it e — F e W ] 42 5 G Ak 24 K G B S S BT VR B B ST S ——E 3% 4R —455—
(20 0/ ity T o, 25 IR & EARUR R L b o 1 S Ak iy B o B[ T]. ALK 5 (Fk 24 M), 2011,23 (7):
GC-MS 2347 [ J]. [ BAE K 55 %35 ,2005,15(9) :1073-1074. 768-770.
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[ 6] 8%, R4, 5K, 4. HPLC 5 s HOHL b 0 1 B 19 % & 8 P 4 B DU AR Tk e Rh I W AR SRR R (M) B Rk
[T]. o PAER 3 42535 ,2010,20(3) :522-524. S5 YR KA A2 W R T, b T b R v R
(7] sk, B4, T kSR, &, & 20O (o 38 2 0 2 & fh b 3 A #,2011.
LHRHEKSE Fk
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I RIFH LML R 4B RS 7 =0.990 4, ¥ Hdg Bk B (IC,) A 4.006 we/L, o m FE % 0. 174 pe/L, K A=
BFEH 94.41% ~104.40% ,J R Fo Bt 1A T F 2 K 5 A 4 3.07% A2 8.22% , 5 BB FH WA IR B, 5 SM,-
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Development and application of indirect competitive chemiluminescence
immunoassay for detecting sulfadimidine residue
MA Ling, WEI Jian-xing, LU Zhong-chu, TANG Cheng-ming, LI Hui, LI Zhi-hong,
ZHANG Yi-xuan, GAN Lang-fan, WU Jian-min
( Guangxi Veterinary Research Institute, Guangxi Nanning 530001, China)

Abstract: Objective To develop a more sensitive immunologic method for SM, detection. Methods An indirect
competitive chemiluminescence immunoassay was established with SM, monoclonal antibody, and was used to detect the
SM, residue in animal derived foods. Results The results indicated that the SM,-mAb belongs to subclass of IgG,, , and
its affinity constant was 0. 12 x 10" L/mol. The detection limit of SM,-CLEIA was 0. 174 pg/L with the linear range of 0. 1
to 1 000 pwg/L (r*=0.9904), and IC,, was 4. 006 pg/L. The recoveries were from 94.41% to 104.40% . The variability

within and between batches were 3.07% and 8.22% , respectively. There was no significant cross reaction between SM,-
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mAb and SG or other drugs, and the results were 100% in accordance with those of the SM,-ELISA kit. Conclusion

SM, -CLEIA was established, which was sensitive, specific, precise and with wide linear range.

Key words: Sulfadimidine; indirect competitive chemiluminescence immunoassay; veterinary drug residue; detection

— H 2 uE (sulfadimidine , SM,) BRI e —
EF'%WIE Fi i ) — PP R I ot 7 PSR L TP R
TR R 25 ) 2 — T i AT S 2 sh )
PERE P R 25 Bk B, B NS RRE . R, BRS
] il 2 M 53 2 R D R 4 R, A AR ADRL e i
225 259 (sulfonamides, SAs) B LA N SM, &5 B4
SAs I B AT T 100 we/kg; H A KL E 1Y fie i 5%
PR 10 we/kg;2002 4F 12 H F [ £l 35 2 45
45235 B E R RTA S R LA L g
JU5 JHE R e i e 2 B v A% BR BR 4 R 100 we/kg,
FEREFL G Sy 524 5% BR MR AR A
E B G0 it frle — TR E Y 7 A AR Wk
BRAY 5w (AN ROBORH (833 325 )2 2 0T 55 ) F A g
O3 MR RO 5 98 73 A 125 T IBK o 9 T B i Ak 2
RO PE I HTIE S ) o Horh b oe KOG i o3
# ¥ ( chemiluminescence
CLEIA) DU R 8 vy | R S5 M 4 iy e PR 3t TG 4@
SN ISR /RS @ U RS LI ISR S B Kt Rl
S BOR B 22 T Il PR AR R R 8 R 1k
W P SN 1Y R S R A 2 06 4 A i SRR A
S5G  E AR B 25 W) o3 B A I AR 2 0F Y 4 it
TR BRI A AR O S T BOR R
R Y J7 vk A 28 WO S 5 R0 G
Pk A 22 (ELISA ) 1 #a 3, o2 9% o3 B 10 B 8 e 5
Tf] , 35 AF SR O 0 FH T 22 Fh 24 5% B8 g Al 2 (A
A OGN itk frie — VP R IE B BRI Ak 2 KOG T A P )
B i i A DL AR T
G ASBIESE ] AT e VP E B B B A
(SM,-mAb) , 5 76 4 8 57 R 80 & R R PR
HERf T T Sl W B R e P E R R A T Y
[F) 422 55 Ak °7 K O Wl 9 92 73 BT 3% (SM,-CLETA ) |, Jf:
FHFHE S i A

