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z 5

A% A%A F42 9@ Y=L
arAdEgNY AL

AERREF : &)
A4 3

AFdE qote
49834

ZMAE FFHE AAAE 227 4 AZE BAAHEAHY (ELISA)
& A IFARAE 2237 9% 3AH ELISAE 4 A A9 gelatind
HEAZ $9€ microplated] welldl FZA712 HAIE 3 AgdAE F¥A
# AAANZ ¥ protein A-HRP HEAE 715t ABTSE AH83ta] @A
F B3 405nmolA FBEE AP 712 AT o] B HAYY, = ¥
& AQAgeEdd FHFE sulfamethazine (SMZ) 32 sulfanilamide (SA)E A
Fatgdct SMZEA & 93 ELISA9 7§ 01~100ppbe] HHAA &F »js)
e wreZ Mol FAHUY. HABH SMZ7t 2ppb9} 20ppbZt HA ZHsta
A4eS 23 dFg A g74%oAM 1025%9 HAFE€E EAY. 7YY
anti-SMZE W ZAIYPE 7)El9) 8% F A YTA F sulfamerazinedt WTAHH-§
€& B2Qon EC-30#t& 20ppmoldth. SA ZAE {3 ELISAY ZA$-+ 10~
10,000ppbe) W ol A whgZ Mol FAHJow, vjud & 1049 FATA
o} wArEE wolx gt /L ¥ protein A-HRP HYME o] 88 BBAH
ELISA¥H & s&oly &AM U A&EEA FAANFA DF3= A4
HA & screening¥d F A& PHe] € & YL Aoz A

Z Aol : sulfamethazine(SMZ), sulfanilamide(SA), A& ZAWUASAY,
Protein A, A FFAEA
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I. 4 £

ZA9d9 AR E Foled 79 T8 84 F9 FUE BF FEYY
T R ARAAL JigH H8E AHY F Utk FAA L FEFFAE A}
2449 A7 dwe] EHoz AgHT don, o yoprt HAA{e] wa
ALY £4E BAFT FHE A A ABHAAZE 9 AEHD
At 22y Agd FPEAY ARHINZ Qste FAHE 7MERAY WAEQA
ARF AT EA% FRAEAY FAHAY AL ¢ FAEANY BHF=
Qe Aty f¢ R WALZALF T4 Ze G 2A8o) F2F EA
Aoz AXH1 Yot (Smither &, 1980; Booth and McDonald, 1988).

RAFTAA A ZE YoM 2HHAANY B2 N3 F8 ¥4
Ao, FF Fox A7 ¢ AU ZFI} 7Hesr] Wi njEe
B2 B YgdA o] Ao FoFrite 1598 FAsa e (Singh F,
1989), A Ao 3y [FSLFAX (Minimal Residue Level; MRL)E 0.1ppm
22 A& Ao (Bui, 1993). BoA F 7HF W3] 44 Ed 9 AFEA
& Y27 A& sulfamethazine (SMZ)2.2 234 34 (Singh ¥, 1989; Ram
&, 1991). SMZE oEt9) AAAEH b2 Y759 o4 EdA, N
AABo] = A TAR VAL LA B T dodle o) 9l
t} (Goth, 1974).

%9 dAAe @44 B 72 dIY gEd AFE A&7 AHA

Age 24¥el 27¥d. FAWYWOZE high performance liquid
chromatography (HPLC) (Bauduret and Andre, 1997, Boison and Keng, 1995;
Bui, 1993; Carignan and Carrier, 1991; A %, 1994, ¥ %, 1994; Tasi and
Kondo, 1995), gas chromatography (GC) (Mooser and Koch, 1993) 59} 7]7|&
A3 3t thin layer chromatography (TLC) (Unruh %, 1993)¢] €88 o] &%
Sulfa on site (SOS) kit (Boison and Keng, 1995; ©], 1997), n] A &38}3 uwql

EEC 4-plate, Swab test on premises (STOP), Live animal swab test (LAST),

rir



Calf antibiotic & sulfa test (CAST) (&, 1995, &, 1996), WA &2 &t &%
o] et £&AZ o]&3te] 5= CHARMI test kit (Brunner &, 1994; °I,
1997) o] ub, Wedsrxel BAuor FAWARMY (ELISA)0] AA1H <
9l o (Fleeker and Lovett, 1985; Singh %, 1989 Dixon-Holland %, 1996
Ram %, 1991, Walker and Baker, 1994), J&3td kitEo] vj=9 Idetek A},
EditekA}, RandoxAt oAl A4ks 5 9ltd (Walker and Baker, 1994, Park and
Lim, 1996). ¥AA @Yoz HP-TLC, GC/MS $EE v, 42, Avn, &
z =2 #d4sn don $edetd s HPLCHo & F IFEATA
1Al o= pAl o] gl (BAEXF A A9%-10%, 96. 9. 5).

