWI11lJlll1'Wih'IJ'fJ-:J 

:; J Cl .1 .1 1
fll')\9\'i11l'Vl-:Jll'U'U intra-variation l!"~ inter-variation ')i.:J'il::;Utl f)1I-:Jfl11lJ IllJ')lJ') TW 'IJ tJ-:Jfl1')I'I'n'il 'W 

oI!:I & ,~ Q.I lrj 31 ~ l1J ~ 'lI 11] I Q 

'I1,)tJ %CV (percent coefficient of variation) Cj$-:Jfl1'VltJtJlJ'J'U l~ 1~tI'V111tl'W'W1l~\9\tJ-:J llJlf)'W 20% 
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%recovery 

~~~,1~W % recovery 'VI ~~f1d:ieJtJ 
" 

i'W'Ih-J 80 - 120 % iJlnNofll:i'VI~oeJ-J'WU11 ci1eJ~ ill'HlJ.lv-mm:i1!ml~rfl'W!i'lo~!~t:no'W l~{Jci1m~lfTI'l:i 

AMOZ ~'VIHutl~lJ1U!lu')$J-J'flJllfl.ulJ~\J 10- O.3J.lglkg (ppb) il~l~Til %CV tl~l'W')$d-J 16.1-· 0.03 % 

!m~ % recovery eJ~1'W')$1-J 80.4 -. 124 % ll~!~e:J'fl1l1Jl.u'lJ.u'W'lJtl-JTI'1:i~!~lJo-J!t1~ln1l 0.3J.lglkg (Til 

MRPL) Til %CV il~lJTiTo-Jnl1 20% (~l)l-J~ 4.10) H"~!~eJYiill)tU1NOm)1!ml~1,h~1,dl-Jl'WMlil:;;!'f1
" 

fll %CV mJi'W'!51-J 0,01- 7.43 % llo:;; % recover)' mJlW')$1~ 72.5 . 157 % (\91:il:il-J~ 4,(1) illnN{ltll:i 
~ " 

1!ml~rf'fl1llJll~'W~ l'Utl-J'If~(91)lil ELISA l'l'Wll'U'U l~tJf1li'l)llJ!'f1mutl 'W~tl1i'1tll il 1111'11il:;;lJ r-mtll'J 
q 

r , :II i.I v 

'Vl~TI'tlU'\Jl-JTilYi !lltl~1'W'!51-JYi tJeJlfi'U1'f1 '1-1~i1 eJlillJ TI'll'l1\9,] illflU iJ1imll-J"l ~-Ji1fi tl t1'J~iY'VI1jin'l1'Utl-J 
, , " 

lfl~tl-JeJ 1'W Nocjf-JeJ l'Wfl lnl'j~~n~'Wl!TI' -J 1'W'l'J fl'l 'l1'llJ'Utl-Jl'Wo'VltJ'Wi~illl'vi lO'W Ho~mllfl.ulJ.u'W'Ue:J~TI'l'J 

~1~J'W1l1l11il:;;~ -In ':h~l LOD (0,06 ppb) !!~nlmll~{J-JfluTil LOQ 'Utl-J'I!~'VI~TI'tl'U~-Jlyho'U 0,2ppb 
" ,

WeJflillfli11~Vi lfll'JtI'J:;;ci:/'W'fl11lJtJ nl'le:J-J'Utl-JmJl~ l~tJmJl~mnJ AMOZ i'Wu1'lJ1tUYi'Vl'Jl'U 

ll1.l'Wtl'WO'l1'Willmil-mitln-J 'l'llm'JTI'O~ll" :;; ltl~{J'Wtl'WYl'W,jTI'l'Jll1'mjl'W'JtI NPAMOZ ll~11!ml:;;rf
q q q"I <U 

t1~lJltUl1h (J'U!Yi tJ'U l~tJ1~'If~m1il ELISA~'Wll'\J'\Jll":;; LCIMS-MS i'I'U11mJ11ml:;;rfi-JTI'tl'l1~il1'r-m~ 
q 

lfl~I~{J-JO'W l~{JnTi lnlcr-Jb)'tl-J'Utl-Jml1JH~f)~l'l (~2) lVllO'U O,26l!"~ 0.22~llJ~1~'lJ (~l)l-J~ 4, (2) 

llfl:;;ci1m.11Ntlm'Jl1'fl)1~11't111~mloWl'vttl~'fl111l~lJYltJ,j'Utl'lfl1Jl!ml:;;rf ('JtI~ 4,2) il:;;i~~l r2 
l'vlltl'lJ 

" " .. • i.I v 

0,9809 ll(1'~'l1lmJl1ml:;;rftl~1JltU AMOZ l~{Jm'"j 1,*'If~ ELISA ~'W11'lJ'UYil~~{JlJ~'Wi1111'Nom'J 
q 

http:0,01-7.43
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.:j """' , J ,J 1 d '"m'H:!'t14.IO fll'l1!ml ::: 'l1fl111Jllu'luJ1l-J 'IHJ-:Jfll'l(;1111l U!'WCI\9I!~V1mJ'lHl-:J'l!,Ml)11J antibody 

captured indirect competitive Ef [SA (Streptavidin-HRP) 

Fortified cone. 