=
oz
>ct-1

enzyme immunoassay,

1 #MRE7AE
L1 kg
L1 T SEEesh A0 20 il &

BALB/c /N A T 04 BE R R 27 5256 3 ) v o0
(SZH B Wy A P28 W IF - SCXK 2009-0002 ) 3 Sp2/0 B
THE YR8 40 Ly ol A 4 DX B WD 9 o I 4 o b0 2R AR
AT A
L12 E2 A5G

OptiPlateTM 1k 22 & 6t ( £ [E PerkinElmer) .
CentroL.BO60 78 fL #k =X & Y6 X ( 72 [E Berthold )

Wellwash4 Mk2 ¥& A #1 ( 36 [E ThermoFisher)

B4 W 4000 HAT HT I [C 58 2245 57 K A 58
AN [ 2 ) Sigma, fiff iz B W BE-2F % 1
H 1 (SM,-BSA) | fiff e — WY 1w WE-B1 375 2 1 (SM,-
OVA) [hfi il — W g e (SM,) B30 [ b A T A= W 4
AABRZ A, HRP-F 471 B 1gG (3¢ [ SantaCruz) , #

i ECL fb2f B & (3B 2 RAWH ARV .
1.2 Jiik
1.2.1 SM,-mAb 14 & 4lifk

53 5ILAL SM,-BSA (SM,-OV A {8y 5 2 Bt J5t Fil i
PRI, 4 R M7 v HEAT S W e AR A
T REE T L | M A K IR K A AR A 0 R K S R R
FHB TR i 55 T 10 R 2% )2 0 3k AT Ak, OF 38 i 2R
PR B B H UK (SDS-PAGE ) 43 #r 4l 4k 5 B 450 1Y 46
£, R B BCA B8 s il 3 551 60 0 po AR ok B
1.2.2  SM,-mAb 454k %

V2 M A 4 O BH A B S 56 A R 0 /)N
AT Tg 26/ 28 % & H] ELISA 57 & 45 5& SM, -
mAb 25,

AHRE S5 0 B % 3 M AT 0.6.0.3.0. 15,
0.075 pg/ml iy SM,-OVA 4294 i 475 # , 155 J5 I A
T LU BE ) SM,-mAb | Jig bR — 470 73 ) S 0, B J
FE OD ol ; L SM,-mAb ¥ & S i A8 k5, OD, o {H N
YPAatr, xfil bRt & H B A FE SRR BT il
2 I 172 0D, X5 W B BT AR MR B2, # BN 2 Ka = (n
-1)/2(n[Ab” ], - [Ab] )5 Ka {8,

1.2.3  SM,-CLEIA JZ Ji & F o mf sz 247

K FH 6] 265 4 Ak 27 2 06 Tl B 92 53 B %, TE AN ]

B4 R, &) SM,-OVA & B¢ (1: 25 000,
1:50 000 .1:75 000 .1: 100 000 1 1: 125 000) {1 %%
A4 (37 C 10 h 24 °C 10 h 4 °C 10 h /137 °C 3 h,
24 C3h M4 °C3h) FHHAWEE20 mM K PBS.5%
BIEAS W kY (1% B9 BSA 5% B9 5 4= 135 ) & M 4
(37 °C 1 h 37 °C 2 h fi1 4 Cit %) .SM,-mAb
BEBE(1:1000.1:1 500,1:2 000 F1 1:2 500) F
HRP-2£41 i IgG BB EE (1:1 000 ,1:2 000 ,1:4 000
F11:8 000) D K 5 4 S i B[] #E47 CLEIA J i, it
A SR T B ok B2 (ICs, ) , BA IC s, {H R I
IR LIRS
1.2.4 SM,-CLEIA B3¥FHr
12,401 Ao il Ze i g2 5r 2 F5C il v 5 A6 ) B

