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Abstract: Purpose: A study of the stability of CL in pig urine samples under different time and temperature is reported.
Method: The piglets with were administered CL at a rate of 1.5 mg/kg of feed for 35 days. Urine samples were spiked
with ractopamine at the last day of administration and immediately stored at room temperature, 4°C and frozen. CL was
quantified by using UPLC-MS/MS on days 0, 1, 2, 3, 4, 5 and 6 after sample collection. Result: There was no obvious
change of the concentration of Clenbuterol in 7 days of changed storage conditions; however, the sense of samples at
room temperature changed a lot. The changes have interference to the test. Conclusion: The room temperature storage
is not recommended.
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R, (RESILA, Rl el & 9 e
GG IR A AR R, AR R,
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A NRAR SR, HhdE, Rl A s O
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THAEFME, RS E LR E LR C A4
REE /M IC N H MAESh A 78 i SRR e AR e 2. (H
JEH 1998 FELOK, FREMSE R A2 /D 19 R K
(R AR T B, B A BA 4000 2 Ao 2009 4F,
H A AR H il ge . AR POl st 39 ik
KRR (AR, AMUER T BN E
GEAR R, AR ] P 1 PR 28 o 4 P R I R
TARREM, 2011 FFRAAE “3-157 JH P E AN & H 1%
7 ST EARDY MIREATTE, i
PR S F 2 B 0T TEE X AN 25 4]
HREOLR, AR RS E AR RN LA
AT SRAFAE , 1) FH RSORS00 5 ¥ 56 PR VB A7 A6 9 7
i, P, G502 H T3 E & A E IR E T I e
e I B T B, (R RFRRR S s Fi v L5k
VA 2 75 T 8K 26 AP A [ R A 78 A 1 8 R DR Ak
BT
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SR R R I B AR AR

HAT, SOARRES (15 AN 5724 BRI o 72 W b
P A - B STRN ( - R,
BT S e R BRI L PR, ARG, (R ELAR ) PR
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2. MRS A
2.1. (UESHHA

TR 1 OB P S R A (Aglent1290 + 6490 SE[H
GHAC AT A RIE T AL T S AR PR
) AR R B OB O A PR A R
B M THLCCRRR); BB (LR AF]); B
PR IR KIS BA(SIZ TR s R IR A28 (L
KR BR A 7]); R A$(100 uL 1000 pL);
WERE 2 RAX (R 5B 4k);  Oasis MCX BH &1 32 #e k.

ERIR AR D bR i (Sigma);  ERIR SUAG P -DY
P #5(Dr. Ehrenstorfer GmbH); S-7 % i BE B 25/ 75 2L 07
FRTERG; SR Tal, BLEBR): LR ZBR(rHat,
Merck); FHAEE(OMT4, BIEEER), B (GG,
Merck); FRER(EuiEal, RETT G E R 4L LT 0 HT)s
(g4, Merck)s To/KBREREN(THT4l, FFHERK);
AT al, BHERR); 20K s .

2.2. ¥RERRAEE

HERFREL 7.54 mg BRI e AR 4R 2 ARtk S T 100 ml
AR, HR I ER, TCEREN 71.6 mg/L
Mg, T-18C&AMF NI .

FRE AR B3 A 4% P P B B 0 ik
FERIRRUE TAEWEEH

0.2 mol/L ZMRANZE I : FRHL 13.6 g ZBRIN,
fif# T 500 ml K, HEE BRI pH 2 5.2,

2.3. PRM4ERIEREE

3 A%, REZ) 50 kg M =JuEENSLRE R,
FAEA PRI 1.5 mg SRR T AC AR 2 IS =N
Bk, AERE, LM 35 KE, HlihiiR
SUARTRE D (1 @ AR R

o S RSB FAF 255 0 RIGIREE, iR
(25°C~28°C). WIR(0°CT~4°C). AIE10C)=Ftik1E
AT AT T R, BRI S A7 26 T IRFE T
e 2 IR B VR

2.4. HERETALTE
K GB/T 22286-2008 34T Ha

2.4.1.
PR EL 1.0 ml JRET 50 ml .08 9, I
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ANTRIDE G 1) B2 3 T R s A8 20 5 B A L AR A A 7 7

A 8 ml pH 5.2 [ ZERENGE M, 78501 S], BN 50 pL
7R W T T g O R PR R I, YR ATJ 37°C KR K R
12 h.

TN 0.5 ml FEAEHEZ-D9 ¥R A 100 ug/L 1 TAE
W, N R ER A 15 min, 250 10 min (5000 r/min),
B4 ml _E3EBOINN 0.1 mol/L = S BRI 5 ml, YR2T,
F AR pH EZE] 1+ 0.2, 5000 t/min &0 10 min
Ja, PiEWARERES— 50 ml EO0EH, A 10
mol/L A AN pH A2 11, 1A 10 ml
PRI ALANIA AN 10 ml SFARE - 2R 4066 + 4)R
ARG, TR HREL, 5000 r/min 250 10 min.

