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Abstract; An ultra high performance liquid chromatography — tandem mass spectrometric method was developed
for the quantification of seven o, — agonists in pig urine. After pH adjustment, the samples were extracted,
concentrated and purified by ethyl acetate, then detected by ultra — high performance liquid chromatography —
tandem mass spectrometry and quantified by external standard method. The results showed that in the range of 1 ~
80 pg/L,the standard curves for seven a, — agonists were in good linearity, The correlation coefficients were all
greater than 0.99. The limits of detection were 0. 1 pg/L and the quantitation limits were 0.3 pg/L for the seven
targets compounds. The recoveries were 60% ~110% and the relative standard deviations were less than 15% in
the addition concentration range of 1 ~20 pg/kg. The method is convenient, rapid and accurate, and can provide
more convenient and fast detection method support for daily monitoring of the veterinary drug residues in

pig urine.
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1.1 BB 5N EEIORAR G - BBTEY
Aglient 6470, Bt FE 15 55 B 5 (ESI) ; MS3 U3 g
A4S (FEE IKA A7) ;pH 3 ( LERGEA R,

PHS - 3E ) ; ¥ ¥ = 20 HL, % 3% = 10000 1/min
(HAZ,CR21 N #1) ; "WAYL (£ E Organomation 23
A ,N — EVAP A1) ; B A 2 B B (35 [E Agilent 24
Fl) s MCX [EAHZE B (60 mg/3 mL, 3E[F water 23
Al s ALUEK (0.22 wm AHUAH, SEE Agilent A7) .
1.2 A& 5RA  FERE IR RE ERRE
FUeE TS JeE I E MOIRR | 3h iR 438 2k i
T =90. 0% , BRI 2F L BOIB R W T First
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Baker,88% ) ; SN . LR LT FEALEN KT
oy Al (E 2 B AER A FRA R L%
AKAHBELK
1.3 =Wk
1.3.1 #H&eara®  BOLFE 5. 00 mL, T
50 mLIBELEDAE H, S mol/L & E AL 8
¥ pH {2 10.0 ~ 11. 0, IWHEIR 2T, N 4 R £ Bk
10 mL, il 1.5 ~2.0 g #fbéh, AR, T
10000 r/min B 0> 5 min, %% FH W T 5 —
50 mLIBHE.LE Y, TREBEBRTINCR OB
10 mL H & 2 — K, & IF IR EIEW,50 CA
AW, o, 1 % H . B EBE% W (90: 10)
5.0 mLIFfERRY), %5 H o

B MCX [ AR A U I 3 mL 7K 3 mL
A, 302 A8 PR L B R0 — i A 3 B 5 A AR
FH7K 3 mL HTEE 3 mL 430k, a5 % &
JK B 5 mL BEBE, BRI, T 50 C KR
HFRART, H0.1% H R . H BRI (90:10) 1.0
mL YEERAYY , B HE 1 min, 1 0.22 wm ALUESS,
PERCRH (35 — ERIB g E
1.3.2 ®AE#ELEMH OFEH, C M, RE
2.7 pm, N 2.1 mm, H K 100 mm, 54 243 ;
FEIR 35 °C ;W 0.3 mL/min; PEREERE 10 wlL; B 5
Ve AL HER I8 ;1 min, BEREVEB A 1,
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Tab 1 Gradient elution program