FERAESM T K SM, BCAL 0.1 ~ 1 000 wg/L
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ROV IE BB B 3 D PATHE TR . LAAR
TR O V8 R VR R 1 X (B R AL A, D) A% R BB SM,
PR a9 & G(H 5 “07 Wk B2 fL & GE W A 4 1
(rlu/rul 0% ) A3 B4 F , 2 il b5 HE i 26, 1F 5 IC,
B 2% 5 5 3 3k B b 1 i KOG 9 BE — 2 I BT X
) SM, ¥ .

W7 20 3y A [FIHER 9 28 FL bR 3328 s
HE AP () FIARUE 22 (), B % = 2 (B BT X6 119
Y AR 9 7 A I R T B SR A
1.2.4.2  J5ikiFe 51

D7 R S v SM, -mAD (145 M e s, DL RS
SR BRI, A8 SR B B WY O i YRR R
PERR o i FH 7  SM,-CLEIA i & SM, 45 #4 28
RL A H DL AT A 2R (il e Ik il Je s e it e i P e
WE i frie — PP 4R I B i PRk 9 R R AU YD
B UAEE CHBMEm) M IC,  MIEAR 8 X
R =1C5, (SM,) /1C,, (HABZ5H)) x 100% , 53 53] 155
#2115 SM,-mAb 38 X %,
12,43 fsfn el 32 pe o 1 0K 2% 1

HER P2 48 I B S B SE M A7 5 R B, LU
Jnel e R A e RE(CV% ) R AR E
3ANHAE(1,10,100 wg/1) Y SM, g o it 23 531 45 i
B2 (AR EEAT O S, B AR IROE 3 fLE
S0 IR T MERR T

5 1 S WL o I 5 R AT A D
e Rtk CV% 7R . iz H 57 1 SM,-CLEIA H]
[7] — b U AAS [ 4 Y 1 120500 23 ) %k S 4 A i 0B 47

3 YAt A A3 Ut A A PR B, DLBR E SM,-

CLEIA #it N Ftt L5519 CV %
1.2.5 KSR R D

SRAEUR A0 SRR A AL 686 1y, 2 IR E]
FAOW R 1025 /3 #5—24—2008 F5ifE "> PEATHE S Y
AL FE SR 5 A WE 92 19 SM,-CLETA #EA74G 0 o 4%
HEA B AR A2 , X4 5% BA 8 4 100 1 25 pg/kg (4
W) FR A G H o
1.2.6 5 ELISA ¥t 50 & 0 i

X0, 45 B A G 36 40 KR S 43 4 A b B )
A=+ AR A BR S | By SM,-ELISA X5 & (45 .
CA096) FIAMF 58 1 57 ) SM,-CLEIA [] 5] £ I SM,
() 5% BR f, I 9 b 7 3k %) BT BH 1 A B 23 ARG T 4K
AT HoXF M G it~ 03

2 EREHH
2.1 SM,-mAb 7% 5298 40 i bk A i 57

i (A # ELISA i %8 4% 17 1 Bk 2> W4T SM,
F o B P 2R SR Rk, i % O 1ET

2.2 SM,-mAb i % 5
2.2.1 4ifbgi R

SDS-PAGE ZE SR 4n& 1 fir s, 5B /K # Ee, SM, -
mAb (UL 2 253 Wi 45507, 43 51 29 50 Fil 25 kDa 1y
HHE A A, UL 44k 5 B9 SM,-mAb £ 3k B HL Pk
4, BCA B & @45 R 4. 536 mg/ml,
M 1 2

117 KDa

.....

