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$£F UPLC — MS/MS [] iof il i 4 ZE {5 o S o
B2 5% B RIS

Bk, K &, R R 8F, F SRR

(b 96 7 25 2 L AG I BT, 1 201103)
[WFSEHEA] 2015 -08 —03 [ CEAERIEAE]A [XZ4S11002 - 1280 (2015) 10 —0032 —04 [ dh[E 4y 22 15859.796

[ ZE] HITRIFAHMNEZEFLEEF _WAFTR BEEAFAER BEVE LBFX FREE
SAEHRY ENMEE R EME T - & KKiE (UPLC - MS/MS) 2 4f 7 % , # & £ Mcllvaine -
Na, EDTA % s 75 42 B, C18 M B M 4 it , HLB Bl A ZEBUNAL # (b, 0k % 8 R 5 A 0. 1% F 8 7 82 %
WAE, LR EN,ERB I REEE. FREF,S HEHA 10~500 ng/kg YR EREEE A&
MR, AR AR JE 50 ~500 we/kg, FIHE KR K 53% ~85% , RSD Fy 1.87% ~18.81% , ﬂﬁﬂg’
EABHHERELEREE Rt ERANERLEE S HEAARY, W FARTERHENE
ERBRRET AR

[K§iA] AR AMEE - BRI EHA T HEE

Simultaneous Determination of Five Veterinary Drug Residuesin Swine Manure

by Ultra - performance Liquid Chromatography - tandem Mass Spectrometry

GU Xin, ZHANG Xin,YAN Feng, WU Jian-ping, LI Dan-ni

( Shanghai Veterinary Drugs and Feedstaffs Control institute ,Shanghai 201103 , China)

Abstract; A method for simultaneously detecting Diaveridine, Sulfameter, Enrofloxacin, Chlorotetracycline and
Tylosin in swine manureby ultra — performance liquid chromatography — tandem mass spectrometry was developed.
After having been extracted with McIlvaine — Na2 EDTA buffer solution, the sample was purified and concentrated
by C18 power and HLB solid phase extraction column. The residue was dissolved by 0.1% formic acid/methanol
(85/15). The results showed that five veterinary drugs were determined with a fine linear relationship from 10 to
500 g/ kg. There coveries of five veterinary drugs spiked with 50 ~500 g/kg in swine manure were from 53% ~
85% with RSDs ranging from 1.87% to 18.81% . As a result, the method is seized of high accuracy as well as
sensitivity for a rapid determination of fiveveterinary drugs in swine manure.

Key words: ultra — performance liquid chromatography — tandem mass spectrometry ( UPLC — MS/MS) ; veterinary

drug residues; swine manure
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BT, N2 5 B Y I Tk 2 X B )
W, IFAE H T IR RS AR, BT hiE
RAYIEA S YIHAER, 29 60% ~90% L JFIE ot
PR IE X2 3% & 2808 HEt, o 1 B 5 Fn 4 i A=
FEFRFE IR Th R E 2G5 B B 2R AR — Fh ) 3R AR Y
TG VR A A 2 A A vy B A ST AN L, T DA S B M 0 - 2
RSO, Bk, A 0 Bt 57—l f] 58 L o B 19 3%
i v B 525 5% B A3 BT T

H T, SCHR I8 Y 24 b8 2 5k B 0 43 b 7
ZJRBRT IR — g Y A h 22 sk
I FE 3 /0 % 258 3 2 15 R o 14 245 0 A ) dle /0>
FHOCARAE R 1 I ok T2 58 3 FH 250 00 00 W 4, A
SCHESE TR A A B RGER = OAE £k - FR R
i (UPLC — MS/MS ) £ 7R [6] i 0 2 5 3% o8 o ik i
B MRS A RE RPN W &
2, A 45 Z W AUW BE ( Diaveridine ) i i %) HY 40 5 g
(Sulfameter ) . B # ¥» & ( Enrofloxacin ) | 4 & £
( Chlorotetracycline ) . & 5k i 2% ( Tylosin ) 5 F i ] &
R B 05 M OT Ik AT AR R MER B S kS
AR, SRy AR Y S A 24 A O 4 At
TR
1 MR5RH*®
L1 (U2 5RA @& A 6 - 58K BT X
(WatersXevo' " TQ MS,ESI*) ; Hi F K ; 5 M B 7
B0 HIL; W8 i TR &) &% 5 B8 5 I E UE A% ; Waters Oa-
sisHLB [ AH 7% BUAE (3 mL/40 mg) 5 [ AH 28 UK B
AMAL;0.22 pm XS (KAH) o ZH A RIE
Ttk i ot H AR s e R VD B SRR VR IR A R A R
dn ( 3 Sigma; 46 B 53 5 99% .99% .99. 8% |
92% 98% ) , W iR Wl LN (A4l 5 &K B
e EAALEN R A T L e SR BN AT R
B2 (3 Hral) s i 2 2l SRk ME C18 Hy 5 5L
FHIK 35— oK.

