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% e = 7 v§ 7% (sulfamethazine) IR 52 B A BB M, £ Sy FA R B A EFRZ KA
YHENFE T ERHEGE, LATALAEFESHEAR L BRI BRBRFT EHETF, B
W A B = iR E A8 F i 4 R R M ) AT 0k B A A bR B EARR] ABTE P AR T
BLARBRTE A4 N A A2 5 - iR A48 L2 8 LR M 54X H £ 4ul-
famethazine one-step enzyme-linked immunosorbent assay test kit)Z 1 4%, 3 & R T &% A
HEMEZE5H QHRSAREZ, HRAR T E RN 430048, A FRRER L — K TR H
2 M 9618k 5 , R0 7] 48 2 (detection limit)%0.001 ppmo# % & 89 do. 7F 4k & # n0.04. 0.2420.42
pg/ml, &~ EHXBER, FH I E KRy (# E1H52.92%), v 11 F A 4%k &l :sul-
famethazine, sulfamerazine, sulfadimethoxine, sulfamonomethoxine, sulfathiazole, sul-
famethoxypyridazine, sulfaquinoxaline, sulfamethoxazole, sulfapyridine, sulfisoxazole # sul-
fadiazine & vA w9 # 1 B} & ( £.450.001.0.01.0.1421.0 ug/ml), BT XA £ 48 F 2 T LR R
Ko BRESO% AW 26 R R TH AL, Pl Bk |14 A kAR EELO ug/ml ¥ £ A
sulfamerazine, sulfisoxazole# sulfapyridine ¥ = # &% & #| & T # R £ , % A sulfamethazineZ 48
3R B & 100% 31 H , Bl sulfamerazine & 10.0%, sulfisoxazole & 3.4%, sulfpyridine %2.0%. &
it 2 m R KR EILE0.] pg/mI R R XX R B B S R R MR
B AR BE R 4R R AR T BB R A B K, SCTBE B 8 A F Bl = TR % 8 2 bk

EWRFEZHBRA,

i

Al

HEARENESBRRALEEZBMEEY, ME
A B A KER 3 B9 A B RIR, I BFE D4
B, B 5 EENRENEEDRR S KL 0
Wk SRR AERHE R RBITTH653, 7231
T, 784527, 353fF £, 794689, 770 7T, 804E
1,024,039 % 75,8141, 027, 3821F 7T, 824F1,
097,8011F & T™, T L AEIR BN TE B = B AE
{5 AR — FRVENE (sulfamethazine, SMT). T&f%
— FR&MEE (sulfamonomethoxine, SMM)FlfEh& —
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B &I I (sulfadimethoxine, SDM) % i % B (sul-
fonamides) R TRBA BIAFE NS ; BRAR AN R LA
HERERE S R RE A E S FHIQH, 5
P14 F (antibiotics). BX 2R %% (olaquindox) 4 Kl
BB R DU Nk A 2 g E 5. [H2
E(E A RS g B HhrERg — e iR
SER NEERBURME, M EHEANS B S s
@), BB TR BTN KR AM8 B A, HAIR
HENRE B AT = EEREcBETEE
BEAEWRET G REREIE, BISMT 0.05
ppm, SMM 0.01 ppm, SDM 0.04 ppm*), £ BT
4 B E BRI RS HEE0.1 ppm®), R E
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RECE ¢ B R A AN 88 B AR, R R
SMTZ B 8B40 2 T8 H 4GE S0, Tk BB
W ERBRE—REIE S RERINE %
EERCHELMEIEWME S SER L OREZ
BRor, BRYHHMEIE MER &R H %R (GED BRI
R N REEERER, BEIN A B
JRBRAT AR PR RS T ey e S S e RS O B 7 43
#T ¥ (enzyme-linked immunosorbent assay,ELI-
SAYEBEFEENSMTE FEHEE Z Mz Hik. 7F
R A —/NEF Y PTG S R ORISR B S 50 K,
B ESMTEEAE ZESCR R, R A HK
EREE. BEEEY B RETSFEEHEREER
EAN TSR E BRI 2E R AELISA iEE
SMTZ B &k, i i B MSM TR A ER RS
TR, LAPREE SRR i — FREIE 2 8, W1 (1992) 4
JE R EAREFHEZ B L RELISAYESMTZ &
BEREE R EREERIR,