, I 
(flg kg ) 

Number of 

sample 

Mean ± SD 

(flg kg' l) 
CV (%) Recovery (%) 

10 6 11.4 ± 0.00 0.03 114.0 

5 19 6.18 ± 0.02 0.25 124.0 

3 19 3.30 ± 0.07 1.32 110.0 

2.5 6 2.23 ± 0.01 0.26 89.1 

1 19 0.81 ± 0.09 8.14 81.3 

0.6 19 0.48±0.13 15 .30 80.4 

0.5 6 0.501:0 .02 4.05 100.0 

0.3 19 0.27 1: 0.07 16 .10 90.7 

0.25 6 0.24 ± 0.06 25.60 97.2 

0.125 6 0.12 ± 0.06 51.20 98.4 

mnrn 4.11 fll'l1Iml~,.1fl111JHU'lU'j1'W'tIeJ~fll'l\9l'j11Jl'il-:J!'YH'l\9ln't.J'tIeJ-:J'I1~\9In1J antibody 

captured indirect competitive ELISA (Streptavidin-HRP) 

Fortified cone. 

-I 
(flg kg ) 

Number of 

sample 

Mean ± SD 

-I 
(flg kg ) 

CV (%) Recovery (%) 

10 to 8 10.2 ± 0.00 0 .01 

5 5 8 6.4 7 ± 0.02 0.07 

3 3 8 4 .71 ± 0.00 0 .03 

2.5 2.5 8 3.00 ± 0.02 0.17 

1 1 

.­

8 1.11 ± 0.04 1.31 

0.6 0.6 8 0.66 ± 0.02 0.83 

0.5 0.5 

-_.. 

8 0 .63 ± 0.00 0.12 

0.3 0.3 8 0.36 ± 0.02 1.99 

0.25 0.25 8 0 . 18 ± 0.02 4.17 

0.125 0.125 8 0.15 ± 0.03 7.43 

http:m'H:!'t14.IO
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~ Q.J' "I.<:::l 'll <V 
fIl'H:J'Yl 4.12 rH}1<f1LJ'J1J1UHll'J AMOZ <f11(J'li~<f1'J1'il ELISA ~'WH'U'UU~:;:; LC-MS/MS. 


Fortified 
Measured Cone. (flglkg) 

!-USA LC-MS/MS 
Cone. 

(flg/kg) 
Mean 

(flg/kg) 
L1' 

Mean 

(flg/kg) 

L12 

5.00 5.41 0.1700 4.54 0.2116 

2.50 2.21 0.0855 2.50 0.0000 

1.00 0.97 0.0009 0.95 0.0025 

0.60 0.59 0.0002 0.54 0.0036 

0.30 0.26 0.0014 0 .29 0.0001 

0.25 0.22 0.0009 0.24 0.0001 

SUM - 0.26 - 0.22 

6.0 

•Y = 1.1509x - 0.10985.0 .. 