RS A HRAT NI, 7E 40°C FUEIRSE T8 A
SmL LFRENGE MR, HERTRE), (FRkE 78 /0 ISR Ja 4%
i P

24.2. &

o ER B S FSe H 3 ml R 3 ml ZKiEfL
B MCX #, SRS 2 mL 7K. 2 mL2% H R 7K i
JRAN 2 mL R R SR AT R T, 5 A 2 mL 1)
5% K F BV e A 7 O RR I B 43, A T8 4 1l
0.5 mL/min. PEBiiBAE 40°CKIB FE SR T M 10
ml JE B RIRG VEIERE JE , IO 2.0 ml 3% 7% 2 50
B, 15000 r/min B0 10 min, HX 1 ml L iEW0d g
JE AL

25. BIERIEREG

it 4k ACQUITYUPLC HSS T3 it (2.1 x
100 mm x 1.8 pm); %4 0.4 mL/min; HEHFEE N 2 uL;
FEiR: 30°C; Jishil A NFEE, B N 0.1%HER(E 5
mmol/L ZJR%R), BHFEDL, PeMifRF Wk 1.

R AT FIEEAIRE N 220°C; TSR N
15 L/mins A4S 7520 20 psis BLIA ISR N 350
C; BVAFSHE N 12 L/min; B4 HE )Y 2200 V;
FHIE AN MRM.

3. ZR5WiL
3.1. RIESHhEHFRIML

HRHE CL IS5 MR-, 4% ESI (HIE A E#,
AR — 25 B 44 (full scan), #E #E> T B T IR
P H R, DA TR T, &S
Tlf 43 7= AR R B8 3R AT — U5 1% 4 4 (daughter scan),
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Table 1. MS gradient program for the analysis
& 1. BERRERF

I} ) (min) #it3%(mL) A (%) B (%)
0 0.25 90 10
1.00 0.25 90 10
3.00 0.25 30 70
4.00 0.25 10 90
4.50 0.25 10 90
5.00 0.25 90 10

16 8 2 FE AR I B VR R AL 15 1 [ B 00 A4 il i e
&, BORFRERE R TR RS . IR T XL
FFE IR 2002/657/EC YU 5 255% 58 W) 5 v 4 0 5
BT B 7 95 54 1) B R (Identification Points > 4). PY AR FR4E
TE S 7 KA TS AT SR 2.

HERFA AR E VE AT 75 45 6 CIL o B i A — 2
THRIEE R ke EEAEE RSN T ETER
EEET, FMEAAICNAREERE, CL KANREE
BHTRELE 1. B2, B3,

3.2. PHMEFRHAE UPLC-MS/MS 654

FHAPEAE A B SRR G5 R AR 3 P, ARSI I&
BANE 7 RAIAEIAIAL S R BN 3%~4%.

3.3. W

Shelner!" 18, ZE WL S5 iR FE Ak 250 AL K
R, TS mA I SE F . # D el R 2k
B VR FEE 2 52 U2 A (R B2 o ASSI256 L UPLC-MS/MS
RGN, WE SR IR N, S R ek e [
PREE AR FAB R D IR B IR o JE )2 1) 38 A s R
Xof AR B 1) W A e A R R AN R 45 T B
A IR TS5, NI I H R R
TR AL IR AR, i TR IR SR X B A I

DARAE PR AR St R s B, AW FURA T B AR
(R 7 VT R AT T AR R AN 5 A A €0 - R
R 2 BB R e R 11, RFEATEM, 2
A AT EE R 8T 7

TENC IR, AR IRFERAS JC I R B AR 1k,
PSR A S A IR — 5 AU R B AR IG
ERETHAN A AR VR, SRS AN A R
BRI, BUEAS AR, SR S
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Table 2. MS/MS conditions and optimized MS parameters for CL
and internal standard

R RRERSRERKTNRHNRIESH

o TREENE] BEF FETF O HELAE AR E
- (/min) (m/z) (m/z) W) (eV)
SRS 5.03 277 203 22 17
277 168 22 24
%L?f;? 5.01 286 204 % 22 17
ERET.
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Figure 1. Quantitative ion current chromatograms of CL in the pig
urine at room temperature and the internal standard
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Figure 2. Quantitative ion current chromatograms of CL in the pig
urine at 4°C temperature and the internal standard

2. REPBRES CL RNGEEEFRE

XA — R BT, ASEVCRAFRARE i IR A7

MRIEAOLES 2003 £ 1 530 (R R KT
ARIFEARAT)) EER, 25 R RN 2 [ Wi 3 Ak
BRI 4, TR WK TEAE 0.1 mg/kg A2 57 N
ABNT 26%, ARSI HESL N E 7 KL AR 5 R
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Figure 3. Quantitative ion current chromatograms of CL in the pig
urine at frozen and the internal standard

3. RFEEERES CL RAGREEEFRE

Table 3. Change of concentration of CL when positive samples are
stored at room temperature, 4°C and frozen (ng/mL™)

3. TREREHRERTRELETHIE

TRAT 2 S
0d 1d 2d 3d 4d 5d 6d ¢
& AF A

Wil 219.97 203.38 211.29 208.68 212.83 220.52 219.61 3.07%
Wi 210.17 200.78 195.98 196.40 215.25 211.15 209.24 3.76%

W 209.95 197.37 197.69 201.92 212.49 202.48 210.79 3.10%

Table 4. The range of precision

& 4. FEIFEMMIRENBEEER

RRE (mg/kg)  MAERREB(CV%) IR REB(CV%)

100 1.5 2.3

10 7 11

1 11 16

0.1 17 26

0.01 21 32

0.001 30 45
0.0001 43 64

BAUN 3%~4%. Ti/NT 26%, FrLLIA IR R
SR S T) Xt B B A P AN A sz i, BN [) 7 LR A 251
N, FERBE P AR T I LR B R S AR .
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