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Develepment and trait identification of rapid test blocking
ELISA Kit for sulfamonomethoxine residues

ZHI Ai-min, LI Qing-mei, LIU Qing-tang, XING Guang-xu, YANG Ji-fei,
CHATI Shu-jun,DENG Rui-guang,ZHANG Gai-ping

(Key Laboratory for Animal Immunology of the Ministry of Agriculture , Henan Academy o f
Agricultural Sciences s Zhengzhou, Henan 450002, China)

Abstract: [Objective] A blocking ELISA test Kit for detection of Sulfamonomethoxine(SMM) was de-
veloped to offer technological support for effective governance of the abuse of sulfamonomethoxine and
protection of animal derived food safety. [ Method] Based on a high sensitivity monoclonal antibody of
SMM, a rapid test ELISA Kit was established and identified by blocking ELISA. [Result] The calibration
curve of the SMM-Kit with standard SMM inhibitor was typical sigmoid curve fitted to the four parameter
logistic equation with the linear detection of 1. 33 —389. 9 pug/L (R* = 0. 992 8), the sensitivity of
3.57 pg/L.the 1C;, of 17. 07 pg/L. The recoveries of SMM spiked in milk were 91. 5% . in pig urine
92.0%. The precision and accuracy of the assay as determined by inter-assay and intra-assay coefficient var-
iation was both below 15%. The SMM-Kit generally had 1. 7% cross-reactivity towards sulfamerazine and
had little or no cross-reactivity towards other compounds. The dilution solution of SMM had no effect on

results of SMM-Kit. The validity of SMM-Kit in 4 ‘C was above six months. [Conclusion] A blocking
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SMM-Kit was established and identified. The successful preliminary application in detection for SMM resi-

dues of milk and Urine showed that the SMM-Kit had a high sensitivity,accuracy,specificity and the validi-

ty at low temperature was above six months.

Key words: sulfamonomethoxine; monoclonal antibody; blocking ELISA ;rapid test Kit
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M WA, B e ) 4R % BE (Sulfamonomethox-
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SEAE T I ] B 2k fre ] FR 40 W B B B e 4K 174 R Al
P ok B b g BE S0 I AE 1 (Enzyme-linked im-
munosorbent assay , ELISA) &7 & (SMM-Kit) i
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i fg 7)Y S 9P R e sl 0y DR o B
R EHOR S HE
1 MRS Ik
L1 A5
1.1 X # SMM,Sigma /= . 4l =>99. 0%
0 BB R — P (Goat Anti Mouse IgG-Horserad-
ish Peroxidase, GaMIgG-HRP), 4 3 /\ #) ; SMM
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1.2 SMM-Kit B35l
1.2.1 SMM # &% % 4 4k (Monoclonal antibody,
mAb) 5 GaMIgG-HRP % & T4 i ¥ ik B o9 # &
FH 7 W 3 e kU 0 ) BT ELTSA 57 &
1 SMM mADb #l GaMIgG-HRP [ T./E Jii 2 1 Ji .
1.2.2 sy ELISA ke s BRI Z bR
(Phosphate buffered saline, PBS) fi ] SMM #x #
ShLREWE SR 0,2,4,8,16,32,64,128 FiI 256
pg/L 4t 9 AR KOF, BT ELISA JEA R 7 2 1)
Tijssen " {1y 97 3% ¥E 471, LA 5E A [A] & ok B
SMM 5 # it I 410 T2 AT
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i OVA-SMM A8 Ff- 3 I 4519 8 X 12 fL AR A .C1
5 (e A T AR BT & W B2 B9 SMM mAb) , C2 5
(A TAE B E 19 GaMIgG-HRP) \C3 %5 ¥ (Jig
P mil A C4 SRR S il B) (C5 5 (&
1B A1 SMM Ao f 1~ 9 Ot &9 43500 0, 2,
4,8,16,32,64,128 1 256 pg/L). P& N PBST
(PBS 1 0.5 g/L fgnki-20) ,
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T mAb) FFE AL s BRI CL 538 R0 0 4 it 5
50 pL, ZIREE 30 min, PBST #£i4 6 K. () HA
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A C5 5 50 pl Zabk . (4) FH R4 B 45 £L
ODyso - it S5 H .