R2 = 0.9809 ..~ 

'OJ) 
, 4.0 ....:r:: ,..'OJ) ,

:::l. 3.0 .. 
<f: 
(/) 

-oJ 2.0 •ILl, 

.' AI 
.. 

, 

ILl 
CJ) 

1.0 

0.0 

1.0 2.0 3.0 4.0 5.0 
-1.0 

Of ­
LC-MSjMS (~g kg-i) 

w w '" 
<f11(J'li<f1~'j'Hl ELISA ~W(,U1Jf)'U LC-MS/MS

q 
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. 

q 

U'YI'YI 5 

Vl1f11';i11911tJ1Hl1!'W'WTI·lJtJ.:J AMOZ H~~ AOZ l,reJ~lUt'lJ'lJfl.:J CPAMOZ U~~ CPAOZ 

u~~lh i'lJl~mJ~fln'U cBSA 111TI 1'J 1~t)1J~ fl~.:JflciYJQ~ f)';i~~Uli'Wl~fl1,r~hmflU~lJeJ~ ~.:JliU 
q OJ OJ 

'Vl~~fl.:J~ i~fuflnm ~~'U (y11J n t)bY~ l.:J!wl-liiu fl~U~~ llu nU{Yl';i fl'U'Vt'U ilUnHl TI'J~ 1~ ~fllJll~ 
q q OJ 

Vllf11';ili ~ flm 11J 19l'~ J:f!~eHI911 v1J!9l'mfl~u~l \91lJl H~~.yhflnrl~li'iflfll,r'~ltl'U 11J1U1f'l ~U~ 

~llJl';ifl ~h~uf.)'U ~'U tl~U~~ ~lJ n'U fl'U'WUTIl U 'J'lJ~l';iihl';i~ i~ 1\91 V11..1 m&'lJtl~ CPAMOZ ~l1Jl';ifl
q OJ 

" l\91~v1Jl~ 201f'l~'U rilU'lJeJ~ CPAOZ ~llJl';im\911V1Ji~ 21m1u 'Olfll1uVllf11'Jfffl'l:l1r;1f1EH,\!~ 

~1J1J~'IJ'U.:JH'UU~U fl~~ i~'\<~Ul11W'W ~U f.)~~ fl AMOZ iJfI111J~11'W 1~Ut1~fI111J1ltr 
OJ 
~lV;tI.:J~fl~'U 

'IHl.:J Antibody captured indirect competitive ELISA (Streptavidin-HRP) ,,~iJfil LOD (0.06 ppb) 
" , " 

I91l'nL!\91H~~\9hfl11fi1 MRPL (0.3 ppb) .~ .:Jli'ifl flt'lJ mJuij1J1Vllf11'J'lJ';i~llJ'W'lJ ';i~ ii'VlTI fm~'IJ'U.:J'l,1\91 

\91';i1'O\9l'WUUU l\91vl~I9lTe:Jtil~lif'U~.:J~liimYl';i AMOZ ~.:JitJ~u ';h~lliflJ intra-variation assay 'O~i~ 
I lei) I I G] , I ~ 'JJ fJJ 

m %CV tl~ lU'lf1.:J 16.1- 0.03 % lW~ % recovery 'U~ l'W'lfl.:J 80A - 124 % U\91We:Jml1Jl'IJ1J'lJU'Ufl.:Jtrl';i 

~1~1J~~itl~lfll1 0.3~lglkg (fll MRJ>L) fll %CV 'O~iJfll~.:Jfr)l 20% lu'(hw'U'U~ inter-variation assay 

'O~i~fll %CV fltil'W'lfl~ 0.01- 7.43 % l!~~ % recovery flti1'W'lfl.:J 72 .5 - 157 % 'j)lflN~fll';il1ml~lf
OJ OJ 

ml1Ju:JJ'Wiil'Ufl~'lf~\91';il'O ELISA I91''WHUU1\91V.fll~';i11J l~Nmtlu~1-h~e:J1'0 H~11'O~iJ N~f1l';i'Vl\91tre:JUU1~
q 

fl l~ i:JJ fltihj'lf1~~ vm.rr'U 'l~ 'Wflfl'Olflih~Vllf1l';i'lJ'J~ciJuml1JfI nl91' fl.:J'lJeJ~fll';i-)~ 1~Vfml!ml~r1 
OJ OJ 

" .
