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Abstract; An ultra — high performance liquid chromatography — tandem mass spectrometry method for
simultaneous determination of 7 sulfonamides and 8 fluoroquinolones veterinary drug residues in pig, chicken,

cattle and sheep manure was studied. The sample was extracted with 2% ammoniated acetonitrile + 0.1 mol/L
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sodium hydroxide solution (50: 50, V/V), then dissolved in phosphate buffer, purified by HLB solid phase
extraction cartridge, concentrated and enriched with acetonitrile: 0. 1% formic acid aqueous solution (20: 80,
V/V) was reconstituted, passed through a 0. 22 pum microporous membrane, and tested on the machine.
Quantification was performed using the matrix — spiked external standard method. The results showed that the
concentration of 15 veterinary drugs in pig, chicken, cattle and sheep manure had a good linear relationship in the
range of 1 ~ 100 pg/mL (R® > 0.994). The detection limit of the method was 20. 0 wg/kg, and the
quantification limit was 50.0 wg/kg. At three additive concentrations of 50, 100, and 500 wg/kg, the average
recoveries of 15 veterinary drugs were 60.5% ~115.5% , the average intra — batch RSD was 1.2% ~17.6% ,
and the inter — batch RSD was 0.2% ~17.6% . The method has good accuracy and precision, and can quickly,
efficiently, conveniently and accurately determine 15 kinds of veterinary drug residues in pig, chicken, cattle and
sheep manure. It will provide strong technical support for further investigation of the kinds and residues of
veterinary drugs in livestock and poultry breeding manure in China.

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

sulfonamide antibiotics; fluoroquinolone antibiotics; livestock and poultry manure
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1.3 (U#&H

1.3.1 &AB&#EL&M4  @iEH: ACQUITY UPLC®
BEH CI8(1.7 pm,2.1 x 100 mm); Fgh4H: A %
0.1% WK, B H# 0. 1% (PR N . RIHELEE
PEME, AR : 30 °C; i #: 0. 3 mL/min; if ¥ i
5 pL, BREEVEM R LR 1,

F®1 BEEBE
Tab 1 Gradient elution table

Fif 7]/ min W/ (mL-min~') AWM B HBIH
0 0.300 95.0 5.0
2 0.300 85.0 15.0
5 0.300 60.0 40.0
7 0.300 5.0 95.0
7.1 0.300 95.0 5.0
9 0.300 95.0 5.0

1.3.2 B dmk BRI OE B AR X
(ESI+ ) s K77 5 22 SOy s P ( MRM) 5 FL B A

JE:2.7 KV 150 °C 5 BRI :350 °C 5 i
i 800 L/h HE LA & : 150 L/hs lf# it
##:0. 15 mL/min; 15 B8 24 (19 5E P/ E & 8§ Xt
HESL AR T Ml A RE A LK 2

1.4 %5 H &

141 ARG H) &

L4 1.1 BARfER I 2 5 2 PR G
P EPRAE BT 15 Fi, 4300 BT 10 mL 5 B
e o R R R O A, R R, A R
ZIBE FE2] ST mg/mLL Y SR AR

1.4.1.2 REWEMSIROITCH] % UOR Ek
15 Ff 1 mg/mL (¥ FRARAE AW, 45 0. 1 mL, ¥ [6]—
100 mL 785 b, P s 8 22 220, #2650, BV A
1 g/ mLAIR G bR RS 35

x2 15 WHEHHRESH

Tab 2 Mass spectrometric parameters of 15 veterinary drugs

25 E/H(Efizﬁ %fm/zﬁ #H}SAE ﬁiﬁ%ﬁ\‘/ﬁ%
sD 225511_'22::19515'_99 251.20 >155.9 30.0 fig
Sz 2255:'22:19525'.09 254.2>92.0 30.0 fg:g

3591, 30.
SM2 22779? 33:19815.99 279.3 >185.9 30.0 12‘8
SMP 228811"22:19515'.99 281.2>155.9 30.0 ?2:2
SMM 228811.‘22:19516"90 281.2>91.9 30.0 ?Zg
. »:

1.2 >91. :
SDM 33“‘2 :1955.99 311.2>155.9 30.0 Zg.g
Nor. gigi zig;? 320.3 >302. 1 26.0 ;g:g
Cipro. ;;i; ziﬂi 332.3 >314.2 30.0 zg:g
s
:
Dano. 335588.'33:39466.01 358.3 >340. 1 30.0 ig:g
Enro. iggé :i‘:g; 360.3 >316.2 46.0 ?3:8
0. 2222 i?;i 362.3 >261.2 30.0 ?Zg
Sara. 3223 iizgi 386.3 >299. 1 30.0 ?Z:g

1.4.1.3 AP T/ERMBEH 250K % W 500.1000 pL, & AR 10 mL 25T, HE R

1 pg/mL AR 75 45 1 i 45 W 10,2050 100,200

SEZE, HEAT, BB N 1.2.5.10.20.50. 100
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ng/ mLIIRAARE TR .

1.4.2 Kk 6y H] &

L4.2.1  $EBGRITECH] 535 2% Z AL LSO mL
F10. 1 mol/ L S ALANEIE 50 mL, Fe50R AT, BlG
1.4.2.2 BERRERZZ vPWMTCH] K% FRI 0.8 g
IR — AN 0.2 ¢ MR 41, Jin 80 mL /K 5853
VRIS EASZE 100 mL, IR AT, 144,

1.4.2.3  BRPEVEBEMECH B 1 mL B, &
100 mL ZE i, in P B R = 218 IR ), A
1.4.2.4  GEPEVEMRAECH] B2 mL A0,
FA 50 mL HiE 50 mL 2,18 2.1, 1857, BN7S .
1.4.2.5 EE®MESH 20 mL Z0F, ITA
80 mL 0. 1% WK, 15

1.4.3 =GRt wEEKIET &JED
ZHRE G A Y, B G R B &
FHZY BAIC 5%, A £ X B B 30 d PN oA fif i 3
Tl e 215 R 50 45 T 245 25 W) 1) 55 B 3 A 7 3 6 25 1
I RE SR AR, 5 VA N T o8 ROk A S ST A
FEAE P P 2R R A Ty i AT R R R A B, B
VROTE IO ASCRE I, e R X 15 Ffr i 24 141 B B 4t
ARV it A S R I R B ) 25 T A o

1.4.4 Bk s & REMBEZETGHM,
FATIRATE 20 CRURIRAE . Kl i), FRICSE 4
fRRIYZETS R 1.00 £0.02 gCR5HIE] 0.01 g) &
T 50 mL 204 HERR N ASRIBOR 10 mL, 7843154
30 s, 7% 5 min,4 C K 8000 r/min Z.0> 5 min,
R iR, A AR N 10 mL PR IOK A £
B, B IR PIIR EIE W IR VE R R 1,

KR 2 mL #5 HIW 1 T 10 mL .08,
40 CHRBEAMTFTEARZEIE T, A 3 mL BfRE:
ZF MR %, W E 30 s, 4 C R 8000 r/min £ .0y
5 min, VSR AE R & IR 2.

HUHLB [ AH 2 UM (3ee/60 mg) AR U3 mLL
HBE 3 mL R Eh 22 ph iR e 7% Ak, BUR P 2 3
FE,H 3 mIS5% H BRI WG Tk, e 1 2 mL
FRPEGMEGEE , AT  VEVEOM 1, F5H] 2 mlL B
VRS, i, VEGR R 2, WCERVEIR 1.2 T [H]
—A~15 mL BT, T 40 CARIBAM T AR ELR

T m SR AR AR, VSR 0. 22 pum I8 IR
(RMUFLIENE) it UPLC — MS/MS il 5347 .

1.4.5 AR ERAERERGHE  HERPREUE.
X A R HFES R4S 6 Oy, B 1.00 g (RS 2
0.01 g) F&M& 1. 4.4 TR () 7 il AT 4 Ak VR
W, oz FRES A AT mL iy 1.2.5.10,
20( %% N9 F28T5) S0(4-2E75) (100 ng/mL ARG
P TARRE TS, 70502 U, (0 35 T 5 e, Tl i ok
H1.2.5.10.20 (4. X F375) 50 (4-3805) .
100 wg/mLAYFE BT VC BCAR ISR o A7 = SO A
i — HR I BT 0 A, A M R R R A R R =
Wo BAF 15 Fh-E24 1) 5 o DG THC s o A 0k 8 g
TR, 43 AR Ry B A b RN AR B, 225 i HE AR X 7 7
H RS 2Rt 2.