1.2 BREE  bnEGE W 0 0 2 RIS A
PR AE i, IS B P B AR OOT E A 2 10 mL, fig
il BT e B A Ol 1 mg/mL B AR HE R AR, BT
4°C ¥ T AR A7, AW 6 A s BEE 4R BT
Na,EDTA - Mcllvaine Z& M , 1 NaOH ¥ ¥ 8 75
pH4. 0, B BLH 5 8 2K W - 0. 1% iR H st /K % T
(85/15, V/V), fEffi & HL 15 mL HEE, Jin A 85 mL

0. 1% W R KWL, 7RG 1S

1.3 wrsb 2 or kKRR SIS, 500
P HCEAE - 18C KA VR o FRIBUK 58 2 MR 1Y
AR 1gCRHE 0.01 g) T 50 mL g4,
HEFI A C18 #3 0. 5g K Mcllvaine — EDTA 2w ik
10 mL, %434 % 10 min,4°C F 10000 r/min & .
10 min, B W, wE FREME, GIFMR L
THI L%

HLB [ AH 2 BN AE (3 mL/40 mg) A 3 mL A
BE,3 mL K Gk, A W 4 mL i 4, Kk
3 mL 5% HREVA WO TR 3 mL AR G . WAC B R
WT 40 Cokm T HAIRZEET T, H 1.0 mL
0. 1% W B KIE WL (85/15, V/V) Wik 5k i, %
Wit 0.22 pm JEME S AL E
1.4 RRICEAERNEE REHGS AKE
EREMA 1 g ORI 0.01 g) &M 1.3 WUF $2 1,
Fib EAR TR BN 1 pg/mL ) 5 B8 2545
RS TYEW 10,25 .50 ,100 500 pL, FiH 0. 1%
HR FH BEK MR (85715, V/V) JEAR R 1 mL, IRiE T
GRS RS T 0T R v B R 10,25 .50,100
500 g/ kg 19 5T D e A3 v i, AR VRORE €0 % — B I o
A E o
1.5 fU&#4& %

1.5.1 ®Mé&#ELEH O+ Agilent SB C18

1.8 wm 2.1 mm x 100 mm; #: {7 .35 C; &=

10 pLs st A W EE, B S 0. 1% F R 7 W5 it

;0.3 mL/min, P50 €015 B B2 VR I FR Y ULER 1,
®1 BERRER

[ [E] / min A/ % B/ %
0.0 20.0 80.0
2.00 25.0 75.0
3.00 25.0 75.0
6.00 80.0 20.0
7.00 80.0 20.0
7.10 20.0 80.0

1.5.2 JFaddetr B RIS R R U A
A IEEAREC(ESTT) s 46 I 775X 2 B A il (MRM)
HUBT L 3.5 KV HEALIREE 500 °C 5 JBi v 7 U - 800
L/Hr; RS (RR) 50 L/ Hrg i@ EBS 74 E R B T
Xk e g iz AL RS FIRE F3E fiE e L3R 2.
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259 % FK FETEB T X/ (m/z) E B TR/ (m/2) HEFLHLE/V Tilf i i 4k /e V
—HE R 2011 > 123.0 261.1 > 123.0 32 22
261.1 > 245.1 20
ik e e Y 4 g e 2811 > 1081 281.1 > 156.1 25 22
281.1 > 156.1 15
- 360.2 > 316.3 360.2 5 316.3 20 20
360.2 > 245.1 30
SEE 479.1 > 443.9 1701 > 4430 20 22
479.1 > 461.9 18
BIRWE 916-6 > 174.1 916.6 > 174.1 40 34
916.6 > 88.00 64

2 #F R 2.2 HBMESKEE BEERE AEEMEENS, MR

2.1 ARoE A& FREER L4 ERAEA TR R
He ) 0 10,25 .50 100,500 pg/kg B3 it DG FIE A i
i, BRI (03 — A3 I B3 I 5 o DA R B C
AR R, LARE B8 1A N B g I TR A D
ARRR 23 5 Rl 2GR T B AR E M 2. AR AR
.5 FhZG W 1E 10 ~ 500 wg/kg [tk e & A T 2 4
R 2R B 45 R UL 3% 3. 5 b 25 2 Jot DL JiE A
MEND A MRM (235 [ LA 1,