AEAAe] AHEEE Gad AAYEL 4249 FaHE 2 A 7171EH

pge WzEs Bolwsk ¥ AFHY o) svanz ¥AYNEe o

N

1+

g olgHn dou, AR AxnAe] Bsty 1Al £8HI A
go AR Mest oy wek ohdzt mrtel Aujsk vt 285 @A
o] gt} (H, 1993). A&l WL vt vjAE dAEAE HEY
F o AFEA MERA Y R AF ] oo (£, 1996). TLCH S
o] £33t #$oliz HPLCH O ¥lsted Be 9 AgE HuH s A&35
Al screening® ¥ Aouh, o] Al AA AR A FFAE @A e

M Ay o= FAFGstn st (3, 1994).

ELISA¥H S FRAAF e nst Apgyie] @35, o] ARE dA
5 =43 4 9on, Fre BorxE ¥ WHOEAM screening® A FY
mxoz H43A AHEHE & Au F9o8 (Walker and Baker, 1994), ELISA
2 o)f3le ALEHY A% A T£E ko] AFIHE A E S A7 L

>
b

g4 Eugdet (Singh %, 1989; Dixon-Holland &, 1991, Ram %, 1990
Flecker and Lovett, 1985).

g Aol FYE HAAES] H5L WAV dg 12N AR, 53
Ao EFaAY ZEH FEAANY HolY = F& AHSA A&

% screeningdhil, F71F0) #ele]l g ¢HE AX AEE FTAANEAYE B



af olehi= Ak Alnsst Hasditia ARy, olF 93k screening A
Moz AAh gAss A&Ey Wz 2 ELISAYiel Hge] [
Ro g Azbett

aejure, Wit HANE AR SAVE b ue den bl SMZ
(Ashworth 5, 1985)% 2%3hi- ELISAM S Mg Sxs Adsiadon 7}
oz Auaje] 714 iR g FAH sulfanilamide (SAYe] dish &3
A8 AAE L o] AL o]l &3] v MAFEAHE FAl screening ¥
4 913 single ELISA7F 73 AQ7ME dopry] #fgh 724 d¥Y S ¥

gt



1. 495

A5APEE (SR E, 272NN Fod MF oF 350g9 Hartley AT 714
o oA 5n1 g 7|UHE AR (AEAR)IS B4 E AR Rol F9sH AHEst
Aok AIUH e SMZol g &a Ak gel ArgsAT. daele Vitamin C
(Hayashi, Japan)& ¢ 50mg/L = Al £83d 930

SAol ta FHPAL 94t mAEEHA HEF] HA & AGH 8F
@9 7] (New Zealand White) ¢4R 2via] & Alg&gdod, dg Aty (719
AEAR)E AR FA5e A AR AT

2. W]y 9 ELISA plate §38& 399 Ax

2-1. Bovine serum albumin (BSA)#} SMZ¢} 33 (SMZ-BSA)
Dixon-Holland$} Katz (1991)¢} ¥ro] whel gAdstdth. SMZ (Sigma, USA)
350mg# BSA (Sigma, USA) 600mg< 75ml®] H3&ZF < (0.IM phosphate
buffer, pH 7.2, two volume : dioxane, one volume)ol &% F 25%
glutaraldehyde 0.35mie F71sted A2ojA 3AI1 Fot wdaAdnt. HeA=
0.IM phosphate buffer (pH 7.0)2 643t =i 23] FAojdg mPsiy FE 3|
ExMg & A7 (pore size 022xm)d] BAE AT 7o wde A}
g3t

2-2. Gelatin® SMZ9 H¥A (SMZ-Gel)

SMZ (Sigma, USA) 350mg# gelatin (Difco, USA) 600mg& SMZ-BSA 33
2 B3 oz AU oA H¥AE PFE B ELISA plate &
g ghos AHg3AT



2-3. BSA# Sulfanilamide (SA)9} {3 (SA-BSA)

Two-step glutaraldehyde® (Avrameas, 1971)& £&3l9 SA9 BSAS HFt
AZAY. F, 1.25% glutaraldehyde’t £ ¥ 0.1M phosphate buffer (pH 5.0) 2
mio]l BSA (Sigma, USA) 100mgS &A1 7121 A2oA g AAAZ & 4
g dae FAYY. A4 & AN EFE 7Y ImlE 2331, SA 01g%
IN HCId €43 ¥ 14mist 4 o8, £A] IM carbonate-bicarbonate
(pH 96) 0.1ml& 713t 4CoNA &2 Ft vrEAZ} o] T 0.2M lysine 0.1ml
g btz Aol 2412 S A1Zl & PBS (pH 7.2)9 4547 wiY 2314 9
Ag wHde FAMIAT. Fio] B HPA AL AFAH} (pore size 0.22p
m)dte] WA Baste F3A YA AbgEd.

