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B, XGRS RAUR, 1E S okerm |, B 4, MALE ! k&
2 #mYE R K B
(1. WiVTA8 e Wl ey, AT 311199; 2. WK 2% = B4l A5, Tk 321400;
3. WA LR RFFBEAR 7 W TR 264 SEFRUIR T, Ml 310021; 4. A ER N RHEBE RIS T, JE5T 100081)

B OE: B®Y iSRS MRAE I E A I (clorprenaline, CLO)YE B B 3R RALREA AT 1T, Fask  wH4 H
WHE P A B 7 M PR 2 (500425) kg, FLrb 1 REDGRSIE, 55 3 BUME N Seg ], & FORF SN IR 1 mg/(kg-bw)Z
Fefd HRIR IR SCIG LA ZE 1 IR, B ES 25 do BEF RSO AE (0% - R B 2 K (high performance liquid
chromatography-tandem mass spectrometry, HPLC-MS/MS), #37. A 2F MRV H (1) @R IR PRk B SRl i, %t
2 23PN PR A VR P ) S IR SR P R R TR R E . SRR b VA P SN ISRV R TE 0.1~100.0 ng/mL
0 FBl P B, v B - T AR AR e R R AT AR FR R 1.0 ng/mL; 7k BIBCRTE 73.7%~87.2%2 7], B RIT.

TR 2 24 h )5, 3 k32 1K A MR SR IR MRSk B BEAE 33.5~119 ng/mL; 3E£54524 25 d fIIE Y, SRS SR B
R BRI 2 5, H 204 M T RN AR B R EIHE S, B ik F] 273.6 ng/mL.

850 AR IR PRI S TR, BE T R8O8R 60 AR G- ik, Re v b S B e i AR A A
PARARIAEOL, AR AT BORE 1 5 SR RAE A
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Study on the feasibility of beef cattle saliva as an easily available
characterization sample of clorprenaline residue
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ABSTRACT: Objective To evaluate the feasibility of beef cattle saliva as an easily available characterization
sample of clorprenaline (CLO) residue. Methods Four female healthy fattening cattle (500+25) kg were selected,

of which one was used as the control and the other three were used as the experimental group. The beef cattle in the
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experimental group were mixed with CLO at 1 mg/(kg-bw) per day through the basic diet, and the treatment was
given continuously for 25 days. A method for the determination of CLO residue in beef saliva was established based
on high performance liquid chromatography-tandem mass spectrometry (HPLC-MS/MS) technology, and the CLO
residues in beef saliva during the dosing period were tracked and determined. Results Based on HPLC-MS/MS
method: When CLO levels in the final test solution were between 0.1 ng/mL and 100.0 ng/mL, the linear relationship
was good; the limit of quantitation was 1.0 ng/mL and the recoveries rate were between 73.7% and 87.2%. After oral
administration in 24 hours, the residual amount of CLO in saliva of 3 tested beef cattle ranged from 33.5 ng/mL to
119 ng/mL; although the residual levels showed great individual differences, during 25 days of continuous
administration, the residual amount of CLO in saliva of tested cattle showed a gradual upward trend, with the highest
value reaching 273.6 ng/mL. Conclusion Based on HPLC-MS/MS method, the saliva of cattles, which is easier to
obtain than blood and urine, can accurately reflect the illegal use of CLO in breeding. Therefor it can be used as an

easily available characterization organization for administrative supervision.