85 KDa

49 KDa

34 KDa

25 KDa

19KDa—

MR Marker; 1. 2E4BJS HUiR 1E7:2. K
B 1 SM,-mAb Y 2R P9 47 BE K HL VK 4

Figure 1 SDS-PAGE of SM,-mAb

2.2.2 WHREELER

iz B ) & UL B 8 1ET Bk 250N 16, .
2.2.3  AHXS R R E FON

FROGE 2% VR B0 I 5 45 51 IR 2, an | Br o, 3
AN TR SRR B AR N i 4k B 1/2 0D, B X Y
UV, 1155 SM,-mAb (140 X 3% F % 50k 0. 12 x
107 L/mol, Jy op 4550 i 25 A1 3 o

1.600 0
1.400 0
s 1380 g
o~ 0A800 0 0.6pg/ml
0.600 0 = PRI
0-400 g 0.3pg/ml
0.200 0 JERE
0~000 g 0.15 pg/ml
: LR IRAE
Qéx“ 0.075 pg/ml
S
o

SM,-mAbK B

2 SM,-mAb HH X 55 FlH E i

Figure 2 Determination of relative affinity index for SM,-mAb

2.3 SM,-CLETA JZ R A A 4h R

WA 1C, (/N B 5E 10100 000 i 4 °C 45 ]
10 h 7T DL 3k B 55 £ 60 R, W3R 1 B0 4% 1 B
5% WAHg Wk 37 CH 1 h Wi, WFE2; 1% 3
B SM,-mAb L 1: 1 500y d5 HERR FE A5 40, 52 4 i
1] 60 F1 30 min X 2 1 5% W AN K, 1B 38 4+ 15 1]
60 minfhf , M ZE7E 0. 1 ~ 1 /L 455 A 5 FIE L4
PEFE 30 min FF O e HETE 4 RN I ], AR b 45
B A SM,-CLEIA # 1/ 2 ¥ M. # 100 ul
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1:100 0007 B SM,-OVA 7£ 4 C a9 1k 2= & Stk
10 h J5 K2 2 %8, 0 350 wl 5% NG Wik 37 C
B 1 b, 53 A0TSR R R SM, A o A K fF
R RE 5 50 wl 1:1 500 %5 B9 SM,-mAb 4% 1: 1
(V/V)IRA,37 C RN 45 min J5, B4 53 7 i 5
2 6 AR AE I AL R 3E 4 B 30 min, [ E ()
SM,-BSA 57 B 1) SM, 34 SM,-mAb ({45417 1,
B J5 A 1:2 500 5 B B9 HRP-2£ $t B IgG 2 B
45 min, fie J5 AR 2 K 6RO 2 ORI .
F 1 PR &L EE R

Table 1  Optimization of coating condition
BURRRAGE 1Cs/ (pg/L) B S A 1C5y/ (pg/L)

1:25 000 18. 80 37 C 10 h 394. 20
1:50 000 14.01 25 °C 10 h 18. 74
1:75 000 10. 66 4 °C 10 h 4.01
1:100 000 8.65 37°C 3h 82.13
1:125 000 13.00 25°C 3h 309. 36

— — 4°C 3h 116. 65

H:—FRL

F2 o OEHEIFMILLE R

Table 2 Optimization of blocking condition

B 4 R 1Cso/ (pg/L)  F A /min - 1C5/ (ng/L)
20 mM PBS — 45 37.96
5% I HG W A 9.61 60 19. 84
1% BSA 13.62 90 75.88
5% Jig 4 175 13. 84 120 99.13

TE :— R Tk g

F3 O PUMRHE B AR TE A R I ] A O A g R

Table 3 Determination of SM,-mAb dilution ratio and
competitive reaction time
Ny N 1C; T 4 S B[] 1c
L B A " f y
/(ug/L) /min /(ug/L)
1:500 13.43 15 24.37
1:1 000 7.84 30 8.29
1:1 500 6. 69 60 5.24
1:2 000 7.30 — —
E:—&RT

