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5% fic = P v 9% (sulfamethazine) B R 58 B A 508 18, 22 By dh 4 Ao AR ) 3F 0 R 2o B
VR TR ARG E LATALBEESHEAGE R RB Y KT F, B
A R = P eEve A e 8 ik 2 SR R R R 5 bk A A A bRk BB AR, KBTR B AT
G EIRBARS WA NG A A2 BB T AN T8 LA RN S XA £ 4 (sul-
famethazine one-step enzyme-linked immunosorbent assay test kit)Z % fg , 3 £ F 5T 4 B
KR 2 4 H, LIS L AT R S, SEKAI T BRI B M #9300 48, £ TR E S £ — KT Rl B
S A6 8 S, B A8 4% (detection 1imit)%0.001 ppm. 7% & &) fe F ik & s £20.04. 0.2470.42
ug/ml, 85 EHXBER, P ACE K99.8%( # B H2.92%), A 11 #EF M A% A & sul-
famethazine. sulfamerazine, sulfadimethoxine, sulfamonomethoxine, sulfathiazole,
famethoxypyridazine, sulfaquinoxaline, sulfamethoxazole, sulfapyridine, sulfisoxazole #2 sul-
fadiazine & A v 48 < Bl LB ( £.350.001.0.01.0.1421.0 pg/ml) , 47X K £ 2 P 2 LR B
K EBR0%EWH IERRTHA L@, A Lk || EEREAREZEALALO ygm FEA
sulfamerazine. sulfisoxazole#sulfapyridine ¥ = #8 &% #& &| /1 T3 R # ., % vAsulfamethazine Z #8
£ B M & 100% 31 H L Bl sulfamerazine & 10.0%, sulfisoxazole3.4%, sulfpyridine&2.0%. &
bk = A A K F0.1 ug/miB B R R LR R Z B E XA AR AR AR AR R
2 B M AR A 8T HARR AR A B, ST B R R o sk = PR R W Rig
EMRFEFEHRA,
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4, MR IE (sulfadimethoxine, SDM) 25 fig B4 Hl (sul-

] = fonamides) X FEFH BHE FER SR I eaE e LA

UL TR B R RN B E AR E C E RIS E B

A E P %ﬁzﬁw*%i&%ﬁ%‘*ﬁ% ME 71 4 F(antibiotics). BUK €158 (olaquindox) 4 K Hl
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| %Aﬁmﬁgﬁéﬁ%%%ﬁﬁ% KB IHFE TE{5 Bl 1S5 2 B iR — TR R
ﬁ??ﬁ?dfﬁ S ASER TR ERT7H653, 72311 SR B EUEMD, M CRE AN B R
%70, 784527, 353(T 7T, 794689, 7703 7T, 804F 3, A G R AR A KER M8 H A, H AR
1,024,0391F 2% 7T, 814E1,027,3821{F # 7T, 8251, HENEF B AP = EEETCBE I &
097, 801%%:7(:“%@&: S B ) 1E B B AR BEANERE AR REREAE, BISMT 0.05
%ﬁ iR FREDE (sulfamethazine, SMT). % ppm, SMM 0.01 ppm, SDM 0.04 ppm‘®, Fx B &1
EMELE (sulfamonomethoxine, SMM )i fik — H R E AR NS E380.1 ppm . T B F
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TLC)® ™15, 5 % ¥ J& J& 7 1% (high-performance
thin layer chromatographic method HPTLC)!'¢"
11, % fH J& t 1% (gas chromatographic method.
GC)18 20 g tH f& 1 — & 5% % (gas chromato-
graphic-mass spectrometric method, GC-MS§)?1~
270, 1 =1 38 0& FH F& AT i (high-performance liquid
chromatographic method, HPLC)?8 3% 15 47
EEEHER SRR, BMERE — 35’
(liquid-liquid partition) & Z& 2 £ ¥ (evaporation
procedure), Al 1F % 68 198 A BUHIVR AL, iy
ENLEIFE R EIR BB 2 R F IEEEY a3 T
{E o M0 FH [ERE R BRE Ry b, 88 R il 38 5 i
AR KERT AR B, B H TE VR —
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EHE TS 58 B SE R Flidf {2

(i /] 59 M BE 32 9% 99 A1 1 (enzyme im-
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— . IRiE — HRglE B R R ER RE RS ITE
#H(sulfamethazine one-step ELISA Kit)