KEY WORDS: beef cattle saliva; clorprenaline; residual; easily available characterization sample; feasibility study
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0 31 5

ST (clorprenaline, CLO)JE T8 B LM fo-
B RSz R s IS, DR SR T LAY
JEAE, TR T B R A 2R A I R YT o AR,
WA DR IIRA, Bo-'B R Z ARSI FIR I 4 R G 2%
A A T ARG Bl B MU 35 75 43 BCAE R (R 2 B 1 545 LR
TISH g s o e, SR BRAA N E SR 5T T A ) 5 LR AT Y
kP, HHAL p-B E MR SZ BB (9 RS — R,
ST B S R B SN HRAR, ATgRO . SR
HiZ ., it B, &M, E G IE T A R RIE
FIE,2002 45, FEARFC RAA LS 176 58481
TE B MR e R v X 26 2 S 3k, BTG ARk G T
— RGVE XTSRS L S RN B e e SR A
S TR B AR B 0 pAR T vk . RN, SRR
P b — o 13 PR RS B AR IR TR I TR RO 3
TR R 22yl 35 Hp S S AT IR A R A o 2021 4F 3015 B
SRR PR 2 U IR P, X IR kil
FHY 0 WA A B A I

2K Ty R bR AR R LA R 20, B R R A
S, WA, BiRish . Bl ERTy, BHLig
FRAFBACFEA DA TRAE I . AL PRI et b, 32 R1E
WOALE . HERUREL . R 55 R385 I AR JRAE s dfE
KA, RN, B4k, CAANDEE B
MBS S RRAEREAR O SR I v WA Ry 2
TEREAS TS i AR TE . MR SR N EZE IR Z
—, LY /NG5 1) JoT BRI 2ok 20 AL R FTAY 8 18 28 M ViR
rh I T R 2 e R A RE T | M Y PR R P 2
AR, AR — R A s, 2 IR AR S
M 25 RERE A A R PET TSR [B] F s A, TSR B T M
AL MR RE AR AR T L, RS2 AR A BRI, SRR

WS TS ARG . 8T FiRF A, AU
15 R AH B - B 6O 3% 9% (high performance  liquid
chromatography-tandem mass spectrometry, HPLC-MS/MS)
X 2 24 30 A A4 e R S S IR AR B A TAS DN, LASTA Y
AR WA S SN IBARER B 2 R R A B T A1

1 MR5ERE

1.1 RS HERRE
L1l ka5 anrE

TEH 4 3L E 2 (500+25) kg M dRRE & IR A 2F, 43
BT, Hb 1 AT BERIC 4 54, 7 3 KBRS
A FRICH 1~3 54, Fil 7d. SLBAE A RREFE
BN =17.25% ., HUIEN =3.35% ., HEF4E<12.8%.
5 1.34% B 0.66% FH 2R 0.89% . AR 0.67%),
TSR . FK 8:00 MIMAE RN TSR AT T IEF A= 9
B BRA RN 175 kg/ R, KRN TSRS 550040
MEA=18.0%. HA4E<95%. MK <10.0%. 55
0.7%~1.8%. &= 0.40%.

ST, TR 8:00 MRSk ek, KA
TBMAE 1 mg/(kgebw)Ze LAl H MFERSZIAIAAE 1 Ik, #
525 25 d,

1.1.2 #HeeyfREHaw

T4 1, 2. 3. 5, 10, 15, 20 f1 25 d 424535, &
— WM PE FE W HUSZ K A A4 T Sk 2 11 K 11 o MR o
FH 50 mL ¥k} ES O A I RO R AR, 2 Bk R
FEL SmL, BARSE, BB WRIBORAR W s
FE 23 kK, —HREFR—-FLESD, EIRARE
W, —20 CCEHARAE
1.2 FEEMR

Agilent 1290N =RUBAHEIE L (3EE Agilent 2AF]);
AB 5500 Q-Trap Uil { (BrHLmE%5 5 T, EE AB A H]);
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Mettler FLFRFV-OHE T H 02—, G Life e 24
rl); SLS [EAHZE B (400 mg/6 mL, HUMHARMERL IR 55
HRRAAF]); 3K18 B L HLAEE Sigma 23 wl); INC EIRAL(E
[E Organomation Associates 2 #)); Milli-Q & Z 4l /K R 4 (12
Merck 23 ).