2-4. Gelatin®} SA9) HTA (SA-Gel)
Gelatin 100mg# SA 100mg& SA-BSA 33 U3 wyio= Ao
ELISA plate 28 902 A&3HH

3. Protein A%} horse radish peroxidase (HRP)9 A% A (Prot. A-HRP)

Wilson# Nakane (1978)¢] W& 83t FAstAt. & HRP (RZ=3°]7%,
Sigma Co.) 6mge 2x5F4 Imlel =2 F 0.1M NalOs (Sigma, USA) 0.3ml
g 71star MM 3] EAFIe A2 A 2083 vHEAIAT wEEAE 4T
ImM sodium acetate (pH 4.4)9 2022t FXA121 £ 02M  sodium
carbonate-bicarbonate (pH 95)& 20«18 7tstx, #l8] 0.01M carbonate (pH
9.5) 1mlol| protein A 5mgS £33t Fuld] & A3 Hxun A&d 243 =y
AZh. o] F 04% sodium borohydrideE 0.1ml ¥ 4ToA 2417 AXA|z]

< phosphate buffered saline (PBS)S. 2 23] £43 Attt F2o] ¢8¢ AL
HEANNE BSAZE 1% HA 7Hea Adod3 (pore size 0.22 . m)st & AE3)
o -20Ceo} ¥ 3™ ELISAS AR&31dc,



4. F3H A

4-1. SMZ dig &dA (anti-SMZ)

SMZ-BSA 15ml® Freund’'s complete adjuvant (Sigma. USA) 3mile] #8
& s 7YY ERUR JF}PoH FHHFLS 159, 3BY, 529 239
P FAdsA AAEAT W FHHF AAd AFAER oF ImlY Hso
FAZE HAe L, HEFHFT 104 F AAEE 3t A& £3std ELISA
AM&-3t A o}

4-2. SAY & &FAA (anti-SA)

SA-BSA 05mi®} Freund’'s complete adjuvant (Sigma. USA) 1mle] #&d&
Eo] 2ntE e B9 e HFAGD. o]ANE T YAYY ARE &
A3ty 7Y, 50, 70¥, 80¥ Ao R FIHFE Ak FHHFES HYA
0.25ml¢} Freund's incomplete adjuvant 0.5mle] #8 A& AL&3tAct 83719
g B F AL T M AL EYsen, 2 HL
A2 -70T 2#&m ELISAC A&-3tch.

5. 9471 53

ELISA$ microplate (Polysorb U16, Nunc, Denmark)dl & 83dydoz A=
3t SA-Gel ¥ SMZ-Gel€ 0.1M carbonate buffer (pH 9.6)2 2,0008] 343
Z welld 100414 £F383 37T 2A AAAZN F 4T 3% FAXAIA
F2AAAT. 005% Tween 20°] &31€ PBS (PBS-T)Z 43] M3 & gelatin©]
02% &3l"d PBS (PBS-GeD)&H& 200u14 2} welldl W3 4ColA 3083
blockingAlZ ™. #¥3 & PBS-T 100u)5-8 2ulF AN ata 2b welle) 73t
3 A2 308 BHEAAGY. o] Ed AL AAST PBS-TE 43 Al
33 o§ Prot. A-HRPE 100088 343t 7tsta A4 3083 wHEAIH
th. PBS-TZ 43] A3 s & 2274+ 01% ABTS (2-2'-azino-di-3-ethyl-
benzthiazoline sulfonic acid) 10018 A7}, 3087 ¥3A ¥ 23 FHF=2
ul-2-2 A AF)3 automatic reader (SLT-Labinstrument, Columbus, Austria)
of %3 405nm (495nm<] HZE )9 filterE AHE3te] FFEE A&



6. 34484 84499 ZAAY (Competitive ELISA)

Plate®) Z} well (Costar 3590, USA ¢ Nunc Polysorb, Denmark)dl SA-Gel
£ SMZ-Gel H¥A &4E 50mM carbonate (pH 96)2 FAiste 10014
F3a 37TAA 2412 9 4T BTN 2y FAAANA F2AAAYG F
t€l plates PBS-TZ 43] AA3 ¥ 02% Gel-PBSE 200u14 7}st3 47Col
03t AAAIA &4 (blocking)3 ¥ PBS-TE 43] AlH s AxA# ELISA
oA Ab&3tA .