1.4.6 =atmakeyb & WERFRIC 9125
VU 18 3G A VR FET ARG 1,00 £0.02 ¢
CE50%) 0.01 g) , 8 T 50 mL Z.04 0 B8 1.4. 4
TR AP PR [F) 20 AT A 1525 I RE I TR

1.4.7 #HrR(LOD) 52 FFPR(LOQ) 43l FRrit
B A RIS A A 1 g R
FREGTRAPRERE AT, 42 I8 1. 4.4 T5F A BR b 3 RE
At , EAL, TSR LE (S/N) , DL A H5 55 A 20 53
{EMELE R 3 B, X 7 4 U e B R 7 i A st PR
LA 17 /55 553 14 26 43475 W L SRy 100 B, 6 7 14 9
W O Ik PR

1.4.8 s B Ankh 55 B SRS R B & FREUS .
X A GRS TSR 54 0 B 1 g, 3 3 it
TR B A — 5 R BB TR & bR A 25 W, i e
21, 1 50,100,500 pe/kg K m = AN [l
oA BE (R AL S AR BEARL 6 A TATHE  $2 1.4.4
TR ACBRALFREE S R 1.3 T Mg &1 EALINE
FSAMRZE B, T IO FIAR R R e 22 5 Horb ok
FHTFHE 6 A PSRBT AR R FR R 22 , 2R H]
3 P34 ISR L AR R AR I 25

2 #RE5H51MH

2.1 M BUER 1.4.5 T FHl45A9 10 ng/mL
S FE T VCECAR R, LA S 1.4, 1.3 T T 2l 71 i
il A TR v TR S v TR, 3 IR 1. 3 T AR
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FRAMF T AR FHASL, AR 2 (] — 54 245 J5i 35
INLAE AR B 3 B8R P 5 5T %0 ( Matrix Effect,
ME) ,# ME KT 100% , W A7 75 58 T3 5 800 ; #7
ME /N 100% |, )£ 75 35 BT 40 %00 ; %5 ME 4223
100% W ARFEAESE RN . S5 BN, 15 P2 bk

i e i E (SD ) R R A2 (Nor. ) #7045 4 ) L3
120
100

ME/%
N A Y ®
S S &S

o

PP PSS SV

m pig = chicken

TR SR AL A, FLAR B 25351770 AN [R) At P F) 2 o A1)
I ABORE, U H e i g e Wb ( SQ ) Al g — FY 4 i e
(SDM) DAL b b 2 ( Sara. ) 5k Jo 0 ) 550 10 W6 Aol
FH (1) o /3 nl BRI B BN+t , A S gk
FHFE SR E - £ AT 2 1, SRR ARl A7 e A
[ e 1) TS 8O0, AELA 2 M A 0 45

s 3 5 . Y e
R C R
cattle = sheep

B 1 15 MEHERE I8 F FEFPHERYE
Fig 1 Matrix effect of 15 veterinary drugs in pig,

chicken, cattle and sheep manure

2.2 EFAbEd g MR 1L4A SRR, Y,
FFEH MR 1.2.5.10,20,100 pg/mL FE 57T
BCPRIEVS W, 4 2815 i ok B2 1.2.5.,10.,50,100
pg/ ml JE 5T VG BCAR VA, AL S RO (35 — £
RTINS o X b o S DE BCAR v Ok B €LY
By X L I B TR R A 451 15 RhS 24
BT RChRER 2. S5 RT3 A s
15 FHEZETE 1 ~ 100 wg/mL 6 BEJE IRl A Ltk R Y

BRI A R WA 3, 15 Fh 5 24 3 J5t DT e s v
VRS NS I HE RO AV TR 5 P UL 2 ~ 1519
2.3 BHR(LOD)MEER(LOQ) MELRRE
W, 0 3G A RS R 1S R 2 5% BRI T ik /Y
Kt FRM20.0 pe/ke, EHFRHN 50.0 pg/ke.