FNABIK . Do- 7 A& 47 ¥ (clenbuterol-Dy hydrochlorid,
Dy-CLE) #5 #E it (& 2 ¥ K F 99.6%, 1 E Wigega
Laboratorien Berlin-Adlershof GmbH /A #]),

FHEE, thiR . WA . CMOHE. 2K iral, BiF
AL AR BRAA ), YRR KA Sy Bt sl g HY e (£33
ali, fl[E Merck A H])o

1.3 WA
1.3.1 MRk

I3 SR PRI NI AR | Do- SE AR 45 2 b thE it i o,
F 0531 6 45 R 100 ng/mL AARAE T AR ORI AR TR,
-20 °CAR-4 .

R BULR AW 5.00 mL F 50 mL B0, Jim
AWFR TAER 100 uL &, FIA 5.0 mL Z R sl
(0.2 moL/L, pH 5.2) 7%k i ] 4 ¥ 1 1 g/ 55 L i R g g
(B-glucuronidase/aryl sulfatase) 40 pL, JAHEIRS], T 37 °Cilit
St 16 WU B, AR RS R H pH 7E 2.0
e, RIEIR AT, 12000 r/min 8.0 10 min, $54%8 i {3
AMRZ 3 mL HEE . 3 mL 0.01 mol/L $hERIA WG LITFH)
SLS [EAHAERUNMER, RS, PA3 mL /KAl 3 mL
AR bk gk /M . T 9 mL 5% Ak 2R W (e F T, 9F:
e L IR VR, MO VR T 10 mL HLZE3;
A, 60 CARBAIET, AARART A 1.0 mL 0.2%
HRR /K, B85 1 min, FRAMRBERSTG, i 0.22 pm /K
ZUEHL, JEWAE HPLC-MS/MS Kl 43tk 4R Bk pkk
B ARG R, T MR RS, R
132 #ml&t

()&

(@35 HE: Waters Atlantis d Cg ££(3.0 mmx150 mm, 3 um);
WAIAIILZE 15 FE: 35 °C; dEFRRE: S uL; iEk: 300 pL/min,

Q)BT RE At

HME S5 B IR BB 2 RN E TR
JE: 5500 V; HHBNINIVIIREE: 500 °C; A ifi# (curtain
gas): 40 L/h; BUARIGE: P4 (medium); 2 F IR H:

5465 (gas 1)24 45 L/h, HiiBI<(gas 2)24 25 L/h; 5 FE B[]
(dwell time): 20 ms; 2 W Mol B8 F A9 M . 8 52 X
T L R 2 i S RO 2,

R1 RaENELER

Table 1 Composition of mobile phase

s [8]/min (A) 0.2%H fR/% (B)H /%

0 90 10
5.0 40 60
6.0 10 90
8.5 10 90
8.6 90 10
11.6 90 10

2 HERE5ERH

21 FHEFER
2.1.1 &MHEESEHR

Has FIRR SR VR, TSI S AR A, AT
JeEY, MR R E 4> 0.1, 0.5, 1.0, 5.0,
10.0, 50.0 A1 100.0 ng/mL, F4<1.3.2 Kl 44 BEATI0 5E o
A3 LA RE B A2 B S PO T R (V)X BT MR B (X, ng/mL)%:
il B ol 2k o 25 R Won, S0 IR AR B LA 0.1~
100.0 ng/mL X [EIFF, Lot CRE r 7 0.9993, Ltk e
b Y=4976X+3533, FIHLLM KRR DL 3 5L
SN AR AR R R 0.1 ng/mL o SR JFH BHAE 8 I A 7 vk,
PR S A FR TR T AL BRI, A5 B0 AR vk SR AR
€ PR (limits of quantification, LOQ) 1.0 ng/mL,
212 @RFELHEERH