B% H International Diagnostic Systems Corp.,

USA.(FSRESIDS ELISAR B E4), LT

()& B HTHS 58 & HI 3 FL (antibody coated re-
mova-wells):

PR E HIE fL(microtiter well), B &8, B
{1 2ME P B HIEFL, A B LB B B HEiE —
WEDE B S TR,

(O A% — E?n%@ﬁﬁ’ﬁ‘%@(su Ifamethazine
enzyme conjugate)l 15 ml, B — g — 1
KR8 EALREF S A 18 (sulfamethazine-horseradish
peroxidase conjugate),

E)BK on SR HERR B UG (sample & standard di-
luent) 375 ml (35125 mIRES ), & 0. 1904 MiHF
& H (bovine serum albumin,BSA) .2 i & B# % (&)

W

i

TOEHE RS (wash solution):
375 ml(3 5125 mIfiES ), e R BB AR fEral h %
Tween-20(FEBE M AR EEMED .
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BERS ml, 2220, 31000 ppm.1 ppmHl0.001
ppm(1 ppb) = R — FREE
v \)_ﬂ-’g(éﬁA(substmte solution A):
10 ml 3,3°5,5 -tetramethylbenzidine (TMB).
CEE A YEB(substrate solution B):
10 ml 0.02%; Fﬁmt’—wﬁ?é@zﬁ

b

) B = RI% 43 A BE BB & (enzyme immuno-
assay reader,EIA Reader): EH450nmiERE#H,
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0 ug/ml SMTHE
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FIMABRS

BT (ARHIBIY
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ARk GRS FRE 10538, SIRIIIALS 1B

(1M H:POs«,pH 3)IE &% L &

ReaderfZH,

PP R EREHA -

1. &5, SMTHRE

RSB & >R L

LA A

ESMTHEH

= 450nm <~ EIA

ik ShZ ELISA g #l
4 IE(1)EN0.04 ug/mlZ GE, 2%
e LA SMTE ¥ LA

< ARAR R £50.01 ppm, HHE T

TLCHE T Z 3
HHRSMT 0.04 ppmo

2. 6%, SMT <0.05 ppm : [ £k BB E K
PN IE(1)0.04 pg/mlE S M I (2)E10.2
pg/mlZ AR, R UIAF SMTE ¥ & K120.01

ppm{E/N20.05 ppm.

3. FEHE,SMT > 0.05 ppm : [FEH SR ROEE
(KRB HIME(2)B10.2 ng/mlEERBEMHIEQS)ED
0.42 ug/mlZ A, Z R ULAPSMTEE 5 K5
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Figure 1. ELISA standard curve of sulfamethazine
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ml =B EN 2 sk R EEEEIEB, &
7o i R = INEE 2 [ I & E S EE A,

TS — M RIF 2 BB — R ERR &R (linear
dose-response curve), LA W & B ¥ log [sul-
famethazine] {'F B 20 & — , 2 #H B R B 5 -0.9956,
CV%52.92% , Femis i — B gL 12 M s R A

0.04-0.42 ug/mlZ #i[E R 0] ¥R E &,
— &R — RRENE 2 B

R HERE R Al DU B B, IS LTS
B SR ERI00.04,0.20F10.42 pg/mlfEE g — HHIELEE
7N B AR R, B T FR g [l ZS i [E %85 0
-109.5%, FHIEES99.8% (F—) , Kk Z [BUER
HPLCEE BE, 1] Hm%ﬁﬂ;%HPLCﬂiﬂfhmf?éﬁﬁﬁ
G BE IR,

= . SMTHRE—E 25T

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
042 85.0 87.4

*Data of Pan and Chen'?¢*

**The average of six determinations.

Bo%*
eIz
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ctivity):
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2% 5096 1
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=l ,“ﬁ-450anOD

==
BB/

B i
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] I A% B sulfamethazine, sulfa-
merazine, sulfadimethoxine, sulfamonomethoxine,
sulfathiazole, sulfamethoxypyridazine, sultaquin-
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@

353

T+#EIL, B
Y I FEfA B (cross-rea-

. FESR B = (SMT 50%## & «Z nanomo-
<~ nanomoles) X 100%
FESETTHIE,

T 7E 1.0 ug/ml BF B sul-
efsulfapyridine=¢ =

B DAEAE
VENE B S 2 A8 X FE
%, Bl sulfamerzine £ 10.0% sulfisoxazole’

752.0%. 5 Ll =F

=100
3.4,

= [t

H1.6% 2%

FEAE — BRI B B R ER BERME S E
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&*f“zmj
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Table 2. Cross-reactivity of sulfamethazine antibody toward sulfamethazine analogues