AANE 2 BEFEEY SA TE SMZE Z welld 50x1¥ 7p8 S
anti-SA ¥+ anti-SMZ7l 34" PBS-T €9 50u]l ¥ 2 4& 3 Al
1A ZE ¥bgA A plated] A E A A& o] FFY FPHoz vl
SHEE AT Bol FEE Ade AAsL, PBS-TE 43 AHg 3
Protein A-HRP &g 1001 7Hata A&eA 3087 wHgARAT o)F
PBS-TZ 43] A33}x, 0.IM citrate-phosphate (pH 4.0)9} 0.1% ABTS ¥ 0.02
% Hx02 8 &3 4& 100u18 ZF welld 7hstn A2dA 3087 Baukga)
Ao BIAAE A%t 23FFT 100¢1E 7t FA 406nmold FFES &
AadY. EF SAEY T EF SMZE dojd F3E L SA ¥E =
SMZ sX Oppbe FFE GO F iF Percent bindingxe] ¥WELL T3l
(B/B0%) E24E AAaAow, ANEY gEL FEIMA diYgsEid
sulfonamides®] FE=MEH SATE £ SMZEEE 4&&Ao.

H
U

J

W

7. Anti-SMZ 3 & anti-SA9] #A¥r-g z=A}

Anti-SMZ E= anti-SA7} SMZ £& SA o]9l9 tt& HRAEHE Tyt
€& Boltsl Zol®r] $8  sulfamerazine, sulfadiazine, sulfisomidine,
sulfaguanidine, sulfadimethoxine, sulfamethazine, sulfamonomethoxine,
sulfisoxazol, sulfametoxazol, sulfaquinoxalines® ¥r$A]#A wlth wapub-go] A
X blank well®) 2AtEg 50% Aslst= % (EC-50) (Waker and Baker,
1994)8 &t ety Uch



8. FAANYAA v

=8 Zo AH SMZE& ELISAZ &A% A#E NI HPLCe 23}
o} sy ABAAL 2AEA. A, =xE gAo R ELISAS AAsta 2
Ans TLCH 93 A#E vwdtd %4
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1. Anti-SMZ A4

4 24d%E Adel AYP 7UP WS PBS-TAo 5000 A ste]
SMZ-Gelo] &2 wellel WgA7 ELISAZ 24% @7e Fig. 134 2ol 4
Buow PEREe) Frhe) wat FAY £xzee Asel HFAYG AT
4% = 10900 A4S Fakd AAYstm, YW Leistel ELISAA AH85H
o.

1.4 e
——gl
12 ——g2
——a3
__.'__94‘
—¢—gh

1 //
. / J
syl /

02 .L.j

0 10 2 0 40 50 60

0OD405nm

Time after 1st immunization
(Days)

Figure 1. Development of anti-sulfamethazine antibody titers in SMZ-BSA

immunized guinea pigs



2. SMZ A% ELISAY HAxA

7t wellel 2o HAARAFEY FEAH AAFAMwsE AAsH7] A4S
chekerboard titration®) A3 SMZ-Gelxx=Z 10000002 343t JFHAI
gy e 4002 HMAA RS FFEF 200129 @E EHoH, A
209 SMZol o ALY AAE 77.7%2 F33A eI (Table D).
o] 27402 01, 05, 1, 5, 10, 100ppbel SMZE % A3t ELISAE A& 23
2 Fig. 291 Yegtidew, 1.0ppboldte) e TE7AE HEo] 7Hesh

Table 1. Result of chekerboard titration using sulfamethazine-gelatin
conjugate and guinea pig anti-sulfamethazine antibodies

coating anti-SMZ dil.
SMZ-Gel.
dil X 400 X 800 % 1,600 % 3,200

X 2,500 350"/3507  3.50/3.50 2.65/2.85 1.55/1.59
(100)¥ (100) (92.4) (103.8)

% 5,000 3.50/3.50 3.20/3.52 1.95/2.21 0.95/1.09
(100) (91.0) (88.1) (87.2)

% 10,000 3.37/3.38 2.12/2.73 1.45/1.76 0.83/0.98
(99.7) (77.4) (82.3) (84.5)

% 20,000 1.60/1.78 1.10/1.49 0.91/1.18 0.55/0.69
(89.8) (73.4) (76.8) (79.9)

1) OD at 2ppb of SMZ
2) OD at Oppb of SMZ
OD of 2 ppb

3) percent binding : (B/B0)% = --~-~-—-—-—--- X 100
OD of 0 ppb

10
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Sulfamethazine(ppb)

Figure 2. ELISA standard curve for sulfamethazine

prepared using standards in PBS
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3. Anti-SMZ¢} 9 & I} FF A -3

Guinea pigd]l BHAIA AL anti-SMZ7} Z+E9) §A Aol diste] A
Al wawree Hol:sh Yotr 7] 93t ELISAE AAI# A= Table 29
Zth. Guniea pig anti-SMZ¥ sulfamerazine®lols W€ #AFTAS #F%
kS8 polx ottt WSS ¥ Ql sulfamerazine©] blank well®] A4
1122 50% A#AE FE(EC-50)= 2.0ppmth T3 SMZ A9 EC-50%t

€ 20ppbth.

