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Table 1 Structure of the several a, B-agonists

% W 4 R ik

HO—HC, H

W7 = ' oSk

H \ CH — CHy— NH— C—CH,

OH Hy
(‘I ml

ey W Ul-—m;——NH___(lf —CcHy B,
C (I)“ !‘Hj
HO CH;

ﬁﬁﬂﬂ D-CIH—CH:__ NH __(|- —CHs Bz"—&w
HO OH (LH:

B ERE m—@-m—%—m—% o F

1.6 MMBHNSME KRR ERNE

SR 5 B3 52 Y Ho i Bk TAEIRIE 50
Pehi et e R B . BAUE O SAL-OA (il %
JiidiA) SAL-BSA) , 1% LEARFE o O ) 03 bR AR,
4 Cib#, H 2% Wi i, AR )5 B in AN &
0. 05% M:ifi-20 1) PBS f5 LU FE ¥ SAL HUIL i, #
AN HRP-2EH0% LG, o foi In i 420 408 4 i b th,
M52 492 nm AR OD AR, i 52 Pt i 254 Fpe It
Pk et TR .
1.7 [83#EE% ELISA A3EME L
1.7.1  PLinisa 354 ELISA Bl CLa ks
B R B R AR, SAL UG LA 2 — T4k
WL SRR LU B 10 SAL AR HEM K CL 5
HEIR 37 CHEFT 1 h, FEIN 3 EEbRAR L N, RIS BAT
13 5 AR PBS TR0 F A5, UL PBS ¥
N L A HRP- 400 1gG, fJa R
A e S, I 5E 492 nm 4B OD i .
1.7.2 brdfEdiZmdifE B 7.1 S pril oD i
V5 SAL(CL) B3 FE 142 ( 1) , LA AR FR,
LL SAL( CL) #5-br v i 15 1) 506 $041 (- Log C) Jy K
ABKR, 2t ARl U i 2, SRR [R] U il £ 1 ]
T FERIAH 2 R AL .
1.8 RXRMENE

J7E) 1.7, 1, 1850 SA L Py #0614 45 %k

LAY CL e 2 Bl W LR E o LR
F TN E EIRE, ARG it e oF S B A
451 50% WK% 58 A IR L, BL SAL i Ak
50% [P JE 55 % 56 4 Wk 2 L vH B A8 R W 6
AXWF:

2R Pit(%) = —RSALL 6,

Lso( SE44)
1.9 hnE N E
1.9. 1 JEHFAEZUh SAL [MEsnmIBcRM 2 FF i
K A B ) = IR AT I Bo- Xy K50 5 .
HUERTIE 5 ¢, I 5N SAL, I 20 mL 0. 1
mol/ L HCl ¥, %% 30 min B¢ H B A5 L HL 15
min, ¥ 5 min BHAE 1 %, 2R)5 4 000 r/ min 250
10 min, LW 1 mol/ L NaOH 75 pH %
10, BN 20 mL 5¢ T REAEIL, 4 AT HLAH, 7K i3 o
71, 115 mL PBS Wi, 4% 1. 7. 1 [R50
1.9.2 JEKP SAL M mEpicR e R
IR i o] LR AT A I, T PO . W R
VR, W Bl 8 S A .
1.9.3 JERFAHEZh CL s n e e B
JFE 5 g, 213545 b0 CL, B\ 20 mL 0. 1 mol/ L
H Cl ¥, 3% 30 min 3 HE 75 P HEE 15 min, £F
5 min ARG 1 X, RJ5 4 000 r/ min &L 10
min, BUESWH 1 mol/ L NaOH 45 pH {4 12,
A 20 mL L8 LEGAHL, 47 AT HUAH, Kk
71, 115 mL PBS Wi, 4% 1. 7. 1 [R50
1.9.4 JERH CL s nmIe e IR
INAE & G o] ELBEEEAT R, T PR O R
1.9.5 HAPES AT G, $ 1.7. 1 Pty vkt
ATHAE, KD ODas2 nm [P, THEEH0 ]2, AR
FrdfE 1 U 7 B2, TH5T SAL (148, MR AT Y W it
5 CL (18, JEARYE AR 2 sCrk 5 m] .

- - _ M ffi(nglg)
m“ﬂ”EI&?[%)_?}?ﬁﬂﬂﬁi{(nga’g) 100%

2 BERE5HR
2.1 E2MEMEE

SAL S BRHIRREF BN BT 15 7= ) 2 A% WE A ), %)
e O BCEPUR . EPUR Y BSA Z BB E
BRAN N IETE A A, AR 5 W i e A o S
A e ORI, SAL 55 BSA (MAREEEE A 91 1,
SAL 5 OA MMt 60 1.
2.2 IMiEHMNE

EPE ML OD KT B 3 OD i 2 £5( RN



4 1 SRS R T RO DR v b T I R A O R e 9% R A I 3T T 399

P/ N> 2) (55 e KRB BN PLILS 2 . B 2.3 [E)3E%E % ELISA 53ER08 T
T LTI AE R R SAL PLiiE M o 1 2.3.1 PUmiHm 4 ELISA Kl 45 1L,
25 600; ¥EFE OD 1 1. 0 2247 I [ 0 S Ho AR ik 1% Bl SA L ¥ J& 1 328 3 PR AL, 40001 % 3 ke, 150 W B 1.