B 1 X e SRR AR, A I G PR IS MR v T A TR S
i, O BIH R 1.0, 2.0, 100.0 ng/mL 3 N EE K Y BH
PEUSIRE G, BERPUEBE R4 S O FATRER, #2132 K &
PR T, AL ECR S AR R R A FA 3 K
Sy, THAHE AR T R R Wk 3 PR, FEARIE AT,
A e Y A T AR AR AE LA IR A I S 1.0 2.0 AN
100.0 ng/mL 3 AN/KF-F 731 IR 73.7%~87.2%, #H
Xt BR v 22 (relative standard deviation, RSD) A 1.7%~7.4%,
A LA AL X SRR MRS R P T PR A

*2 BSREENEFIRRESYE
Table 2 Multi-reaction monitoring ion pair and mass spectrometry conditions
T T (m/z) THET(mlz) LERIE/NV ill 8 38 A H LRV RiERE RV i Y
154.1* 53 3 23 13
CLO 213.7
196.2 53 3 16 13
Dy-CLE 285.7 204.1 55 7 23 15

E: * R ERE T
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22 BUEARHHARSERFIHNERIBHZEZE
e

WK 1R, ORGZS 1d 5, 3 k24 P 244G
AR 54 34.9 ng/mL; 2 54 33.5 ng/mL; 3 54
119 ng/mL), X—&5 R 528 HAE R e 45 AT, HAF
FERI: HHFENEIRRTCRS 2 h 5, MR RIS
10.6 ng/mL FeA45 % . TERGR AT 25 d RN ], R SRR
ERIB R MRS, (H 2R A4 R AR AR
WHERL LAY, He 3 B4R 1 SRS
10 d F0125 d ik F)IEAH, 23914 254.0 ng/mL F1273.6 ng/mL.
BRI RAZG RTINS | QRIREAR SN, WA S 56 20 PO A i i
FR N AR ARER BT 16.8~273.6 ng/mL X A .

3 F5iie

A I LA W Y R S R R A L Rt A PR
o SR AL, ARSI B M Y AR 1) A S RERR I, R T BB
T3 ARG B S A DU 45 SR 0 o e S e . &
S S R H— Utk PE TR T RUCHIBURETE 2~
4 mL 2 [a], AE PR R HE S8 ORA I AN 529 3 s A

&, HAIER 222255 ] 50 mL &0 AT ADREKG
MFFE ERREa RS, MRS TKANEREL S mL, 5
PRAEe, MBS AURZ R b e B T8 2~3 Ik, —
HAE T IR — g0 Hp, RV SE R A

FERFEGT BN AGE LB 7K E 5 mL Zafy, BhiRRE
T PRI R e B, B R IR AR T MR REAS R P,
TR BRI SE I A RS WA IR o WSO B YRR A 2208 VR IR AT,
AR R TR A R IR AR, df i 1
P ERATE o CREE AR AN E PR 25 8 TR 5 A
b e 28 A R AR, E T NI AR ARl AR
RIS A5 1L e s i =, 2 RIEH S A
FREY, BRI A A SR O — R . A, AR
F7 A B S PR SN AR RS B S iR o, X A4 PR
Hh S NS ARk B i A 0 ] A 52 7 AR PAY B A i 9 20
A PRI S 5 52 oK HERRI ] HEPR KBS 15 2
B F S e BRI b, [ — P 2F BRI rh 25 9 %
BRI B A MA 2R S Tl 22 50 DR R AR
XM R, ATk L BT — 45T 2=
5.0 mL, M AEBURAL S R o R xR e . T HRAEE LA
T R A DM P MR