2.4 EHREEREE I3 #Hdl e 50,100,
500 pg/ ke A% R = ANANRIBSIIAR EERS 6 FATHIN
PREEARIAL,_LATIE T ISR RSD SR L3R 4,

®3 BB G FHESPISHEGERLEREHEZDEARERRERY

Tab 3 Regression equation and coefficient of determination of matrix matching

standard curve for 15 veterinary drugs in pig, chicken, cattle and sheep manure

LERE] XA

305

i

FHT

PLE

[l 7 B

[ =15 At

ZHR

PLiE PeiE

EY

P

[l 7 72 B

Il 5 77 i

Y =9571.12X -326.131
Y =3784.52X -2298.73
Y =14443. 1X +2692. 14
Y =12080. 9X +407. 425
Y =5540. 21X - 1610. 84
Y =2049. 03X - 1345. 59
Y =7765. 11X —6425. 45

0.9995
0.9981
0. 9986
0. 9989
0.9978
0. 9981
0. 9968

Y =6172.33X +1946.95
Y =4637.6X -279. 064
Y =12822.2X +4363. 54
Y =9577. 96X +520. 029
Y =5209. 14X -452. 904
Y =2886. 4X -523. 249

0.9980
0.9971
0. 9983
0. 9998
0. 9984
0. 9963
Y =12727.6X - 0. 677481 0. 9942

Y =7492.24X -944.959
Y= 4995.81X -1719.4
Y =14581. 5X +5263. 88
Y =13664. 9X +825. 582
Y =5532. 1X -402. 287
Y =2373. 69X -2164. 35
Y =11147.5X -11675. 1

0.9996
0.9990
0.9975
0.9992
0.9987
0.9973
0. 9962

Y =4581.79X +2915.93
Y =8664.22X —1681.72
Y =19826. 9X +2149.41
Y =20733.7X -806. 121
Y =8459. 99X -849.211
Y =5247.7X -296.07
Y =28106. 1X -3275.74

0.9961
0.9969
0.9998
0.9993
0.9979
0.9963
0.9964

Y =5348. 1X —1968. 5

. Y'=7463. 96X -3062. 75

Y =8099. 88X —3746. 96
. Y =14936. 7X - 8022. 06
Y =12346.2X -928. 212
. Y'=12398.9X -8390. 18
Y =9916. 15X - 6359. 06
Y =6117.64X -3773.27

0. 9965
0.9975
0. 9965
0. 9963
0.9961
0. 9964
0. 9960
0.9971

Y =7326.35X +6578. 07
Y =5316.9X +3282.78
Y =11049X +3890. 64

Y =15587. 1X +4230. 41

Y =14197. 3X +6683. 65

Y =15720.9X +12921. 7

Y =10706. 1X +5936. 92

Y =6842. 56X +2145. 32

Sara.

0. 9964
0. 9982
0. 9991
0. 9999
0. 9967
0.9983
0. 9988
0. 9998

Y =12697. 4X +7842. 94
Y =11655.4X +14270.9
Y =13638. 7X +5313. 29
Y =18243. 2X +4022. 26
Y =21107.4X +4993. 75
Y =16662. 3X +5994.59 0.9982
Y =12950. 8X +6933.91 0. 9969
Y =7244.5X +81.6689 0.9989

0. 9967
0.9970
0.9978
0.9993
0. 9969

Y =13681. 5X +7607.76
Y =14768. 5X +10589. 1
Y =16025. 2X +6692. 29
Y =22490. 2X +3588. 83
Y =20926. 8X +3463. 56
Y =18634.2X +7649.99
Y =16385. 7X +14148.9
Y =9036. 69X +1353. 63

0.9982
0.9971
0.9964
0.9997
0.9970
0.9974
0.9962
0.9994
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450 000 %D Cipro. 450 0004 SD Cipro.
—— SMZ Pe. —— SMZ Pe.
e SM2 Lome. wLDLLy SM2 Lome.
’,‘\,Q_ 350000+ SMP Dano. 2 350 0001 SMP Dano.
£ 300 000 SMM —— Enro. £ 300 0004 SMM —— Enro.
21250 0001 SQ 0. 27250 000+ SQ 0.
f 200 000 SDM — Sara. 5 200 0001 SDM — Sara.
= 150 000 1 - Nor = 150 0001 -~ N
100 000 A 1 100 000
50 000 | 50 0001
0o - - o —
0 2 4 6 8 10 0 2 4 6 8 10
Time (min) Time (min)
B B3 BESERLERERREEE(RE S0 pg/ke)
2 FRRESHELBIREILE

Fig 2 Chromatogram of sample solution of

blank pig manure

500 000+
450 0004 SD Cipro.
S
z 350000 SMP Dano.
= 300 0004 —— SMM —— Enro.
27250 000 SQ 0.
§ 200 000 SDM —— Sara.
= 150 0001
100 000+
50 000+
04
0 2 4 6 8 10
Time (min)
E4 z=aBESERRIRBIEE

Fig 4 Chromatogram of sample solution of

Fig 3 Chromatogram of matched standard solution of
pig manure matrix ( concentration 50 pg/kg)
i¥:1-SD.2 —Nor. 3 -0. 4 - Cipro. .5 —Pe. .6 —Dano. .