1.3.3 i AF o BT U RS R TR
(EST) s F7H#J7 3 IR T34 B4 LI ( Capillary

i ]/ min 0. 1% W FRIK W/ % TS/ % = Ly
p L AE N=ms:d . 0 ; '35‘
Time 0. 1% formic acid solution Methanol Voltage) :4000 V %/ﬂ{‘{ J"‘ ( Gas temp) 325 C
0.00 90 10 FLER L (Gas flow) :10 L/min; 4k %8% % /1 ( Nebu-
0.50 90 10
500 65 3 lizer) :40 psi; 5/ IRE (Sheath gas temp) :300 °C ;
5.00 10 90 B (Sheath gas flow) ;11 L/min; MM, £
6.00 10 90 iy —
6.10 % 10 SR 0 (MR RSEHES) 7 B o, — SZ AW B3 RY
7.00 90 10 MRM L% 2,
Fz2 7 o - ZEHIFT MRM S5
Tab 2 MRM parameters of seven o, — agonists
Rl A EMEFX (m/z) FE B TR (m/z) HEFLHL /v i FE GE &/ eV
Compound name Qualitative ion pair Quantification ion pair Cone Collsion
230.0 >160.0 125 40
ZIBZS 230.0>213.0
PR 230.0>213.0 125 30
L 292.0>170.1 20205212, 1 125 40
AR 292.0>212.1 ' ’ 125 33
254.0>210.0 130 35
B E 254.0 >44.1
AL 254.0 >44. 1 130 35
246.0 >158.9 95 37
R 246.0 >60.1
Wk E 246.0 >60.1 95 17
231.0>136.0 125 30
& 231.0>172.0
MR 231.0>172.0 g 125 25
245.0>209.0 135 25
G IRE 245.0>174.0
AR 245.0>174.0 135 33
221.0>163.9 135 30
FERT IR 221.0>90.0
221.0>90.0 135 25

1.3.4 Apzre i PRSI 0 BIRG %
FRICAT SR TR SJEE L Je e I MR
LSRR RPN 7 Bl A P ER 43 ) A
1 mg /mUARMERE S, T2 ~8 C LU N IR EERAT,
AR 6 A

TR A br i A BV . 43 S MERfR T 1. 00 mL W]
SRE R JEE EEHLE & Ik 2 IR | 2%
W IRE | BRI AR R A AT (1. 3.1 ) B
100 mLigt i, A A 5 o Ak B2 O 10 pg/mL
MRAPRET R, T2 ~8 CLLFIREMRT, 4
L@ IS S

HE I DU i b o il 2R 00 R BOZS R L R
1.3, 134N B S AR R 36 5 25 (I TR, 1 B RS B

VR A b T TR, R TR A IR 7 K

1.5.10.20 .50 .80 ng/mL &5 VT it b i T AR,
AL 5 RO (5% — BRI BT , R BRI
1.4 EFRam e #1304 T ik B
Jo DT T2 A o il £k, TRD EF O A RS IGEE i IR A
%@¢@mﬁ%&%$%ﬂ%ﬁ%ﬂ%mm
e ol S ) AR e R s 390 A o T £ 43 51 B AL
B R R A A U BE BTN (ME) =
( FE 5T DG T A o T 2 R S/ 590 I ) A o il 2k
BE-1) x100%
2 HBRESW
2.1 AREd % A SRR @3 - BT
E LR VT R GVBRE AR, 7 Fl o, — SZ ARSI
FE 1 ~80 wg/L W BEEIH Y35 522 RAFER TR R 4R
PEJ R AR RN SR 3 i .
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Tab 3 Matrix matching standard curve equation Eif( F10.3.0.63 pe/L), TSI 3 AT , &H
25 2 R TR ZREL “p S . . \
Drug Standard curve equation Correlation coefficient /Eﬁkg/ﬂ\ 3 *H: o sk/l\*:fil:ﬁll E/‘J G| W%%ﬂ t V‘] s ﬂit [E] *H

FIRE  y=2346.645x +361.474 0.9995 XIAREMG 22 . R R DR 25 FRE ol 24 o [ i
B E y =2518.364x +2977.609 0.9984 Pt L R IA A 2 i
BHEE  y=8242.663x +2809.925 0.9996 AR A 4. PIURRI, SRR T A o, -
R Y =882.281x - 87.848 0.9999 Z AR EFE 2 R R 60% ~110% , K %5 B/
Fehirk y =15183.508x —2784.777 0.9999 F15% | I 5 1 EL AT et ) YA BEE FIOKS 25
= y =3862.818x —113.749 0.9989 e . "
AR y =5891.472x +943.598 0.9999 Pl 1L 2 Js A DR B LR g 1]
2.3 mIMlRAEER FERET T T o, - 2
2.2 EHEHERMERE NEBEINEMERIEAR SRR 0.1 ug /L, 5L S/N(Peak to Peak) >3;
WL AT T EDOAR AR PRI AE  JpE RN 0.3 pg /L, [EMELL S/N(Peak to Peak) >10,
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5
2309 3621 4131 4681 508 5350
22144 45156 27528 72172 46852 40683