Kl

29

Table 2. Cross reactivity of guinea pig anti-sulfamethazine
antibodies toward sulfamethazine analogues

Compounds EC-50" (ppm)
Sulfamethazine 0.020
Sulfamerazine 20
Sulfadimethoxine -
Sulfaguanidine T
Sulfamethoxypyridazine 5

Sulfanilamide -
Sulfapyridine -
Sulfisomidine -

Sulfisoxazole -

1) Concentration causing 50% inhibition in color development
of sumple wells compared with blank when using standard solutions
2) EC-50 greater than 10ppm or no reactivity up to 10ppm

12



4. 3 &

H2 AL Aoz SMZ7F 20ppm 2 02ppme]l HA 713t PBS-TE 50
v X3t ELISAZ dAstg o, zAe A e 874~1025%9) 3|l+8&2
Bl it} (Table 3).

Table 3. Recovery of sulfamethazine spiked in swine serum at
the concentration of 2.0 and 0.2ppm by ELISA

Sera no. SMZ added SMZ found % Recovery

(ppm) (ppm)
0.0 1.43
CJ327 2.0 3.48 1025
0.2 1.66 101.8
0.0 0.24
KZ013 20 199 87.4
0.2 0.43 92.5

13



5. 4% 9 44 vu

5% ez AAsgow, HPLCY & ZA#e Hwsde =, Fig. 3%
Zo] A#AF rzte] 07972 UeElGonZ t-HA9 AR 9% FFEFAA
ujE zZte Ao wasHo] FrA Wd o AAIY] AudAc Wy =

(=01248, Y F33to] EFL§F=0763, R=0797, #F+=9, AF%E=7 X A
=0.929, Akl EF 2 7-0.266)

Y FE4 HA 307y =F dFdoE TLCHY ZA#AS dvud 48
Table 49 WYetuidch. TLCHOZ 2AAE = 80N 44, 2132 ¥
A, 1708 Aoz wAHJen FFAHY EMo] sHsstA] Wgten, ELISAY
o2 ZAHYE W ZE sHAA 0.05ppme] 2 ERGH.

SMZ by ELISA(ppm)

0.1 1 10

SMZ by HPLC(ppm)

Figure 3. Correlation between ELISA and HPLC methodology
in the determination of sulfamethazine in swine tissue

(N=9, Slope=0.929, R=0.797)

14



Table 4. Sulfamethazine concentration in swine urine determined by ELISA

and TLC
O.D. B/BO(%) ELISA TLC , Estimated"
result result™ conc. in Meat
(ppm)  (ppm)

0.2 0.753 48.1 25
Ref. 0.1 0.868 55.5 1.25
SMZ 0.05 0.923 59.1 0.625
(ppm)  0.025 0.988 63.2 0.3125

0.00 1563 100.0 0.00

1 1.435 91.8 <0.05 D

2 1.233 789 <0.05 D

3 1.212 775 <0.05 D

4 1.074 68.7 <0.05 D

5 1.188 76.0 <0.05 P

6 1.282 82.0 <0.05 D

7 1.343 859 <0.05 D

8 1.483 949 <0.05 D

9 1.432 916 <0.05 P

10 1.452 929 <0.05 P

11 1.495 95.6 <0.05 P
Urine 12 1.316 84.2 <0.05 P
no. 13 1.306 836 <0.05 P

14 1.392 89.1 <0.05 P

15 1.437 919 <0.05 D

16 1.801 115.2 <0.05 D

17 1.422 91.0 <0.05 D

18 1.452 92.9 <0.05 D

19 1.373 87.8 <0.05 D

20 1.376 88.0 <0.05 D

21 1.291 82.6 <0.05 D

22 1.351 86.4 <0.05 D

23 1.312 839 <0.05 D

24 1.608 102.9 <0.05 P

25 1.443 92.3 <0.05 D

26 1.285 82.2 <0.05 N

27 1.293 827 <0.05 D

28 1.409 90.1 <0.05 D

29 1.118 715 <0.05 D

30 1.232 78.8 <0.05 D

1) A level of 0.625ppm in urine has been shown to indicate a concentration of
0.050ppm in meat
2) P: positive; N: negative; D: dubious

15



6. Anti-SA A4}

o

SA-BSAS E7ld x3 WdF <o 50U FHE FriFse dAe) dF
ZAb8 DS Fig. 49 JetiTh 284 F7H4F ol F AV d&53 4T
g ¥gon %3 WAF UANE AFE Tt ARz Lol AR
At

[ Q—
r~—0—— Rb 1 }
2.5 1 47"\‘:#—7 —®—Rb?2 ‘
| / -
2 Ji
£ /
S /
o 1.5 f
)
: P
1 = /‘
AT,
0 e I L
0 20 40 60 80 100