1.3.3 #RAZ WIS HWMN B/B, {8, 55
S B O VA7 3 AN R AWNICIE b E - e s
S o JO A R O X B o, PSR G R X K, RIS R
il T A B SMIML R vk

1. 4 SMM-Kit & E
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bt 2% (Standard deviation, SD) , ## Bt /A 20 LOD =
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SMM iz 5 1 i 32 J5 vk 5 B Ry R AORE

1.4.2 E#E HEMR B2 NEE S 5SS E M
BAREE AT A R g S AT E . RIEE SMM
P Y i S 00 80 A 5 A BORE R A G 2 T A
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A, UL R A 5 2 8 (Coefficient of variance,
CV) ff 52 LR

143 A% E BURFEHRA 6 #LIHR &, 5 5l 1
6 R E SMM kB R 0.5,2.0,8.0 Fl 20
pg/L WA R ARG IR AR B A e ik i 6
S, LA P A ) 722 S5 22 R0 e HORS 9

1.4.4 #F# SMM mAb WS MR ET
SMM-Kit ()52 XUz W P, L SMM J¢ 5 SMM 45 )
ARARL P it e 288 25 W) 4 S 3 3t 4 - HIBEL T ELISA ) &
B P R W E N 0~10 000 pg/L B ODy,
1B W H] 4 280 logit S4U & M 42 . A 4 Shelver
LS AR . B/By=(A—D)/[1+ (x/B)“ ]+
D 315 mAb X SMM 5 &l # 1) 1C;, . Xt A 2y
M m Wik . B 4 1C,, C Ry 1C;, 4k iy il £ )
R, Dy R SR AR A o SR A o TR R 1) X 4L
fEH. A4 mAb Xt SMM 5 &M ¥ (4 1C;, , 3% B
K “CR/% = (SMM (1 1C;, /9 il 4 1) 1Cs50) X
100 %6 3528 LR W F (CR)

1.4.5 wfEA&E  BEFE—HxeySH&E, 74 C
PRAF IR ERARAF 1.30,60,90,120,150 F1 180 d J5 1Y
R g5 58 B H] 4 280 logit BG4, I+ 5 il
8 1) AH 6 22 B0, 1 35 B ) e ) R 1

1.4.6 A Facm i DL PBS. 40 s IR RE &AL B
R FETT ¥ SMM 43 515 1 3 A B 5t o L e ) B o

BN 0.2,4,8,16,32,64,128 I 256 pg/L
B s VHE 375 T - 2 B SMIM-Kit il 4 5 2 kA7 00 5
2l kAt 2, 43 B S (6] B B I o 235 2R 1 5
2 SRS
2.1 SMM mAb § GaMIgG-HRP & TERE
R E R E

J5 W 2 Bl e 45 )R W], OVA-SMM 1 £ i
YR 0.5 pg/mL, SMM mAb () TAF i
B N 1+ 40 000, GaMIgG-HRP 19 T.4E i & 1
BER 11000,
2.2 SMM-Kit 7/ i 2 19 22 %l

2l SMM-Kit drdfE i e an &l 1 s, i &
1 7] L, SMM-Kit A5 il 2 S AU ) S A, AT HT 4 2
B logit Il A & WA M w5 7 BN y=
—36.802 x+95. 354, X R H R*=0.992 8, #}
P 7 #E 2 SMM mAb Xf SMM () 1C,, K
17.07 pg/L, 50 & 09 Ze P A 5 B oy 1. 33 ~
389.9 pg/L.