¥10 1 [KLD: €SI MRM Frag=125.0v CID@30.0 (2300 » 2130) 038

3833 4973
39564 142802
101 [SLO: +E51 MRM Frag=1350v CID@25.0 (2210 > 90.0) 038.d
5
K01 [TZND: +ES| MAM Fiag=130.0V CID@35.0(254.0 > 44.1) 038
5
593 7.0
67969 77709
K101 [XMND: +E51 MRM Fiage126.0V CID@33.0 (2920 > 2121) 038.d
5
02 04 06 08 1 12 14 16 18 2 22 24 26 28 3 32 34 36 38 4 42 44 46 48 5 62 54 56 58 b 62 64 66 68 7 72 74 76 78

Counts (2] vs. Accuisiion Time (rin)

1 ZFEERERPFESFRIEE

Fig 1. Characteristic ion mass chromatogram of blank pig urine
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Fig 2. Characteristic ion mass chromatogram of seven o, — agonists added in blank pig urine(3 pg/L)
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The order in the diagram is Apraclonidine , Guanfacine , Guanabenz . Clonidine , Xylazine , Tizanidine . Brimonidine )
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Tab 4 Recovery rate and precision of the drugs added in pig urine

IR /%

Average

AR W/ (ug - L7Y) Htk R/ %

Drug Additive concentration Batch Recovery rate

H#EN RSD/ % HtiEl RSD/ %

Intra assay Inter assay
recovery rate

1 93.17 86.22 89.32 89.57 3.89
0.3 2 86.2 89.78  90.4 88.79 2.55 3.7
3 95.56  89.09 94.52 93.06 3.73
1 91.07 85.23 88.65 88.32 3.32
AR 0.6 2 95.97 97.26 94.42 95.88 1.48 4.4
3 90.29 95.91 89.44 91.88 3.83
1 89.37 86.11 91.25 88.91 2.93
3 2 92.89 95.61  89.65 92.72 3.22 4.5
3 99.06 94.87 97.47 97.13 2.18
1 75.69 84.31  85.29 81.76 6.46
0.3 2 80.59 83.47 78.22 80.76 3.26 4.4
3 76.57  80.06  84.27 80.30 4.80
1 84.3  89.67 88.17 87.38 3.17
IRELJEE 0.6 2 78.26  73.59 83.94 78.60 6.59 6.3
3 88.47 82.05 86.48 85.67 3.84
1 90.28 92.47  88.33 90.36 2.29
3 2 84.69 85.61 87.18 85.83 1.47 3.2
3 85.26 83.99  86.27 85.17 1.34
1 87.29 81.09 81.66 83.35 4.11
0.3 2 80.53 82.07 84.33 82.31 2.32 4.5
3 89.28  81.34  90.09 86.90 5.56
1 85.41 80.55 82.37 82.78 2.97
BHieE 0.6 2 90.53 88.37 92.89 90. 60 2.50 5.5
3 92.11 81.23  84.07 85.80 6.58
1 79.69  82.33 81.52 81.18 1.67
3 2 90.46  84.04 82.71 85.74 4.83 5.3
3 87.39 89.31 92.77 89.82 3.04
1 85.39 80.52 83.49 83.13 2.95
0.3 2 87.92  90.13 83.53 87.19 3.85 3.7
3 85.34 88.69 89.17 87.73 2.38
1 80.22  86.41 84.35 83. 66 3.77
i V7R 0.6 2 76.19  77.63  82.26 78.69 4.03 4.6
3 85.34 86.42 81.03 84.26 3.38
1 89.15 92.39  95.59 92.38 3.49
3 2 83.52 80.46 81.66 81.88 1.88 5.9
3 86.6 87.49 82.73 85.61 2.96
1 72.16  77.39  75.46 75.00 3.53
0.3 2 80.24  78.6  76.42 78.42 2.44 3.8
3 78.59  82.45 79.22 80.09 2.59
1 80.22 86.41 84.35 83. 66 3.77
V]SS 0.6 2 75.19  72.63 70.26 72.69 3.39 8.8
3 88.34 86.42 89.03 87.93 1.54
1 86.24 85.27 85.59 85.70 0.58
3 2 79.59  83.45  80.07 81.04 2.60 3.0
3 83.41 82.62 86.39 84. 14 2.36
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Lk
YRR WrE/ (ug - L°Y) 11774 IR/ % %QA%L&?: % N RSD/ % fitla] RSD/ %
Drug Additive concentration Batch Recovery rate recoverybrate Intra assay Inter assay