Time after 1stimmunizaion
(Days)

Figure 4. Development of anti-sulfanilamide antibody titers in

SA-BSA immunized rabbits
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7. SA 2% ELISA9 HAxY

Fasrda daA AR FAMEAL ZAE7] Y& checker board titration
o AAFgT 7 gy sl SAZ 03 10ppmel HA Jhstn, FEA A FA
5014 ZF wellol 233 1412 Bt ALojA wEAZiH (Table 5. B/B0%
I E Y Fe 80%gte Holx e Mdsigwd, FA¥AE 200000 3
Mt AL g00ul e oM 848%= AANEel JHE FRSAH.
o] zz71o 2 1, 10, 100, 1000, 10000ppbe] EF SAE A &3te ELISAE dAIg
A= Fig. 59 2ol °F 10ppb% & 10ppme) MM &3 wrgxio)l A
=H Ao

Table 5. Result of chekerboard titration using sulfanilamide-gelatin
conjugate and rabbit anti-sulfanilamide antibodies

Coating Anti-SA dil
SA-Gel.
dil X 800 X 1,600 x 3,200
X 10,000 1.38"/1.22? 0.75/0.69 0.41/0.39
(87.9) (91.5) (94.4)
X 20,000 0.92/0.78 0.55/0.48 0.32/0.27
(84.8) (87.1) (85.1)
X 40,000 0.61/0.58 0.37/0.31 0.24/0.21
(94.3) (84.4) (87.5)
1) OD at 1ppm of SA
2) OD at Oppm of SA
OD of 1 ppm

3) percent binding @ (B/B0)%=

OD of 0 ppm

17



B/BO(%)

40 A * ‘ e
1 10 100 1000 10000
Sulfanilamide (ppb)

Figure 5. ELISA standard curve for sulfanilamide

prepared using standards in PBS
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8. 71€t 3tQ FH At WwARS

Anti-SA7t & FAFFAANLE wAkeE do|=A Lot HE 10F
o) tt& MRS T (sulfamerazine, sulfadiazine, sulfisomidine, sulfaguanidine,
sulfadimethoxine, sulfamethazine, sulfamonomethoxine, sulfisoxazol,
sulfametoxazol, sulfaquinoxaline)® PBS-Tol ©A¥ =2 A ste &A%
X3 ELISAZ AAI&Ath 21 A3 Table 65 #o] SAE At A A&
d vgE AT ASHE axkeE Holx et

Table 6. Cross reactivity of rabbit anti-sulfanilamide

antibodies toward sulfanilamide analogues

Compounds EC-50"(ppm)
Sulfanilamide 0.5
Sulfamethazine -
Sulfamerazine -
Sulfadimethoxine =

Sulfadiazine -
Sulfaguanidine -
Sulfamonomethoxine -
Sulfisoxazol -
Sulfametoxazol -
Sulfaquinoxaline -

Sulfisomidine -

1) Concentration causing 50% inhibition in color development of

sample wells compared with blank

19



Figure 6. Structure of sulfamethazine-BSA conjugate and sulfanilamide-BSA

conjugate
1. SMZ-BSA
CHs
BSA—N=CH—CHz-CHz—CH.-CH=NOSOzNH—{'] \
_ \p= /;
CHs
2. SA-BSA

HzN@SOzN =CH-CHz-CHz-CHo-CH=N-BSA
SO:NH: ©N=CH—CH3-CH:-CH2—CH=N—BSA

Figure 7. Inferable structure of Sulfanilamide-BSA conjugate

9]
ol
NG —S-N=CH-CH>-CH>-CH2-CH=N-BSA

H:N
O

, PR
BSA-N=CH-CH-CH>-CH~CH=N S
1

>
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V.2 3

SMZAZES 9% ELISAY S Mol SMZol didh 3tAle] Aite] 3 o)
U SMZE A% (MW: 27832)0] #7] wiid @502 WHdo] H7| of -
Bz BSAS 2L 9MEAS carrierZ A3 HEAIY WAL L AR EY
My SMZ-BSA ¥ H38 #99 SMZ-Gele) H@&#4e Dixon-Holland
and Katz (1991)7} AH8 % one-step glutaraldehyde & ol §3tgl=d), wlma 2t
a3t FA GG E SMZo| EA@e] Fe EFolng oz EMgtoan o
Foid £ AAYh. %3 Protein A-HRPE tracer® AME3IH 7] w&ol 21H
ELISAS] ZA$A=7E 7IUdelyd E7 EAHFY anti-SMZE @E FF 2ok
3t Aol YRR gston grvt FHHE I wEI2 M AR
Bus Ao HAZste] Uk £33 Alzuye] @esiy Uwk ELISACA
T PHYEA A EHE EaZAFAHlnZ AEsE AE 7ol AR
At ™ol