#3 FAEEEERKRENRMN

Table 3 Recoveries and reproducibilities of the method

Nyl[1k7 5%
Stk 1.0 ng/mL 2.0 ng/mL 100.0 ng/mL
s EHO o Rspe, migEes PO e rspes  mEcEes PO i ReDrs
RSD/% RSD/% RSD/%
1 76.0 5.8 84.5 7.4 86.3 4.8
2 74.5 3.7 1.6 85.0 1.7 0.6 84.8 6.0 1.4
3 73.7 6.7 84.0 6.7 87.2 6.8
300.0 -
;
250.0 |- A I}
RN ;
/ > A ’
~~ L \ -
ézmo ’ ~ - N
D) / T
=] Tes
< 1500 [ ~A . ’N
ﬂg . P \ II BT PT T l_./’ \A
\ g A
| 1000 - / N r .
/ ~ 'l u
-~
50.0 - / K "' .-"'t-‘ [
I e T .,‘..‘.-u'_’!_--——'
0.0 > i > ! ¢ ¢ - % Sy a—
1d 2d 3d 10d 15d 20d 25d
-—e]B4 e 2B 4 —r 3 e 412

B A S IR AR AR B B A A I 26

Fig.l1 Change curve of chloroprenaline residue in bovine saliva
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MRS 7 = 00 7 B B R AR, A T B A
T, 1.0, 2.0 A1 100.0 ng/mL 3 /KT A2 DGR AR
73.7%~87.2%2 ], FHXIHPREMmZELE 1.7%~7.4%Z 0], 4F
BRIy 2 0 R AR, BRI L HOR A TIBURAS IER
PRSI A5 R R FEENIMIE 1 mg/(kgebw)ZHE
Tttt H BB A 200 251 T, TEA 2005 24 hiM, 3 Skl A 2k
14 M YA A v A ST AR R AR BR, SR B KO TE 33.5~
119 ng/mL X[A]; FEILSESELA 25301, S2060 20 P 4
e P A N AR ARER B R AE 16.8~273.6 ng/mL HREEVE Y .

FERHEAT A IM IR . PRIFEAKGI h  BE), R58e4s
2] PRIGAEAS h &P A PRER FE fE A 108.8~1460.4 ng/mL
SEFEN, MmiE SN ARARER B KA T 40.0~549.3 ng/mL 2
], K205, 55 3 d JFERPTsCR 2109 4 i b SN IR MOR EE
fEFAEIIFR (0.1 ng/mL), = JRAVEIIRMRIEIRZG5E 3 d B i
KIg R, EAEEIEAZYERIE 21 d B, 15(0.8 ng/mL)AI1 2
SR (0.4 ng/mL) AT IR BE SUNIRAR, FE4E IR 2 )R
155 45 d i, 2R PR ARAG H SEPNAB AR o 48 5230 i vk i oF
G TR MR REAS rp RS ARaR B i . 7EAKZY)S 24 h
W1 52 SRAMEREEA TSR 123 ng/mL Fl
7.8 ng/mL SNIRARIREE; 48 h 5 1 5 PILEMEREAKS
2.7 ng/mL ERIRMIR R, 2 5 R A MR AR rh E N AR M BE
KT R B AR T 3 5 2 Y RS2 A
SIFTAILA . MRER . ISR AR R, (SRR sh s
N<3. SZIRFEACE N UK 4, BOXSRdR AR . HEBRSh
W22 S 29 AT I A2 8] 25 5 D S U AR A i 25
SR YA R, SR S OISR FEL A
WA IR 2, SN ASMRTE 5256 41 PR A= AN TRl AT v 1) 5% 7
SEOCFR R DRI B> I vl > v B L AR
SRR E IR P T BR R AT 5 5 LR AR, (X
SRR A A 2 A PRV . IR AR, e IR RRE A T RE
HARIE XA TR AR WA . (R FIRAHIA Y,
N Y8 1T BRI hy 5 BB PR T 2 7 E AR 8 S R b
A2 B9AT O O AR RAE LR, IR s At S — Rl B pE Y
ARFAEALL,

PR 2 e Y 468 I VR PR B T 3R B, AR 9% 3 T sk
TROAF €% - H I T R A A S A Oy i, HLAT A B R
BRI PR R B, RE R b S e e ARl il
SATNARARE B, AT BG4S PR A T 48 m] 4 1 W I 2%,
PR A MRV AT 1A 5 AR FRAE AL 2

SE 3
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