tJ~1J1rulill V'U1YiV'U 1\91tJl~'lf\91\91';i1'O ELISA I'i'UH'U'UU~~ LCIMS-MS ~'U-:ilf1l';illml~l1i~treJ~1~1,rN~Yi

q 

1mll~v~nu 1\91viJfi1fhr;1.:JM~'Ufl~ml1J!!\91fl~ l~ (~2) l'Vlln'U 0.26 !W~ 0.22 \9111Jih\91'U u~~lrleJ111N'(1 

fll';il1ml~l1"tJl1~mwh~eJ\91m11Jrl'1J'WUTI'U'U~f1l,)1Iml~r1'O~1~fll / !'vhtl'U 0.9809 U{y\91~11fll';i
OJ 

t J,I iI I 

"" a', I"" 1 1'J1 a a ~ a1 'J} a'a C] d'J} "" 'J} 'J}
11ml~liu';i1J1W AMOZ \91tJfm ')$')$~ ELISA \91 Ul l'U'U'Vl 1\91';i V1J'lJUU m'mf1l';illml~li'Vlflfl\91eJ~ lflmrW~ 

q OJ 

'J} '0
m11JfI.. fl\91eNll'(1~H1J'WVl 

" . . 
e:Jtil~ "b0\9111J lUfll';ilUVU i:JJ bl11Jl';i!Jflm~ flfll1J 1'W If'l '(1 uYi tr1lJl'JmYrl~lW'W~'Ue:J~Yinml1J11 

" tr.:J~e:J AOZ i~~~ hi i~iJfll';i'W~Ul'lf~\91';i1'OI91''UI!'U'U~llif'Ul1m1~11 AOZ ~~tJ'W~ ~fll';i~lltl'Wf11';i
OJ q 

I' JI jI 

YiHtl'W!I~il1mtll~tli11'lJ If.)f11I:'1''IJtl~mlmh~ '01um')11'l1 V1J19mJ:ftJUUf.)fl'01f1'j)~~'Wn'Um11J'l11'Ult\J 
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illflf-l'W1fl 

VIl'a VI fl fi 1fll1 VlVl fl ~'\.J U(l' -:] -V1 4921-11 LtHlJ \?l 'J l'U fll'J \?l 'J 1 tI'\1l I e:J 1,,/1'Vl1J'U a -:] 1lJ 1 'U 11'11:1 '\.J a (1
" 

!Ie:J'\.J~hJa~~e:J AMOZ 1Vl(J1TI Indirect ELISA 

'j 'l1m9H'l (11 e'liJ11~ lJl 

, "I .d dt 
492mlwllJ\?l'j"1'11 fll'j ~~ f)(j 'W!! (l' 'l'Yl 'fI11lJ (J11f1 (j 'W 

" 
VlJlJ 1lJ 1'W 1f)mJ~'W lahfl'Yl~ 

'" '" 
IgG I IgG 2a IgG2b IgG3 IgM IgA 

4GII 0.621 0.062 0.081 0 .080 0 .083 0.068 

IF2 0.065 0.056 2.492 0 . 107 0.168 0.215 

2E5 .1 0.085 0.061 2.801 0 .120 0.113 0.106 

2E9 0.882 0.086 0. 106 0.116 0 . 108 0.078 

2H6 0.823 0.087 0.114 . 0 . 103 0 . 100 0.063 

4FI 0.070 1.074 0.098 0.110 0.268 0.071 

4H3 0.724 0.074 0.108 0.093 0.110 0.102 

5A7 0.138 0.131 0.388 0.295 0.272 0.157 

5FI 0.727 0.065 0.120 0 .082 0.080 0.082 

5GI0.2 0.741 0.071 0.092 0.086 0.085 0.078 

5GI0.3 0.804 0.081 0.098 0.090 0.086 0.085 

5H7 0.710 0.067 0.130 0.096 0.129 0.076 

