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Immunoaffinity Chromatography - GC/MS for Determination

of Salbutamol and Clenbuterol in Swine Liver
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Abstract: An IAC column was developed by coupling the purified specific IgG against salbutamol
to CNBr-activated Sephrose 4B with the dynamic capacity of 400 ng/ml. gel for salbutamol and
416 ng/mL gel for clenbuterol. After extraction with dilute HCI, the extracts of swine liver hom-
ogenization was loaded on the TAC column for purification and determined by GC/MS. The limit
of detection for salbutamol and clenbuterol were 0.5 ng/g and 0. 8 ng/g. and the limit of quantifi-
cation for salbutamol and clenbuterol were 2. 0 ng/g and 2. 5 ng/g respectively. Recoveries ranged
78.4% —106.9% for salbutamol and 77. 1% —102. 9% for clenbuterol at fortified levels of 1,5,
10,20 ng/g in blank swine liver. It was the first time that the IAC-GC/MS for detection salbuta-
mol and clenbuterol in swine liver was reported in China.

Key words: salbutamol;clenbuterol;immunoaffinity chromatography; GC/MS;swine liver

U T B B (Salbutamol, SAL) 5 5 /& 45 B AR EESELOR . R LIS = Sh W AR B 4 sh
(Clenbuterol, CLO¥JJ& T 8, ai %M G W e WMIS 20 3h P A Kok 2 HLIA 59 5 i 2 21
BRI T AUR N B, -2 7 A U IR LA SV AL, B0 38 e Y R AR e A il 2
RGP BAE A B IR 2 TIRyT 30 CH AR A — Beit A B R AEE A TR

W#s B #8:2006-01-03
EEB N EET 1977, T 484 PR, 2R B 2 5 R T
x BIWAESE AL, Tel;010-62732803 ; E-mail ; sjz@cau. edu. cn



272 & a0

E % 4k 38 %

Molb A 7=ty (B SAL 5 CL 1 sh ¥ MUK P 3% B8
KLk BRI L 28 T 2 A i A R A R AR R
iy AR 22 B R AR A R B - 2% AT 0 N T & O A
o A — S SR BRI AR AR A L R
AW EHEH B4R R E W sh a2l 5] &
R SRR,

[ P AMR 2 SCHR R R DT T sh gl i
SAL 5 CL 5% 8 K 7 2% A5 AR 3 7 <
0T - T T VA o - T | G A I kA
VE# 8 HR 8 1 A6 SAL 5% B i ELISA 57107,
2 H W 25 F A (TACO AR S A GC/MS 3%
XFSAL 5 CL A7 & M | A, 5% 58 f 6k
B LAPUR PR AT S A 4 S P 45 45 R0 mT 3 M A 3 s
R KR S B BT 5 R A K L ) AR IR R A
BeAE Y B A A B R B R TAC BB, B
FHHR PR T 5 R ) kAR R SRS A HA AN B
T B 2 4 W TAC B, e bR 22 24 s . 15
PR AR DU L DR g sl AL, BT AR N .
5 AT KK A Ak 21 SRR S 0 R A B S R L O 4R ER
(R AE i iE— 25 gl Ak, HEBR TR & 36 5 P i 2% B S
o8 S o A U T A B A oA A

1 MRl5F%®
1.1 RFA5BE®&

AR BRI E N 1 mg/mL YT IEEES 7
RS W, 4 CIRTF. DEAE-£F4E %K, SIGMA
/NFl, CNBr {1 SepharosedB T# H Phama-
cia A, AT & 120 TMS Y = W ik e
=% L REF (Sigma-Aldrich A7 ., IAC IERZR G .
WiMR£h 2% vh ¥ (0. 01 mol/L pH7. 4), Tris 2% 1Pk
(0.1 mol/L pHS. 0), i 2 Z ¥4 % W (0. 1 mol/L
pHS. 4), LR 2% v (0. 1 mol/L pH4. 0), il iz
EhZ P (0.1 mol/L pHS.0)., 2B : /K + LRk
ZZ b (80 = 15 = 5 KR HO AL A1 mL Bk
R A N 3 mL FH R Sk fe A R T
1.2 U=HEERBEEH

LHEMR 6890 AR 435 X, LA L RS 5973 FT
HEPERN S S A S RS, A AIE D HP-
5ms. 0.25 mmX30 mX0,25 yum, GC/MS RS
PR EV IR AR i e iE R B 1 p L AR T
HERE 250 °C 3 HEIRARF A 70 CAAFF 2 min, FELL 18
C/min F+#] 200 ‘C 485 LA 5 °C /min F+5] 250 C ,
BJFLL 25 °C/min TFE] 300 C AR 5 min, #S