EH AR ER AP R TERE 2 LS
b3 (colorimetric method)® =7, 74 & & #7 & 38
% (thin layer chromatographic screening method,
TLC)®~ 19, & % ¥ /& J& #7 ik (high-performance
thin layer chromatographic method, HPTLC)!!6~
17, & F8 J& #7 ¥ (gas chromatographic method,
GC)18720), 48 # J& #ft — & 3L 1% (gas chromato-
graphic-mass spectrometric method, GC-MS)?! -
27, #1838 ¥& AH J& A7 #2: (high-performance liquid
chromatographic method, HPLC)28 3% 55 #£75
EEERER SRR, FERE RS
(liquid-liquid partition) & 7% % 2 ¥ (evaporation
procedure), Kl T /F 568 AU ML ZE BRI L, T 4%
BV RIERRREK A BE 2R EHEYEET
18 A F EAE R Py b, N R — I8 5 B
BARREBB RSB, BH LI/ VNS —
BT A S RERE B 40{E R L _EZ HPLCIECOTR R
EHE R B BN BRI,

5 A 3 5 M B 3R R E 59 7 ¥ (enzyme im-
munoassay,EIA)EIELISAESFEIMIFSMT.Z AR E
MEER R FEE N R R ENEE R A
25T IR B DARR & o T i — R e B A R
& — FF v 0E B% 3R & 88 (sulfamethazine enzyme
conjugate)EEEH PRI MERIREF Z HEE—
ERNAIE 1= R A TEPLES , 35 6 T A — PR R
%, QARG — e B R S TS Re By i8S
&, REARFER 2O R 2E8E. A2
AR R— R R BEREITZ /7%, 80{E 1M
HREETE 2/ NS T e &,
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MEEREE

— TR ARENE BB RS B R IR E
#A(sulfamethazine one-step ELISA Kit)
% H International Diagnostic Systems Corp.,
U.S.A.(ffBBIDS ELISAREIEM), BfFEUT
RELEY :

()8 IS 1 B85 & B 3R FL (antibody coated re-
mova-wells):

BIEHE RIS Fl(microtiter well), FE&81E,
R12(EMERETL, BERRLBNE S EE —F
WA R A RS,

()T e — FR i g B 3 155 & 8 (sulfamethazine
enzyme conjugate)l 15 ml, B H#Eix — FmEE —&
KR E(LEE FHE S B (sulfamethazine-horseradish
peroxidase conjugate)s,

G 5 R AEHER BB (sample & standard di-
luent):375 ml (3125 mijfEEE), &0.1%4-1MEH
% H (bovine serum albumin,BSA):Z 1 F B8 4% &y
&,

(PEAERE (wash solution):

375 mI(3125 mIfiREE) , BE R IR B R &
Tween-20( FEBEFIEAEE R

(@G 5 BR PR A ¥EYE (positive control):

FHRS ml, =9, 21000 ppm,] ppm#10.001
ppm(1 ppb)=FE 8 REZ — FAEEE,

NEEYAIE A (substrate solution A):

10 ml 3,3’,5,5’-tetramethylbenzidine (TMB),

(OEE BB (substrate solution B):

10 ml 0.02%:BE(L SIE W,

(W= 1E#E (stop solution):

20 ml (25210 mP#ZE) , IM HsPO.: (pH=23)
-

() B2 3 % 9% 2 #7 3 & (enzyme immuno-
assay reader,EIA Reader): EH450nmiEEE,

CHEHEAERRT:

TR B O EEOESR MEEER
E(127L R BEFL) IR R, Yok E=HR. 5T
B RImet B R E B E B

= REHE:

R i
BFEEERIKERIAY S ml, REEELAE Lo B

I
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M, B20.2 mUMHIIA R 1.8 mIFHEE (0.1
% 4-IMH HEE 2 B ERE R ) 2 SVE T, IR
B REESRASHELNEZ ERIE.