2.4 SM,-CLEIA (#{iF-H#
20401 Fop ol i ST 2 O ) e B RS T FR
o 0 F R SR Ak BT 4 G A o I 2R AT G 4
SR Logit ML, WA FE R vy = - 22.13x +
63.338,r =0.990 4,1C, Jy 4.006 ng/L, il £k ¢
0.1~1000 ng/L Z S EEHLMELR, WE
20 A [RIHE YR Y 25 FLRE 5, TH5E SM,-CLETA A6 B
0,174 peg/L,
2.4.2 RRRME
VEH SM, S5 H 2 BL ) F i WL BT A= 3R BEAT A
M 1Cs, , THAA 25 I 38 SUR N R, i 3% 4 AT,
SM,-CLEIA 5 |3 259 i 3¢ XU %6 4 <0.01%
WA T VR BA B iR ek

F4 RN E SR

Table 4 Results of specificity

il Jiie = VY 6 100

itk e ok <0.01
it file 1% W <0.01
it . Y s <0.01
i Jrle — R A <0.01
i fre FY 20 e <0.01
HEHE <0.01
AR R <0.01
ABR <0.01
4 B 73 <0.01

2.4.3 IR AL A A FORS 2 P
I 45 AN E 5 Fron, SM,-CLEIA {9 7% hin [a] i
RAE 94.41% ~ 104.40% =z ), 25 5% & ¥ 15
2.17% ~8.71% WA F 15% , & ARk B A &
R
25 U IA] B

Table 5 Results of recovery test
IR e (E [m] i % cv
/(pg/L) /(pg/L) /% /%
1 0.96 +0. 04 95.58 +2.07 2.17
10 9.44 +0.57 94.41 +2.87 3.04
100 104.40 +18. 18 104. 40 +9. 09 8.71

IR AR 6 B, &% W F 4t A8 5 &
Bl 3.07% Al AL S+ RN 8. 22% LN AL 7 &
BohTHE S A28, B T 15% , R WA Tr
5 A B RS B R i EE A A

#o6 KM%

Table 6 Results of precision test

SM, # & A AT g ) A
/(ueg/L) CV/% 318/ % CV/%  FIHH/ %
0.1 0.19 3.26
1 4.06 5.06
10 2.04 3.07 6.97 8.22
100 6.18 14.10
1000 2.89 11.70

2.5 FEaL AR
FHAS J5 3 K DU A fh 686 1y, 78 63 {5 IR A i |
86 oy HAL it (189 173 4% DA K il F 348 oy 2= WA i v
SM, BHM:4r500 2.2 .8 F10 177,
2.6 5 ELISA K ist 7 & k6l 45 S 1 s
L85 B SM,-CLEIA 5 SM,-ELISA £ il 2 77 &
B ARG I 45 5 ( DL 3% 7) , & 33X R A 5 vk B BH A 15 5%
R 100% 5 Xof 195 Fofr 57 30k A W0 51 AT ¢ A 38 AT A, 0 =
0.410,P =0. 648 >0. 05, 2 7% P4 Fh 5 325 A 4G ) 25 S 2~
[) TG $i 35 25 55, Ul W1 % A () R, T o 2 AT AR A —
SRR 45 S o A A I B ARSI S B A I, SM, -
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CLETA HAT L# , It AT B3 14 17 FH 5t o

%7 SM,-CLEIA 155 SM,-ELISA 2055 &6 I 45 5 L xd
Table 7 Comparison of SM,-CLEIA and SM,-ELISA kit

BER SM,-CLEIA SM,-ELISA| #¢5, SM,-CLEIA SM,-ELISA
G5 /(pg/kg) /(ng/kg) || W5 /(neg/kg) /(pg/ke)
I 1 317.34  248.08 || %4 407.82  443.02
#E 2 335.67  266.10 | %5 353.73  385.93
¥ 15 1. 00 2.31 || 510 8.56 18. 17
¥R 17 1.52 2.36 || 11 1.35 1.36
#F 19 1.30 2.96 || ¥ 15 353.73  340.27
#F 20 1.45 2.60 || 3% 17 1. 40 1. 45
a1 335.67  378.32 || 519 5.15 4.40
) 364.49 33421 || %24 1.08 1. 14
11 2.19 1.89 | %25 1.38 2.18
12 1.67 1.81 || f%44 323.34  271.30
14 2.90 3.53 || el 360.42  348.44
fi 15 2.06 3.19 || 583 296.66  347.66
117 1.74 1.22 | 5% 64 35773 334.21
18 1.41 1.80 | 565 318.53  241.62
120 .15 2.92 || 388 3.97 14. 07
1 158.16  172.24 || %% 86 28.36 32.23
%2 410.88  445.00 | %111 4.08 18. 17
B3 397.27  420.57 || %125 4.08 1.80
3 iFie