HA A SMZ-BSAE Fig. 63 #o] SMZ9 NHy7|9 BSAS ojnx7]|&
glutaraldehydeol €13} HEAZQ F22 AZtgy, ddd 77U ALY A=
ztol= AR Y, FdA7le AFo] 2= AL Ao Ao ALY
A gy HAYY XA OZF standard curveES FAAE B kS © SMZ9
% 10ppbe] 274 Aol ssaAT ok AAWAL S0 5 Yol
2% 7t E a0 #HBeE factors $4HEHE S0ppb & 0.05ppmol
Aot B2, Ranker 5 (1987)0] 2@ v HolA Odppm, koM 13
ppm T °14Yd W KM ZHF7IFEAQ 01lppmol HAIFHE 7AAEH, X
Y 9t UAEE Zevdn AZHJY o)HF e Singh T (1989)9 AHA
A ELISA Z#AR] 100ppbr9 91ZE 20 ¢ -3 A= Alsdn
2t gsalste) TAWEE ZAbsl B A3} Dixon-Holland and Katz (1991),
Flecker and Lovett (1985), Prithipal 5 (1989)¢) 232} o] sulfamerazine$
A&g g AAAEdE FRAIA Ffo9, 10ppm FEVNAY ¥ LY
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NRe ZAstgong Eolde BT FAHS AAHA ¥E Ao AAH
Atk Anti-SMZ¥  fUsA @AEE  #<Q sulfamerazine®  SMZS
pyrimidinyl 7]l A 6% 9 methyl7]7b  wiAlg  Fx9 EAdoit g g
sulfamerazine® 2% F9ax AFHe Aoz Ao, AAHJA Yad
A} (steric hinderence)& Yoiuhzl gFgtomza mautgol dojwd Ao A7
"t} 89, sulfadimethoxine® 7= pyrimidinyl719] N9} #x7F 2z 4, 63
olg}i= apol2 MYsn SMZH FYF FEYNE anti-SMZFH H3& o)
2] e POz nFo} Mol g Nz g Aolgolzt wAHE FAYA
A% Wgol= ZF3 steric hinderence® Yo F ANY Ao A4dH.
¥ Q7o) ELISAMO® HAAYY F9 SMZ 35&g¢ ZAside&™d 874~
10250%9) H9s et 3, £5u9 SMZIFEE AAHsty HPLC %
M BNARE vRade W 2HE AuBAE Jehdan lo] ¥ ELISA®
He FAANEYE] Bx % Solxg NPEE e Ao ARHUG.
Sulfonamides SEME& 88724 sulfonamide (SOz - NH2) &2 para $#
o amino”] (NH2)7} cleisig 22 X8 Rog ols AaAEe AT 4
o) B5AQ QA4 (folic acid)®) T4 EQ o -aminobenzoic acid (PABA)S
AQHo2 wge YoA FPFARS YEAT (Warren, 1983). SAE ZE A
F8EHNSe) TETFTZS PABS (p -amino benzene sulfonamide)2 74€ £3
olmZ SAd U FAE & MAANE FFAHoR HEHI A single
ELISAdl 23 8do] ¥ otk melx, dnAle FF+xY PABSY
radical2M amino7l & 2% sulfanilamide® carrier protein® HFAIINTR,
PABSe] W3 &y A4g & AL Aoz Azea SAY i FXE ¥
9 2 WdYe FAYSHATYG. BHHEA SA-BSAE HFS EZNAME FAHHY
z229¢ 252 2309 doA anti-SAE AHg3tel ELISAS AA® A3
A%EE 100ppb #%9 724 E YAtk £, SA ELISA7I G H#A
T mAuee Hol=XE ZAEY Btk &, APl AHg® 107HA19 Ao
4EASS 1ppbol M 100ppm7tA e FE2 A@sAMsie ELISAE AASAH.

L Y o®

22



o]2] &t wWete] &= Sheth and Sporns (1991)ell &l Al=d ub ok &,
N'-[4-(carboxymethyl)-2-thiazolyllsulfanilamide®} BSAE H &A1zl Wl o=
835 A28, N'-(4-Nitrophenyl)sulfanilamide®} ovalbumin i 3H4& gre) o
Z o83 ELISAYM S 7iwstgden, o AMsn wede 3tz g5 Az
A (sulfapyridine, sulfamethizole, sulfadiazine, sulfamethoxazol. sulfamoxolc.
sulfadimethoxine, sulfathizole)?l ZAHFE& &A% & Jdutx soh 14 &
Ao Az Ho)8 vrg WANIL Bolt AL gtk Anti-SA7H 2T

SEAST Mg wolx e ol e 2ol

b

L 2= o}
W

7

(.O

A 7S

4‘
n

=
a

it

O.