R3 SHEANERFMRENEZEETEREXRY

TN — 8 o0 W B2 1) 5 b 24 25 1R & A o &, E AT IR
T e s 56 DL SR i R R SR S s
FIZE(E T 5 g2y 4 m s b AR =4S & JKOF .
VS AIAE ft FE A E 20 R (1. 3) b B IR0 5E , 4t N A
[ 1y 5T 4t ok B2 K OF- Al 6 RO AT SR, A =AM
W e LRI 4,

EE L o i =W NN 1 O L=
WETE = A & KOS R W B Rl 72, 16%  ~
83.52% , kb B AE = A& KT iy il %k

259 % Fk DT LIPS 66.80% ~82.08% , & HE . FHREEE=1TETE
TR E A =425.854C -18.491 0.9998 KT E 2R 53.04% ~ 84.08% ., Hk P AH %
il iz Y 4 A =289.729C -62.931 0.9999 bR ZE( RSD, n =6) 7 4. 18% ~18.81% 2
Bk A =585.013C -26.609 0.9994 (&), HEa AT AR E 22 ( RSD, n=3)37E 1.87% ~
LB A=881.672C 67727 0.9982 17.27% Z 1], 4554 W1 %07 1k LA 58 BT (e
TR E A = 926.739C -102.41 0.9983 R S 25 B
R4 BEFERSHEAHA M EARIKERRENIRERE
BB Fit/(pg - ke™') S35 1R LR/ %6 SR N 2 5 % it 7] 22 5/ %
50 83.52 5.50 2.31
TR E 100 79.36 5.06 1.98
500 80. 64 5.06 2.31
50 72.16 5.28 4.84
il JHe Yo PP 4 W 100 77.20 8.03 3.74
500 82.88 4.18 1.87
50 66. 80 18.81 9.24
Bk g 100 82.08 10.23 6.49
500 80.72 8.25 5.94
50 68.00 15.18 12.87
LHE 250 83.68 8.47 17.27
500 76.48 4.62 9.02
50 59.36 10.56 5.28
IR E 100 53.04 18. 15 10.12
500 84.08 14.52 11.22
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121022 STD50NG Ml-1 F5
916.6>174.1(Tylosin)
100% |
m 6.81 2.29e5
0
0.00 5.00 10.00
121022 std 50ng mL-1 F4
100% 4.%3 479.3>444.2(CTC)
413 | 1.53e5
0 bt
0.00 5.00 10.00
121022 std 50ng mL-1 F3
100% 3.16 | 360.2>316.3(Enrofloxacin)
2.13e5
0
0.00 5.00 10.00
121022 std50ng mL-1 F2
100% 2.?2 281.1>156.1(Sulfameter)
7.18e5
0
0.00 5.00 10.00
121022 std50ng mL-1 F1
100% 2.25 261.1>123(Diaveridine)
1.94e6
0 Time

0.00 5.00 10.00

Bl 5#HEHERTERERN MRM &%E

2.3 LA EAN BEPLIICE SRR 6 42
ERE i, SR A S A R I 07 3k E AT I 5 , B 13 A L
20 AT I %E , 25 5 O B (A A T &5 2R

L5, MMAERE R 2H5R BRER BIHDAE
T S PR ZE B RE o B R 4 Bk F] 100% (33,
3% 33.3% .

3 Wit5NE

3.1 BB EWm®EE RS Y B
TRE VR 2 AT T VA HLIE R R K
A LR B A AL TR/ B8 VW, XoF 4 BV 1 SRR
LRI A ERGY S 5 & G2 M h
KEWNEREFRAEESG RN, IS EEREA
kA EEA Y SR A Mcllvaine — Na,EDTA £
WWAE MBI, E 46 &8 E -+, [ ek
C18 Fo3 W B 370 V& 254 v 1% 2% 0T, £ 31F DY 25 25 Uy 1) i
B, 45 RER , Mcllvaine — Na, EDTA 2% %5 ik $2
OB AT LA SE BT 5 Fhbic A R 0 [R) B SR B 7E X 5K
BRAEE S B 20 B v & B, SR KR C18 gy T AW B 22 B
T R T L T T, b 3 VR R R B K
C18 i E A 2 AL OR , HANF TR — 25 0 [ A0 22
WHgetE . TR, 25 SRR W], i & CI8 By & xf & 8
R BIRWEA —ENWEEN, X5 &%R &%
WRTE C18 A3k A: b O B8 4Pk — 30 A s 4
DEYIIA C18 Ky, 23 5 B A 28 BUHE B4 98

RSIBRERP S HEHHRVERE

SIREE AR (ng - kg ')

HREH 1# 24 3# 44 5# 6#

— N.D. ( N. D. N. D. N.D. N.D. N.D.

it g o P A 0 N.D. N. D. N. D. N.D. N. D. N. D.