CEHeRE > B

FEPPSMTHE #E 5 (Sigma Chemical Co.,USA,
Catalog No. S-6256)25mg /2 & & i , LA B B v %
A EE 25 ml, HEEE 1000 ug/ mfERE IR,
RER0.1 mIRHEREERF, UHRBEEEZE100
ml, HBE R 1.0 ug/mlEEPEVERE, B’E0.1 ml
FEEER ERBS, UFHRBREEZE100 ml, H
EREEF0.001ug/ml,

G2 [ IMIF 2 IS & 22 AR 2 B -

1. SR AH B BRI, BRSO S A EK
PR AR E R & SMTHEHERE0.001 ug/ml
Z IMEEEE A,

2 R EEB AT IR T I A5 o ZE A , FEIA
TLCEEE ST, HERESMTEE &, \l B2
M .

22 B e AR Sk B3R 1 IR B 2 M
R

(o) e S I 9 oz B -

1.%0.04 ug/ml SMTZ 5 I 7 : A5 FE R X
ZZHIME2.0 mIBERFE S, B0 ug/ml SMT
FHENERS ul, IRBIEAENA], H30.04 ug/ml SMT
Z MFHEHEE R FSMTZE0.01 ppm, HH#
ARE:

LA SMTIERE = 0.24x [MFTHSMTIEECT,

2.%0.2 ug/ml SMTZ BN : FifkE R ZE
HIM%2.0 mlEREESF, WHI01.0 ug/ml SMTHR
#¥50.5 mIiR BB S BN, 1h50.2 ug/ml STMZ
MFEFAERUATFSMTE £0.05 ppm.

3.%0.42 ug/ml SMTZ B I 37 « A% HE IR X
ZEHIME2.0 mIERREP, %I01.0 ug/ml SMT
RN 1.45 mIIR B IR 5 BI B, & 0.42 pg/ml
SMTZ IIEMEERILAFSMTEE0.1 ppm. FHK
BR1 R SR UE 2 B , 53 B B B R 1 I T AR
(1),(2)F0(3)s

(ENRIER T

FEIDS ELISAREIEM Bk, PER

TENREA 308, A rnEfHEERE S E 5.8
MERFALIGER AR EBZE L AREEREFEF
HEAZAIMBERIE20 ulE (ERe S 8 R A
B MYEMRYER20 uls FRRENMIERRIE 20 ul. B AL
W ER AR R — e — KR St R
EHIE100 pl, PIRES LIRBIES1058, (£ 4
B AE R E A Z R, BFFLAEHE
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REINABREEBR(ABRBESEIRES) 150 ul
PRIRE RS RIRE R E1008, STZIINAE i
(1M HsPOs,pH 3) & 4 & Ll ¥ & 450nm Z EIA
ReaderfzE,

(NPIEFIRRER :

1. &%, SMTARKRH : MiFE 2 ELISARH
I CE =PI H(1)E00.04 pg/mlz BIEE, &
AU ESMTR S, BE LA R SMTE & L
TLCE T 2 S EM B E £50.01 ppm, FHE 7
[m#FHSMT 0.04 ppm,

2. A%, SMT <0.05 ppm: M ¥EEE R BOGEE
B INE(1)0.04 pg/mI{E.E HARE M I 1F(2)EN0.2
pg/mlZ BOGAE, R UL AT SMTE & & X720.01
ppm{E/NG20.05 ppm,

3. &, SMT > 0.05 ppm: M iFEE MR RGE
R (2)810.2 pg/mIE BBy i #(3)EN
0.42 pg/mlZ BOLAE , RANAFSMTEE ERPD
0.05 ppmfE/NiR0.1 ppm.