1 65.24  60.27 66.49 64.00 5.14

0.3 2 62.17 68.33  59.81 63.44 6.93 5.2
3 68.75 67.24 64.62 66.87 3.13
1 61.01 65.28 59.64 61.98 4.75

LEINE 0.6 2 65.95 67.27  64.43 65.88 2.16 6.6
3 61.29 65.91 74.14 67.11 9.70
1 77.17  75.39  80.55 77.70 3.37

3 2 65.35 60.74 61.69 62.59 3.89 11.2
3 61.64 67.4 62.73 63.92 4.79
1 74.24  70.53  77.49 74.09 4.70

0.3 2 73.17  79.33  69.57 74.02 6.67 4.5
3 78.05  76.64  74.23 76.31 2.53
1 81.07 85.28 82.64 83.00 2.56

FERLIE 0.6 2 70.91  79.24 74.18 74.78 5.61 7.2
3 71.27 75.91 70.14 72.44 4.22
1 79.52  82.39 85.58 82.50 3.67

3 2 75.35  70.44 71.71 72.50 3.52 6.2
3 76.64  77.26  78.94 77.61 1.53

2.4 EFEHMMWAHR KRRV FET TR, 4
BWFES, AN IME| <20% HFFHEFERN , 20%

R5 T o, - ZEHEBNFEE B
Tab 5 ME of seven o, — agonists

< IME| <50% A PA R BERETORN , IME| > 50% 38 4&’3*{11(1 %J‘ﬁiﬁ/fi/%
TR, SR RS PR R T — —
SO, AR ST s YT O 114 ;F; e
TRVCREARENNZ MR T LMY L s
2.5 Gk pHEW AR AR BRI 5 - 56
T A TRE SR PRI, 2 B 5 M S A AR T R T Fehrs ~13.4
i pH £8.0,9.0,10.0,11.0,11.5,12 K171 R ~13.4
BoEREG, AR -16.5
F6 A[E pH EXTH N E B H 00
Tab 6 The influence of different pH value on the recovery rate
—— pH 8.0 pH 9.0 pH 10.0 pH 11.0 pH 1.5 pH 12.0
Drug IR/ %
Recovery rate
BEIRE / 45.3 69.8 61.8 55 67.6
REJRE / 67.1 70.9 82.7 68 67.2
BileE 89.8 61.2 83.2 84.8 95.6 72.7
AARE 97.2 66.2 88.3 95.5 97.8 76.5
PRI 85.7 58 69.1 68.8 70.4 62.0
LIve=a 79.6 52.2 80.7 79.6 94.8 71.1
ICSS 64.6 35.5 71.3 70. 1 125.2 150
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H13E 6 AT LUE H, SRS pH b 8.0 B, 230k
T RBLJE E WY 2L, ok e M e i Y pH
9.0 I, ZFP R I BDSCHOR ASBRAR ;24 pH
11.5 12 B, BIGIR- HE BUAS [ 2 38 ) 35 S b i/
SRR T 120% 51724 pH JEFE A 10,0,
11. 0 B, FEAIETE | D3R SRR e A B BRAR SR |
3 WigE4£iR
3.1 B AMHWHE OISR BR TR
WY 5 3% A ZORBAX SB — C18 FlI Poroshell120
SB - C18 XA ik W R A7 3 25, LA 3 8 B | o 7 (B
ARG i e &3, I ZORBAX SB - C18
A DASRAR AT (0 4 B B (ER 3R 4 B AR 23 7= A 4
A3 I% , Poroshell120 SB — C18 ¥ a] LAfii 7 Fif
FEOILE 5 A3 BRI Dt th e | B T s A iy S0k}
AN 2.7 pm, T LIEIE AL 2 WA, AN 27 A 4
R TEE . IR RN AR )z P R A
7% CI18 #E (2.1 x100 mm,2.7 wm) , BAHYS %,