BB 58.72 19.77 N.D. N.D. N. D. N.D.
X 1349.25 776.34 716. 40 80.55 98.57 852. 041

BIRHE N.D. N. D. 145.305 N.D. 39.4345 N. D.

N.D. : not detected ;

3.2 ERBNWHE RO - R
AT BARE S P, 20 A 90 A L H 2 00 25 S
SR AR R & VNI = € Y0 A S
BB MR o 2 B A, S — Fh
o S A HE W R i BE B, B A A BLB 15% , XS
Fob-5E 245 19 00 R A7 W 0 114 2 o 2000 B2 Wi, AR S 5 il
JH 25 Jor 0k e s R ity R AT R o, DT AR R S ) 4
AR ) (ELATS Gk T B O B b B B R
2% IR A W B A, DR e A R R RO, i
7 AE R AR BT 35 B AT et . AR SCRICT =4
T AT RE 22 1Y X BR 4R R R, OIS T B B K
S A S R RV NS o T o (151 R N

R B RO 5 R s B RO R 1 OF A
E A CL8 By s =J& LAEJE SC 5% W ¥ ik
U SPE A #-U BE , UE B WA 2k £, TRk 4 vk
AiE 1 255 B H B

3.3 NG RTSCHEES T (R IE A FEAE h AR
NBE R A BRI R BB R BARE
ESRRLIRCECR AR R R RN SR
(UPLC - MS/MS) i J5 ¥k o 3 T A J7 ik X LBkt
sty BRS04 SR 3R W A A R 5 5 24 1) 0 ) 28 R R
w2 T ) e A B AR O vk R Y L
Pl , 207 W6 HA DR P B R DA, AT
THEAEME 5 P 2550 B A E R E
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HPLC — PDA vk %€ 17 FhEZ5 i aAEvL S N 2 P4 8 &

=1 1 (=g vl 2 o= 2
Bag , 2822 ,27H .58 %
(1. ] g 2 5 2 e ek W 2 T, BN 450008 52 A JH 115 26 -& v 2, M 450000 )
[WESEHE] 2015 -08 07 [TEAARIRAIA [XZ% 211002 — 1280 (2015) 10 —0036 —06 [ Hh[E 4y 22 15859. 83

(@ ZE] AL T 17T HEHFEERWLSEIF RN HPLC -PDA 3%, XA+ N\ ke arix hH
A, AEE B & v R - CHF(80:20) & I B AE, = ARE M B A N 28 9 AT 4 9% K (200 ~ 400 nm) 3
5,4 K K A 280 nm, I E I ARG G R ] AN B o ig A R A, st dF RO A Al i
fTrEEENmEENE, ZREN, ZEELAHT,.2EHRZE5H I ELERE, HEAZE
5~500 wg/mL ik EHE N AR, EREE86.5% ~118.1% 2 &8, RSD % 0.2% ~4.5% , %
RG0.5mg/g . AFF#H TE EARG TATELHA T LZEAZHEREERI,
[X@BiIR] ZEF 5 EHE L E 5 R E %

Determination of Doxycycline in Veterinary Drug by HPLC - PDA

ZHOU Hong — xia', LI Hui —su'*, WU Ning - peng' , GAO Rui - lin’
(1. Henan Institute of Veterinary Drug & Feed Conirol, Zhengzhou 450008 , China ;

2. Zhengzhou NO.T Middle School, Zhengzhou 450000, China)

Abstract: A method for the determination of doxycycline in 17 kinds of veterinary drug was developed by the high
performance liquid chromatography with photo — diode array detector ( HPLC — PDA). It was tested with C18
column, using acetate buffer solution — acetonitrile (80:20) as the mobile phase. The detection wavelength was

set at 280 nm and simultaneously collected the spectrum at wavelength of 200 ~400 nm. After separated by
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S 3Lk 147 - 150.
[1] k&, S [F PR 530 0 b by A 22 A1 96 75 25 (9 UPLC/MS/MS (51 5k 8 XURE, BOkE. mRGRAR G5 - ZOuG N7 & 3¢y
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