S TR RO, Wt e T AR E N 1 X SAL A7 BUF A IEFRAE, G9 R ILA 1. R I il 44
6 400, SAL-OA S fERBIKRIEN 7.0 Bg/mL, &5 T CL XL SAL HUIlLis i) a4 58 5 4 i) th 2, &5 R
k2. R 2.

FT2 b TRREMFVM RN
Table 2 The titer of anti SAL serum

SAL-OA i 3 M B E(L: x)
/(Hg/ mL) 100 200 400 800 1 600 3200 6400 12800 25600 51200
14.0 1.285  1.283  1.316  1.276  1.278  1.211 1.075 0.721  0.515 0. 326
7.0 1.276 1.271 1. 285 1.272 1.28 1.193 1.043 0. 807 0. 534 0. 367
3.5 1. 121 1119 1,125  1.076  1.021  0.823  0.606 0.412  0.238 0 17
1.75 1. 103 0. 997 0. 906 0. 826 0. 661 0. 493 0. 355 0. 253 0. 147 0. 133
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Fig. 1 Indirect competitive inhibitory curve of SAL Fig. 2 Indirect competitive inhibitory curve of CL
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Table 3 Across reactivity with competitors of X SAL RN R ABE 0. 48 ng/mlL, Xf CL HIKS

the anti- SAL serum MFGEHE 0. 43 ng/ mL~ 7.3 Hg/mL, X} CL {43
BN AN RIGIEN 0. 43 ng/ ml. .
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Table 4 Recovery of Salbutamol added to samples
B R Kl Pl AR R
3, [ ”1 . Added Recovery Recovery ¥ CV
Samp’e level level ! % 1 %
HFE Liver
1 I nglg 0.80%0. 2 ng/g 80.0%23.8 28.3
2 2nglg 1.54%0. 1 ng/g 76.9%7.1 13.7
3 10ng/g 8.07*0.8ng/g 80.7%8.0 13.5
4 50 ng/g 42.4%4. 1ng/g 84.8%8.0 13.7
PR Urine
1 Ing/mL 0.72%0. 1 ng/mL 72.2%6.4 7.1

2 2ng/mL  1.57X0 1 ng/mL 78.6%4.2 4.2

3 10 ng/mL  8.24%0 5ng/mL 82.4F4.9 5.1

4 50 ng/mL  39.5%2. 1 ng/mL 78.9%4.2 4.2

FEXG T FUHE bR 4% 1.2 10 .50 ng/ g( ng/ mL)
FIFRI AN CL, FE & 23RBS FPT SAL Bl i
AR, ARy 84. 3% ~ 103. 4% , 2% 53 A %L
N 0. 3%~ 35.5%, it ] 48 LRI CL 5¢ 4 fig
g R R A I ) R, BRI S .
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Table 5 Recovery of Clenbuterol added to samples

g M Ko CRELr
S: ””1 Added Recovery Recovery % CV
Sample level level /% ! %

RFIE Liver

1 I ngl/g 0.88%0. 1 ng/g 88.2%56 8.3
2 2ng/g  2.06%20 1ng/g 103.4%2.8 4.0
3 10ng/lg  9.31X0.02ng/fg 93.1F0.2 0.3
4  S0ng/g 42.2%14.4ng/g 84.3128.8 35.5

PR Urine

1 Ing/mL 0.95%0 03 ng/mL 95.1%3.0 2.5

2 2ng/mL 1.85%0.04 ng/mL. 92.6%2.2 1.9

3 10 ng/mL  9.18*0 4 ng/mL  91.8%3.7 3.1

4 50 ng/mL. 46.3X1.8 ng/mL. 92.6%*3.5 3.1
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Detection of Salbutamol and Clenbuterol in Swine Liver and Swine Urine
by Enzyme Linked Immunosorbent Assays

WANG Jian-ping, SHEN Jian-zhong
(College of Veterinary Medicine, China Agricultural University, Beijing 100094, China)

Abstract: The B.-agonist, salbutamol (SAL) was linked to bovine serum albumin( BSA) using the mixed
anhydride method and the anti-SAL serum was acquired in rabbits against the conjugate. The optional dilu-
tion of the antrSAL serum was 11 6 400 by the indirect enzyme linked immunosorbent assay (ELISA) and
the antrSAL serum has the crossreactivity of 110% with Clenbuterol (CL). Then an indirect competitive
ELISA, which can detect SAL and CL simultaneously, was developed. The limit of detection for SAL was
0. 48 ng/ mL with the range of detection 0. 48 ng/mL~ 8. 0 Hg/mL and the limit of detection for CL was
0. 43 ng/ mL with the range of detection 0. 43 ng/ mL~ 7.3 Hg/mL. The recovery rates ranged from 72. 2%
to 84. 8% for detecting SAL fortified level of 1~ 50 ng/ g (ng/ mL) in swine liver and swine urine, the co-
efficients of variation was 4. 2% ~ 28.3%; the recovery rates ranged from 84.3% to 103. 4% for detecting
CL fortified level of 1~ 50 ng/ g (ng/ mL) in swine liver and swine urine, the coefficients of variation was
0. 3% ~ 35.5%.

Key words: Bz'ag(mist; salbutamol; clenbuterol; enzyme linked immunosorbent assay; swine liver; swine

urine
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