683.1 0.662 0.063 0. 146 0.083 0 .079 0.068 

683.2 0.733 0.077 0.135 0.084 0 .086 0.163 

683.3 0.689 0.070 0.123 0.082 0.082 0.110 

6G2 0.934 0.080 0.102 0.203 0.182 0.057 

7G4 0.711 0.073 0.084 0.082 0.090 0.086 

7H8 0.102 0.058 2.664 0. 117 0 . 106 0.090 

881.1 0.649 0.062 0.086 O.OgO 0.077 0.069 

884 0.677 0.070 0.092 0.089 0.086 0.068 

8E2 0.728 0.067 0.096 0.089 0.088 0.054 

v11mU\'l1JU 1f) (lgU3) 0.091 0.273 0.280 1.332 0. 184 0.078 



m'al-.l~ 1J rll ICSO, LOD !U'l :;; LOQ 1'Wfll':i'Yl~bf'D'Uml:lJl1'1JD\l1:lJ 1rH'l'UD~UD'W~lH)~I'iDbf'n AMOZ 

'j11l:1'!:lJ!'W 1'fl~'W 

2ES .l 

2H6 

4FI 

7H8 

8B I.I 

CPAMOZ 

IC50 LOD LOQ 

(ng/m!) (ng/m]) (ng/m]) 

1.185 0.170 0.561 

15.320 1.350 4.455 

43.380 2.420 7.986 

150.900 22.450 74 .085 

1.196 0.200 0.660 
'--­

1911U~\I.;r'W1 'W ~,j fll:1''j~ (Competitors) 

NPAMOZ AMOZ 

IC50 LOD LOQ IC50 LOD 

(ng'm]) (ng/m]) (ng:m!) (ng/l11l) (ng/111 I) 

1.594 0.135 0.446 14.980 1.420 

4.553 0.376 ].241 90.630 4.710 

57.560 4.570 15 .081 - -

72.340 3.76 1 12.41 1 - -

12.770 0.135 0.446 - -
'-----­ -

LOQ 

(ng/m!) 

4.686 

15.542 

-

-

-

FTD 

IC50 LOD 

(ng/ml) ( ng/l11]) 

0.355 0. 118 

0.743 0. 190 

2.189 0.502 

17.560 2.550 

0.591 0.122 
- -

LOQ 

(ng/111I) 

0.389 

0.627 

1.657 

8.415 

0.403 



!gGl IgG2a IgG2b IgG3 !gM IgA 

AOZ#l 0.595 0.063 0.075 0.068 0.074 0.082 

AOZ#2 0.599 0.068 0.066 0.065 0.073 0.077 

AOZ#3 0.615 0.069 0.064 0.061 0.072 0.066 

AOZ#4 0.641 0.065 0.082 0.067 0.080 0.071 

AOZ#5 0.641 0.067 0.070 0.066 0.077 0.057 

AOZ#6 0.645 0069 0.067 0.067 0.076 0.065 

AOZ#7 0.771 0.123 0 . 154 0.086 0.244 0.117 

AOZ#8 0.827 o 138 0.102 0.086 0.262 0.107 

AOZ#9 0.786 0.124 0.140 0.L03 0.268 0.088 

AOZ#10 0.797 0.126 0.095 0.083 0.249 0.094 

AOZ#ll 0.835 0.132 0.082 0.077 0.248 0.082 

AOZ#12 0.828 o 130 o.oc; I 0.074 0.243 0.082 

'U1fl 
0.067 0.186 0.168 1.099 0.121 0.058 
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