Atk AM, BAE 4457 A SAS BSAS A= BANA Fig 63 7

rl

o] 27kx Hehe) Exie] digr FAs FHE Ao AFHF=A 2 FoSAd
R groupdl obuli7)7t BSASH Z¥d Feizch v PABS #9 of=li7i
of A3E WAYe] REoldutd old i FAI FHHoE ol EHE
Aol:, olgld FHHL vy ArAsge AP wee JedA ¥ 22A

SASTH wreE & Aot 1 e zE Vallejo § (1982)0] arm effectoll #
# 223 AP o] SA-BSA AH ] Lozt Eo} IUA SA-Geld] FUZEA
7] (epitope)7t 283 &HA EPSAE Za2AL, SMZA hE FAH o
A%5 29 ol st5Ae s LZEdh JHAEQ TR BHAM
Bd 939 E 999 (HN-benzene-SO:-N=CH-CH--CH>-CH.-CH=NH-BSA

2]
2]

4
tlo

9] 72$%E, SAV} carrier protein® ER HYP3td olF& AxE7H o] &
A F3n AAE o)Fn FARHDE (Fig 7). TLZEA7I7E SA SHeE
48 Ao gAY, o Pty SAagdE o)y Fxvt d¥d ©E
salo} wrg 8 w Zdl¥ steric hinderence”t €oldd F&E AUE Aes F&5
gy B Ay HEd Huale Mo wrigel FrhHQ #e] oYUt

B oaAgos Aws SMZ 2 SA ELISA¥ R0l KitZ Adgstdutd SMZ 3

41
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oz R o} &

: Dzbsl o, ofnleyZ &AHA e HIwHd % FHMZE Y&
A&l 9o 9y ) o
JALSL = WY (Wirzburger 5, 1977)% i3 &] Bojol & Ro 2 AlgdEY
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v.a &

248 Fo AnA FFE AEs7] A% AAH ELISAYE MEso A
o) 2% ¥3 T2 PBS 49 F9 SMze SAE AU

SMZ ELISA®l 2% E#& 0.1~100ppb Atejell A & ol wst= whe
Mol TAEUTH 2~20ppbe] spike sample® ZAMRF B F &2 87.4~1025%F
Bt mapure AP AMEH 8 EF9 Aal F sulfamerazine®ro] 2.0ppm
o] EC-50 g wolw mAukg& ettt

SA ELISA® 7% SA &89 10~10,000ppb Atolol A & Foll wja|st= ¥

gaMe] FAHAUTE SAd W FHL wapbg AP ALgH 10 FH
AaA e wabtgE JdERRA Bt

E Qo)A /A2e protein A-HRP H#AE ol &3 Mz W 244
ELISAE £&d A9 24 52 83 39 dax 37 AL A% 239
Y 2Hoz AlS" F AL AoE AFGdEd.
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Development of a Novel Enzyme-Linked Immunosorbent
Assay for the Detection of Residual Sulfonamides in
Animal Products

Seong-Hee Kim

Department of Veterinary Medicine, Graduate School
Cheju National University

Cheju, Korea

(Supervised by Professor Yoon-Kyu Lim)

Abstract

A novel competitive enzyme-linked immunosorbent assay (ELISA)
was developed to screen animal products for residual sulfonamides.
ELISA was based on the limited binding of sulfonamide gelatin
conjugates immobilized on microtiter wells to anti-sulfonamide
antibodies in competition with residual sulfonamides and followed by
the uptake of protein A peroxidase conjugate.

According to the principle, residues of sulfamethazine (SMZ) and
sulfanilamide (SA) in swine serum, urine or in phosphate buffered

saline were measured. In SMZ ELISA, standard curves were

A thesis submitted to the Committee of the Graduate School of Cheju National
University in partial fulfillment of the requirements for the degree of the master of

veterinary medicine
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constructed over 0.1 to 100ppb of SMZ. Recoveries of SMZ in spiked
samples between 2ppb and 20ppb ranged from 87.4% to 102.5%.
Among 8 sulfonamide analogues tested for specificity, only
sulfamerazine showed significant cross-reactivity. The EC-50 value
(concentration causing 50% inhibition of color development of sample
wells compared with blank wells when using standard solutions) of
sulfamerazine was 2.0ppm. In SA ELISA, standard curves were
constructed over 10 to 10,000ppb of SA. Anti-SA antibodies did not
show cross-reactivity with tested 10 derivatives of sulfonarmides.

This competitive ELISA using protein A-HRP conjugate could be
applied as a convenient and rapid slaughter house screening method

for residual sulfonamides in edible products.

Keywords :@ Sulfamethazine (SMZ), Sulfanilamide (SA), Competitive
enzyme-linked immunosorbent assay, Protein A, Drug residues
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