ZO%W H :

%‘-SMT

_;‘% Wf%

Sulfamethazine

% Cross-reactivity

analogues 0.001ppm 0.0lppm 0.1ppm I.Opmm
Sulfamethazine 100 100 100 100
Sulfamerazine 0.03 0.06 [.60 10.0
Sulfadimethoxine 0 0.03 0.04 .06
Sultamonomethoxine 0 0 0 0
Sulfathiazole 0 0 0 0.07
Sulfamethoxypyridazine 0 0 0 0
Sulfaguinoxaline 0 0 0 ()
Sulfamethoxazole 0 0 0 0
Sulfapynridine 0 () () 2.0
Sulfisoxazole 0 () 0 34
Sultadiazine 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 1.5 300-500 89.6 0.05
il 5 5% SMT 2 4 I 7% & ¥ ,450nm ODfE & B/
BG%EBO%,Lttﬁ%SMTZz%ﬁ.Eﬂ%ﬁ{évﬁWﬁﬁﬁ
(detection limit)38 85 2, HZEE ﬁﬁiﬁﬁZ%O 2EXM
nm 2 ODEF31.500, HISMT & OD £ 1.200 L BRI 1980, S 105 1. S 1 3 T8
SMTZz%;..Eﬂ%,JQ(EWEBE
1990. 1155180 1M BAEHE . 199158
B — 40 T g — ER e g e 3 ik BR £ 0.001
L (EI.000b) . HAEH & 12855188 5F 1Rk BFEHE . 1992. Y RECT-A
PP TIPRR ““ H. AR EAEEE 1993, B 4B E LA &1
A EEBERSH B EAE . 1994 . SR1SBHR 1. Lhix.

EIE

WS ELISAFIHPLCHE E BFAE —
WA LEBORINER =,
£ =AM TE A GEBERR B R EIER
DU EHIRRR F, ELISAY LLHPLCHEE B E, R—
FE R P S SR B ch i i — R ARl 2 T R

H"H

=

&b

IDSHE ik — B g B 2 R B A I W B A
S A7 SR B I i R R e A R 2 (H A ER
(0.001 ppm), X F% [ 1 Th 7% WA R AE — e 2 =
SEENATES %, N HERTLCE(EE
ﬁﬁﬁo 01 ppm) & HPLC# ({EHEI#EFR0.05 ppm )&
501 LA R I i SR R R nf il , #E
LI L R B RS BR, Rl A PR B s
R E RIS AT REER, R R RN ot K
FERL BB E R 2 SMTER S8, T R HE
A S R F T (hybridoma technique) 2 = EERPLES
i ReRE el T8, E%fﬁéﬁﬁ’i%*@f MEAE—
H LB (] R — FRUENE R 28 SR T {3 F AR
T L IR 4T ik v K hiE&E B o A s e, 22 F
MR AR S BRI R, n AR &
BRI Bk, %ﬁ@ﬂ%ﬁ%%ﬁ%éi%%ﬁﬁﬁ%%
G, I AISREERTESS HPHEE R
N SMTEEKRES HikRBRHPLCHE, 38N
53 M1 2 ARk IR 8 £5,0.05 ppm, BUE A B o
(T3 LIHPLC HEEREZEAR I, LIGERE R & B
7,
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Determination of Sulfamethazine in Swine Serum with
One-step ELISA Test Kit
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ABSTRACT

Sulfamethazine 1s a suspected carcinogen. It
1s widely used as feed additive for swine rations.
An eftective 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 n
microwells and read 1n ultrascan meter was ab-
out 30 munutes. 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 vanation, CV=292%). Among
1 sulfonamide analogus: sulfamethazine, sul-
famerazine, sulfadimethoxine, sulfamonome-
thoxine, sulfathiazole, sulfamethoxypyridazine,
sulfaguinoxaline, sulfamethoxazole, sulfapyndine,
sulfisoxazole and sulfadiazine with 4 different
concentrations : 0.001, 0.01, 0.1 and 1.0 pug/ml
had cross reaction to antibodies in the ELISA
Kit. The relative reactivity of sulfamethazine, sul-
famerazine, sulfisoxazole and sulfapyndine were
100, 10.0, 3.4 and 2.0%, respectively. The con-
centration of sulfonamide beiow 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-hinked immunosorbent assay (ELISA) kit, sulfonamide analogus,

Cross reaction.
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