3=—36.802x +95.354
R=0.9928
IC,,=17.07 ug/L
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Fig.1 Drawing of calibration curve of SMM-Kit
2.3 SMM-Kit 1 &E R M E
2.3.1 RHE  FBHW ELISA 0 20 4~ [ it
W28 AR e S T AR P33 X =0. 932, fr ifE 2
SD=0.091,LOD=X—2SD=0. 75,8 A #H £ [ |5
J7 FETHE O R SMM i vk Ol 3. 57 g/ L, R
AR & n REE R 3.57 pg/L.
2.3.2 E#HE R LA XC R SMM Ji & ik
JEH 0.5,2.0,8.0 F1 20. 0 pg/L MyHE & BEAT A,
A RE R T I FE Sl 82, 0% ~ 97. 0%, Bk
91.5% ;R RE N 2.9% ~9. 0%, FH N 5.4%.,
FEFRRE S T iR Sk 88, 0% ~ 95. 0%, 3 N
92. 0% R AN 3. 4% ~10.0% . FIH 5.2%,
PR R b 107 2878 S R B N T 1506, 3 B R T
T3 B B T M B
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%1 SMM-Kit U7 B & 607 I Bt 0 4 3R
Table 1 Recovery test of SMM added to different samples by SMM-Kit

BH W ELISA £l Blocking ELISA

B dh SMM Fifg g/ (pg = L7 SMM P4/ (pg » LD SMM I
3 TREK/%
Sample Amount of SMM Measured mean g =R/ % cv

value of SMM Recovery
0.5 0.4140. 037 82.04£7.4 9.0
KAy 2.0 1.9240.076 96.0£3.8 4.0
Milk 8.0 7.3020. 210 91.042.6 2.9
20.0 19.40+0. 960 97.0+4.8 4.9
0.5 0.4620. 046 92,049, 2 10. 0

IR 2.0 1.75040. 06 88.0+3.0 3.4
Swine N 5 043 s
urine 8.0 7.6020. 280 95.0%3.5 3.7

20. 0 18.7240. 88 94,0444 4.7

2.3.3 AREA MR 2 AT AEEES EIRFES BN TR R 5 R B B ARG 15040, &
AL P AR S 28 B0 43 50 R 5. 35 %0 F 5. 4 %6, SF H it 1] B SMM-Kit H A7 55 & 008 % 5
A5 Z BTN 5. 57 Yo Ml 5. 95 %6, - 4k N AE 5 R
2 SMM-KitBMARAHRNBEZE
Table 2 Precision of SMM measurement from different samples by SMM-Kit

N N N SMM 35 / . L AR Z R /Y CV

BB SMMUREME (e 10D MK T (e - LD AR

Sample Amount of SMM Batch | i [ SMM EiiaL] A
value ot = Inner batch Among batch
0.5 080322 0.3940.07 8.7 9.0
LAy 2.0 080326 1.8240.03 5.4 3.7
Milk 8.0 080328 7.6+0.04 3.8 4.0
20.0 080416 18.840. 04 4.4 4.7
0.5 080322 0.4540.09 8.3 9.6
Wik 2.0 080326 1.85-0. 04 1.2 3.8
Swine -

urine 8.0 080328 7.740.04 5. 1 4.0
20.0 080416 18.92+0. 04 6.2 4.2

2.3.4 HSti @R 3 WL, SMM-Kit SIS ZNRNARY <0, 0206, RKI] SMM-Kit 5 ih 2
WA S AR R <L 7% 5HE R PILTRA R,
Bl 70 24 HLA 259 28 SRR Y 1C50 39 ™10 mg/mL,

%3 SMM k&5 H i 25 A0 3 R M

Table 3 Percent cross-reactivity of SMM-Kit with other compounds

2 LB B/ (g« L7 38 XN/ Yo

Compound 1Cs, Cross-reactivity
Sulfamonomethoxine fiff JJiz [] F 48 5% g 17.07 100
Sulfachlorpyrazin fiff i 5t % >1X103 <1.7
Sulfadiazine fif Ji 1% BE >1x10 <0.2
Sulfaquinoxaline fiff J{iz s 1% ik >1X10* <0.2
Sulfametoxydiazine fiff JJi¢ Xt H 48 W% g >1x10° <1.7
Clenbuterol hydrochloride g v /& 45 % >1x10* <0.02
Streptomycin 55 5 % >1x10* <0.02
Ractopamine 3 7% £ 4 iz >1Xx10! <20.02
Ampicillin 247 P4 Ak >1X10* <0.02