4. EH,SMT>0.1 ppm: I 5 i RO E
BB EILTE3)EN10.42 pug/ml, FRPLATSMTE
HEKR0.1 ppm,

FEREGHR

— @R AR REE ST EEERER
PAZEE IMEER IS SMT 0.04.0.250.42 ug

0.8
L

S S S VPR W |

0.04 0.1 0.2 0.4 1.0
SMT Concentration (ppm)

Figure 1. ELISA standard curve of sulfamethazine



Journal of Food and Drug Analysis. 1994. 2(2)

/ml =FER RN 2 H IEER R BB 7 R RE, B
A ME R =EMEE LI S FNEERER,
ERUB R RIFZEE— KERER (incar
dose-response curve), LA W X B ¥ log [sul-
famethazine] {F & 20 & — , E AH B 1R 85 -0.9956,
CV%552.92% , AR — e R IIE IR E
0.04-0.42 pg/mlZ EEE A EEHE R,

Z TARR RN 2 Bl

FIERHERE B W] DU BRI B B . R4S B
1R HERA00.04,0.20800.42 pg/mIERE — BMEIE(E
ANEFEARE R, EiE _ Prgng BIKEREE 55850
-109.5%, FH{E99.8% (F—) . Ak Z BULER L
HPLCEE BE, FJ iR B HPLCIENTRIE S B
BRRECY), ER mIKEREE,

= SMTIRAIE—1¢ 2 855

Table 1. Recovery of sulfamethazine determined by
ELISA and HPLC

Fortification ~ Recovery by ELISA** Recovery by HPLC*

level(ppm) (%) (%)
0.04 109.5 92.0
0.20 104.9 89.4
0.42 85.0 874

*Data of Pan and Chen/3¢*

**The average of six determinations.

1158 A B LB sulfamethazine, sulfa-
merazine, sulfadimethoxine, sulfamonomethoxine,
sulfathiazole, sulfamethoxypyridazine, sulfaquin-
oxaline, sulfamethoxazole, sulfapyridine, sul-
fisoxazole Fl sulfadiazine % V4 & A~ [&] & & ( B[
0.001,0.01,0.1R11.0 ug/ml) THET K XK FE
(cross-reactivity), fREX50% MK 2N EERE
BRXIRFEM 2 REER?, B HA4500mZ ODIER/
Bo%5%50% , & H M EM BB S EARIRE
BTN R AL LERE, RRA TERIL, B
BERXRIE, LT HREERZ X R IER B (cross-rea-
ctivity):

RXRIEFRE = (SMT 50% % & Z nanomo-
les/sulfa analogue 50%#%% 2 nanomoles) X 100%%

PAESRIN R A AN E R TR,
BRIWOER ., B EELO ug/ml FFF sul-
famerazine, sulfisoxazolefsulfapyridineZs =f&
FE B SRR AR B DR E 20 IR e, 5 DA RE — B
e S U i — R B 8 2 28 R FEME 5100
%, Rllsulfamerzine 5 10.0% sulfisoxazole 5 3.4%,
sulfapyridine £2.0%, & b3k = M IZ B8 B [
EZE0.1 pg/ghF{EsulfamerazineV EH1.6% 2 %
X eV, HERMIETEAR A b AR B R EME
i,

M.k — g B R R E R AR ME A INE
$2(IDS ELISARH)Z (& AR

SMTZELISAK A, 722 A PR ESMT
FEREREE, ESMTEERGKEZTE, 2
BEZIRREEZH, B3R E20% ME 26K FE

Table 2. Cross-reactivity of sulfamethazine antibody toward sulfamethazine analogues

Sulfamethazine

% Cross-reactivity

analogues 0.001ppm 0.01ppm 0.1ppm 1.0pmm
Sulfamethazine 100 100 100 100
Sulfamerazine 0.03 0.06 1.60 10.0
Sulfadimethoxine 0 0.03 0.04 0.06
Sulfamonomethoxine 0 0 0 0
Sulfathiazole 0 0 0 0.07
Sulfamethoxypyridazine 0 0 0 0
Sulfaquinoxaline 0 0 0 0
Sulfamethoxazole 0 0 0 0
Sulfapyridine 0 0 0 2.0
Sulfisoxazole 0 0 0 3.4
Sulfadiazine 0 0 0 0
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Table 3. Operation costs of ELISA and HPLC method for the analysis of sulfamethazine