CLETA J2& th 55315 Rl P &2 J ol o 0 4 A g 5
FPESIT AR, L 4K W O L G O S R 2
J55 9 J A o 4 — o e 75 7R MO Y R A I R, B
A5 RS B 9 L R O M R A R
L RIS R M B AR G T ¥

Hodr BT R PR R R M CLEIA (1) 56 4 [N £,
507 1 0 R R S R R RORS B S B
FHE R FR . ARBFIOH 10 SM,-mAb % #1 ) h 4
IH7E SM,-CLEIA 1 381 SM,, F3 ifi 5 B A K A i 5
SM,-mAb il 2 B 9 #1E 4 B, 3 R 1T 75 4 4 46 0
BRIAAR 10 £, 2 4 i 07 Ve W 5 4 0 A 3 T B

1577 1 R 9w E b, AT E B
) LOD% = (x -2s)/x JB 2z KHIEGHESCE ™ i
() 1C, L & TAO % ffi A IC, K o o #R L) 1
J7 35 SM, -CLEIA (1) R A% 43 5 4 0. 177 ,0. 062
14,006 we/L, Hirf LOD% = (% -2s)/% T 57K
W58 1 8 (% — 2s) J7 95 B 3 51 B AR — B, 53 4
(2 =2s) Jr R 32, BF LAARBEFE A (& - 25)
AR J7 Bk B AG TBR

ARIF 8 S T e R O P 5 L R
ST G BE AT 1, 3% 12 LU e 280U R € 33 3 AR €2
- TR I 7 4G I BRI 17 .57 A% e 1A 4
354 ELISAT™ FBe i 420 g 6 I BRI 10 /%5, 1L &
354 ELISA™® BT ELISA™™ 1 6 404 i vk -1l
Sk G IS R E 2 MBS, AR I A Y

R 4 B R 38 B ] 43 9 9 6 A AT ik
YA 1 RN P B e L L AT AR AR A AR R 2, R
HA B 1 R

&% ik
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Simultaneous determination of 8 fluoroquinolones residues in animal derived food by SPE-HPLC-FLD
GONG Xiao-ming, YU Jin-ling, SUN Jun, WAN Jin, CUI Xiao-na, GAO Yan
(Weifang Entry Exit Inspection and Quarantine Bureau, Shandong Weifang 261041, China)

Abstract; Objective A high performance liquid chromatographic method was developed for determination of
8 fluoroquinolones residues in animal derived food ( including marbofloxacin, ciprofloxacin, danofloxacin, norfloxacin,
enrofloxacin, difloxacin, oxolinic acid, and flumequine). Methods The sample residues were extracted by EDTA-
Mcllvaine buffer, purifid with PEP-2 solid-phase extrction column, seperated by ZORBAX C, (5 wm, 4.6 mm X
250 mm) and quanlified by external standard calibration curves. Results Marbofloxacin, oxolinic acid, and flumequine
in 30-360 pg/L, and the remaining five drugs in 15-180 wg/L linear relationship is good, the correlation coefficient is
greater than 0. 99. The detection limit ( including norfloxacin, ciprofloxacin, enrofloxacin, difloxacin) is 2 wg/kg, the
detection limit of danofloxacin is 0.5 pg/kg, the detection limit of marbofloxacin, oxolinic acid and flumequine is
8 peg/kg, the recoveries are between 77.6% -98.3% , the relative standard deviations are between 2.77% -9.35% .

Conclusion The method was simple, high accuracy and precision, less harmful to human body and could be satisfied with
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