KA 1.0 mL/min, fEHIZEE 280 °C, Ji
Tk SIM (£ 3 F W 5O B, SAL W et 7o
86.350.369.440. & & £ T K 369.CL M & & ¥
M 86.243.262.,277 , FE BTN 86,
1.3 MERREHEE

SAL FEAHUE A B P 14 5 5 e S
DS A I R E
1.4 1IgG Hyaik

W BT A5 R S 1 B L 3 R A R B R i R M
(SAS) #EAT 4k , X 1l 1% # A7 K42 W4, 78 PBS
BT A8h. SR 5 TR P 13 19 1gG 38 i DEAE-£F 4k
BT 3 — 20 AT ali Ak L L R4S 2] F T
#% TAC FER 24k 1eG . FH 540 o0 e BE i 5 i %
afif 1gG MM,
1.5 IACHMHEEETE
1.5. 1 fgs e B0 iy il 45 Kr CNBr 6 16 1Y
Sepharose4B T ¥l 1 mmol/L A #i &5 B2 i3k 47 % ik
IR JE, 5 F G T Bk IR & B4 % W (0. 1mol/L
pHS. 1) WY 1gG AT MR, IFTH R AR L%
15,2 HrESHARME R L i % s 0
FIEAR 1.0 mL 24 (B H 100 mm X 8 mm, G3
PEHD R TF KA 10 mL PBS.5 mL £ T /K.5
ml ZBE/7K (1 = 4 KB 80 sk TAC 41, vk L 45
A5 1gG L B )5 A 10 mL PBS V47, 8 JE
25 ng/mL [ SAL W% L N3] TAC A I, i
HART L WA, GC/MS Rl S5 A B )
IR SRR CRIJ R R FE 5 R v BE AR W] L 30
ml EBFKUEA BFH 5 mL Pl SAL,
AR VR , GC/MS K il A1 45 4, #% Davis™ 9 75
PATRA S SR B4 XA R, BB 1AC
FEXF CL A2
1.5.3 TACHERFICRME /2 —HAE
) SAL 8¢ CL m#] TAC #F L, A SR . Ve, Uk
Jit . GC/MS #0158 TAC FERy i3,
1.6 7 m [ 2R 0 E

HU5 g 21 G MM IF4 40, # 18 1.5, 10, 20
ng/gMWEEW I SAL 3¢ CL J5, /A 10 mL 0. 01
mol/LAYEE FRIE W , W 3 3 min, #RJF 3 000 g B>
10 min, A2 EE WL 0. 45 pm M UEIE SR 5 43
AR T B Alidl, A AR E ) FaE S TAC #E. H 30
ml 8 F KWk Uk, 5 A Sml Pk R v B, i 4R
FIRE P, BREN TAC HEBIBRAE 45 “CRIBH
FHARSWR T RIEMA 50 pL fiiAiXH W sh 1



33 TP A RE SR RS- 5/ BT 2 (TAC-GC/MS) K 3 T oh 0970 T e B 5 S48 7 % 273

min, fR G 7E 80 ‘C &M N 1 h, N 5EE %
MEER, & FHE AT P GC/MS ¥
m,

2 HEREAHW
2.1 TAC HHIHI&F

MR 1. 2.3 AL BB 1gG 1 15 5
N 98. 4%, KBBIK 1gG 5 CNBr % L 8 Sepha-
rosedB MM BCRE g, THHE AT .

v oy IBERHT IgG S — R 1oG &
LA TR IT TG 20

X100 %
2.2 HBFESEKER

A R F 5 mL PR B E PR A SAL 5
CL Y L 156 BH 1 8 0050 5 i L 58 4, v ol 2 1 L
1, &, IAC X SAL Wsh &A= h
400 ng/mL FEFT. IR R 95% ., £ X CL A%
N 416 ng/mL HEFT, MUK 1025, Brifil 4 19
TAC H7E 1 N EE M 10 e % PR 25 9 (4
A HTE 220 ng/mL FEF L, H A AB1E O
Kl 2,

90[
80f
o 01
55 60f
Z S0f

| I |
1 2 3 s

3
HER M L

1 TAC HMEHER

Fig. 1 The elution calibration of IAC column
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Fig. 2 The change of column capacity
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Table 1  The recoveries of SAL and CL fortified in blank
swine liver (n=6)

FyIIKEER A 1] i A< C. V.

/(ng/g)  /(ng/® /% /%

2.5 2.7+0.3 106. 9 13.6

SAL 5 4,440.7 87.4 14.7
10 7.840.6 78.4 6.3

20 17.7+1.5 88.6 7.5

2.5 2.6+0.3 102.9 14.5

. 5 3.840.4 77.1 8.5
b 10 8.9740.6 88.6 6. 1
20 17.14+1.4 85.4 7.2
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Fig. 5 Total ion chromatograms of SAL and CL standard
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Fig.7 Total ion chromatograms of fortified SAL and CL in blank swine liver
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