2.3.5 wmhEA&EME R 4L EEE LR R SMM ARIE R YO E AR [F] L PBS A= W RS IR 3 Fl
S [R] F 3 K 5 4% b o i 19 ODso (B A BB/ BLHG S50 B I os ofE gt 2R 9 1G5, 23531 0 17. 02, 18. 36 70
IC; R* AL R T L& B4 Ui M & 7e 4 1874 pg/Lo MIZGR 0l DL o A [ (9 25 4y 2 Jie
CFRA7 6 A~ A X SMM-Kit ¥l ik B gy W& A — & 2 m, B 1C;, 22 55 A K,
. PRI I AT LA S o A (5] A 4 2 5 0ok 32 1 ) 6 1 B0
2.3.6 AJRACEM dE 2 WAL RE AR RIS R AR
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Table 4 Validity of SMM-Kit at 4 C

TRAEET H] /d 1Cs0/ AH I Z AL I R (E
Conservation time (pg - L b R? ODyax
1 17.02 0.992 8 1.126
30 17.09 0.992 1 1.132
60 17.75 0.993 2 1.062
90 18.93 0.994 7 0.916
120 19.19 0.993 5 0. 868
150 19. 30 0.9911 0.792
180 19. 14 0.992 7 0.779
100 ~+ ps: ANF 15% . 401 SMM Kit FUAT B F OB % . o
- —-— Milk; PPN N
ol R Sune urine W 0 5 22 1 2% 52 Ay — 44
< el s AR50 380 o A% O e I g T SMM-Kie 7E 4
s W5 R DRAE it v B S [ WS, 295 51 T I AR W A o
= B TRl 91, 596 . B 0 -2 B e R
20 92. 0%, I R Ry 90 % ~105 % » R I A &
o e VR R A e M A R R O —
o 05 1013 20 25 30 B4R e T R D R R g —
g N . . s
1g SMM content £ zﬁlﬁ%%%%@% » SMM-Kit Eﬁﬁﬁiﬁr%%%lﬁ@ﬁc

2 OR[E EE 5 X SMM-Kit S50k K I 25 5 1) 52 )
Fig. 2 Effect of different sample diluted solutions on the

sensitivity and detection results of SMM-Kit
N N :l: N
3 P54

G 3 7 J7 ¥ (Immunoanalysis) i, 5 75 5 4 2
) %2 ¥ (Radioimmunoassay , RIA)  ELISA ¥, %¢ )
A5 ) 58 7% (Fluorescence immunoassay, FIA) |
A B 58 4% % #% (Soindphase immunosensor, SIS) 45,
H1 T ELISA vk B AT HF S P L 5 8508 ey 7 i P s
I3 R T AR ARG L 2 A ] S AR AR R O AR
[ AME 3] T PR L 255k B g ELISA il o
SR — AW T BN AR B 5 ik D BEL
ELISA i85 75 % . 91 42 i D MUk ) 1 SMIML 114 R
A 0 3R

ELISA {57 & 19 1 g 77 A 12 46 R B A %
JEE R B AR S AR bR . 2B i 0 T R
&AL DA ) e IR i L /A Y R R
BB . A B 5T A 3 B SMM-Kit, & il SMM (1)
IC, R 17. 07 pg/L, B0 & 09 26 M & 0 S [ o
1.33~389.9 pg/L. A A M REUE. WHEE X
Prnl A ML B e T R R AR AR 22 U S B 5 45
R EE B, X ETMIR G — RS
K %% BE W R T AT 3 B, BIAR S R0 LR 1R 25
RS % - BRI AR R AR S R AL
M T SMM-Kit BRs 8 B n] HH A 178 55 280

MR PRI NF 170 ShiA R B sh R A H A 24
W1 28 SRR R34 <20. 02 % SRR

25 bR iR A BF 9 40 22 ) SMM-Kit B A A He
OB RE SR A I R A 6 A 0 UG PR OBRE A )
W15 A D 1 FH 25 R 3R T A e T 45 A o R T T
60~90 min N 58 M. A< B 5% OF 6 89 K &S A
SMM ) Bl 37 e 3 i 4 . 1T DLk A8 %45 il 6 g ]
AW E (9 T DR B Bl W U5 B ) A A A
HOR I HE
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