TRBIAHIE RS : o, — 2RI AT — S B
FHIE  TERRYER SR R b 2 AR fR e[ M + H
BT I I HIRY 0. 19 R K AE R 3 sh Al K
FH o R T REGIE IR , i Sl AH A HLAH I 4R L4 A
P i S VB HIUAR L ) DR e — 35, 16 71 0. 1% R
K — YRR S shAR A 2R | [R) ISR 37 A A i AR Ak
TRUE H R AT B
3.2 FikAMEHRL LR o, - ZHESFI S
BRI, B R0, S5 Pk $EE B T
(EST*)#E, Bl 100 ng/mL bR %, R
NG A TERE AR TS R 7 2 R
HAENME S AR, I MRM SRR AL
TR Al T Rl AR R SE SR
3.3 HEEETAEE TR AL
3.3.1 %k pHAAMMKA HT o, - 2K
FEA —E AR R K IR B TP A — R 1 L
ML, T FB T APULFRBOR T4, T AR
TR AR B G A S50 19 52 v G e 1 e
PERREE . BEBLIEE 20 4348 FRGORE S AR pH v
Bk 5.6 ~8.1,# HIEMA— & & MM
OB EASREARIE AR S HR B TR pH A R E

HOAR S0 SR S mol/L &S AL BN TR pH [ &
10.0 ~11. 0 B 1y UPRFRFE HR A IR R G

3.3.2 REGKAGLFE XFERT o, - 2D
RIS AT TR, R T H N R L1
CNERRBGAR . T 3, CIEFEBSCR A I 2
CBRIRIC, I H Y FH CNE$ B Ik 3 2 5t T4
B2, BE F 2R R AE A B G

3.3.3 H&ALEREN o - ZEESFE T
BPEZS Y, O B I 25 ) B S e B IR S
BB /AT AT AR 22 B0k, RIS 8 S TR
BRI R AR T 520 | B0 5 R A] 75 21 85
KB SE MR, AT RE T 3 BRI T AR, —
SR S P R AR AN 2 ad /N Il B O B
LVEW WL, o B A i 2 PR 4 R
A PRIME HLB QuEChERS &+t 5 EAL, = R FE 5
RIS IR G B BH B F/MEd s L, 905
WIR VR AR R A b 5 R A B I R 0 ik
—AH Y A A LR S R e, R ik
A5 B 55 %, H PRIME HLB  QuEChERS Ji /i
s e, R ISR A O3B 7 S H PRI 4EE K 512
S ERAERT ] 1 77 v — R AR B T 1A 2% It T P
K IR SRR TR TS 10T e S . A
FA SR | 28 U S T A 22 05 T 5 0 D TR VR T
W F TR A BIBH & T/ Mgk

3.3.4 HRAxmetFE FEIEERSRD
FHE— S0, 2 R T 26 :0. 1% H R 7K ¥
W =20:80, FEE: 0. 1% B2 /K & I = 20: 80,
ZNE0. 1% R /K W = 10: 90, FHEE: 0. 1% H g
IR =10:90, FIEE: 0. 1% W R KW =5: 95 %
5 T R S e s RE T A RE S VA TR, R Y
BWWHR NG 0. 1% FFRKIE I =20: 80 B, &3
SRE FINR B JE 8 W BV 22 RN AF 6 8 M R,
(] s S HLAE A T Y I i) o 553 5 A7 Y A
A PR & TS A LA A R 2ot ey )
VR BT 2 400 4 A 00 A g e 7 4 R L B A
5% 10% I, YIRE AT 2 45 A 1 8 1 8 It BT i, P Y
T LU G R 1090 Hsf 118 5 I 400 Wi 2 W 15 S5 % HH 2 i
e 200 5 B S W TR R 0. 1% H R KIS =
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10:

90,
AHIFEHE S T —Ffil TR o, -2

BRI IE 2 1y 1) e TR L S R S ) R
PR INEAERERR S LR ORI R &

TIPH S AL AL, 45

I A AR B AL

GE PRI Vs
“’FﬁW*TTﬁUEM,/\ﬁhEMﬁ$m RIGE ™ K
Wi T RIER , b T O

PRIV ZFI o, — SZARBL ST 25 06 I 7 125 A7l

2ZH,

S22 30k
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