Method Time Assays per Reagents Recovery Determination
required Person-day cost outlay (%) limit(ppm)
(hr) (NTS)
ELISA 0.025 320 50 99.8 0.001
HPLC 5 1.6 300-500 89.6 0.05
B #8575 SMT 2 #% Il /2% £ I ,450nm OD{E Z B/
BOO/O%&)%’ %E%SMTZY%EED%E{E@H@BE %#Im

(detection limit)®, #a 5 2 , # 2% H Wi ¥R .2 450
nmZ ODfE£1.500, HI| SMT :Z ODE £ 1.200 &f
SMTZ IR RIS HAEHIRRRR,

F ] — %1 F B — R ol g {381 R BR 55 0.001
ppm(EN1.00ppb) , HA# b B A2 B HHEIE,

A EERENN

BHEELISAMHPLCH: E BB — Hmgng s
RS LB R IIR =,

HR=ATH:EEA ST FEERRR . &, [z
VARAEHIRRIR F, ELISAE L HPLCE B E, B—
e S P S FE B P i — FR e ARl 2 ik

¥

2

IDSTRAE — B W [ 1 8% 3 S8 it . 152 O Y 71
SNAEBEEE P E B EZHAER
(0.001 ppm), XF&IM & H 5% H L — Mg 2 &
BEBIATRNESZ %, AR TLCE (EH
F&FR0.01 ppm) K HPLCE (EHIERFR0.05 ppm) &
RS0fE LA A R L E R R B v €, 2
TR OB BKE P BR , RIRHE A PR %8 &
BB R RIS BIER, RETE AR RS KR
AL, BUS B R 2 SMTEF 1% S #F3#E Hh
Al & 88 BT (hybridoma technique)ZE ZE BERRFT88
R RER AR 1, R B AR U E = —
PR B E o TR — FRMRNE A8 S B, {58 P AR
| R RIE R AT T KR R S AT, 2
PORETESIEEFH UM B, (TG IEER R
F5 2 B ISP S S BRI TS
IR, TR EREERTEEES HRHAES
NEZSMTE 5 B AHRHPLCE:, HEEW
ST 2 BRABAR BIR E £ 0.05 ppm, BB FE P ELE
5FE LAHPLCYEERERRAR B, LUZHER < B HI
#o
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ABSTRACT

Sulfamethazine is a suspected carcinogen. It
is widely used as feed additive for swine rations.
An effective way of reducing this high incidence
of sulfamethazine violations in swine would be
to implement a nationwide slaughterhouse sur-
veillance program for the drug. The traditional
method for the detection of sulfamethazine
spends too much time. A rapid screening test of
sulfamethazine residue in swine serum was made
by the use of the sulfamethazine one-stop Enzy-
me-Linked Immunosorbent Assay (ELISA) Kit.
The time for sample preparation and reaction in
microwells and read in ultrascan meter was ab-
out 30 minutes. The detection limit of sul-
famethazine was 0.001 ppm. The mean reco-
veries of added sulfamethazine from serum at le-

vels 0.04, 0.2, and 042 ug/ml were 99.8%
(coefficient of varation, CV=2.92%). Among
11 sulfonamide analogus: sulfamethazine, sul-
famerazine, sulfadimethoxine, sulfamonome-
thoxine, sulfathiazole, sulfamethoxypyridazine,
sulfaquinoxaline, sulfamethoxazole, sulfapyridine,
sulfisoxazole and sulfadiazine with 4 different
concentrations : 0.001, 0.01, 0.1 and 1.0 pg/ml
had cross reaction to antibodies in the ELISA
Kit. The relative reactivity of sulfamethazine, sul-
famerazine, sulfisoxazole and sulfapyridine were
100, 10.0, 3.4 and 2.0%, respectively. The con-
centration of sulfonamide below 0.1 ug/ml, the
cross reaction was neglected. This ELISA kit may
be used as a rapid screening test for sul-
famethazine residue in swine serum.

Key Words : sulfamethazine, enzyme-linked immunosorbent assay (ELISA) kit, sulfonamide analogus,

cross reaction.
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