7 —Lome. .8 - SM2.9 - Enro. .10 - SMP .11 - Sara. .

4000 0001 T,
|
— 3000 0001 4 6 10
£72000 000 all |
g N R
'E ‘4 I ) I
= 1000 000 r% M;{ o
WL (
| (] ] 14
0 : ‘[‘t A!L\k \
2 4 6
Time (min)

ES5 BESERLARERREIEE(RE S0 pg/ke)
Fig 5 Chromatogram of matched standard solution

of chicken manure matrix ( concentration 50 pg/kg)

blank chicken manure

200 0004 —SD Cipro.
SMZ Pe.
SM2 Lome.
7 1500001 SMP Dano.
< SMM  —— Enro.
? 100 000+ SQ 0.
5 SDM Sara.
< Nor.
~ 50000+
0 S
0 2 4 6 8 10
Time (min)

E6 Z=p4#ESHMmEKRBIER

Fig 6 Chromatogram of sample

solution of blank cattle manure

i¥:1 -SD.2 —Nor. .3 - 0. .4 - Cipro. .5 —Pe. .6 —Dano. .

7 —Lome. .8 — SM2.9 - Enro. .10 - SMP 11 - Sara.
12 -SMM 13 - SMZ .14 - SQ.15 - SDM,,

5000 0004

4 000 000+

? 000 000+

2 000 0001

Intensity (( s)

1 000 000+

0

2 4 6
Time (min)

B7 HESERLEMRERREIEE(KRE S0 ng/kg)
Fig 7 Chromatogram of matched standard solution of
cattle manure matrix (concentration 50 pg/kg)
1-SD.2 -Nor. 3 -0. 4 - Cipro. .5 —Pe. .6 —Dano. .
7 —Lome. .8 - SM2.9 - Enro. .10 - SMP 11 - Sara. .
12 -SMM 13 - SMZ .14 - SQ.15 - SDM,,
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500 0001 500 0001
——]D) Cipro. —— i) Cipro.
400 000 SMZ Pe. 400 000 SMZ Pe.
SM2 Lome. SM2 Lome.
) SMP Dano. ) SMP Dano.
a3 1 a3 1
& 00000 SMM —— Enro. 20 00000 SMM —— Enro.
z SQ 0. k= SQ 0.
é 200 000+ SDM —— Sara. é 200 000+ SDM —— Sara.
= — Nor. = — Nor.
100 0004 100 0004 o
il MR M 1
N e W”W Mol ol RN
0 3 4 6 8 10 0 2 4 6 8 10
Time (min) Time (min)
E8 z=AFXHESHMBAREBIE B9 FHESERTEMESRREBILE(RES0 pg/ke)
Fig 8 Chromatogram of sample Fig 9 Chromatogram of matched standard solution
solution of blank sheep manure of sheep manure matrix ( concentration 50 pg/kg)

1-SD.2 -Nor. .3 - 0. 4 -Cipro. .5 —Pe. .6 —Dano. .
7 —Lome. .8 - SM2.9 - Enro. .10 - SMP 11 — Sara.
12 -SMM 13 -SMZ .14 - SQ .15 —-SDM

R4 BB HF FESPISHELGRIMEKERSEEE
Tab 4 Recovery and RSD of 15 veterinary drugs added to pig, chicken, cattle and sheep manure

VEE bOE 427 FIET5

B g
BEAR ey TRIE R VR ke dE FSE BN dE PR A it
We#/% RSD/% RSD/% WX*%/% RSD/% RSD/% Wi*/% RSD/% RSD/% W(*/% RSD/% RSD/%

50 75.8 6.1 7.1 87.2 6.2 2.2 64.5 3.3 3.6 90.7 6.5 7.6

SD 100 79.5 3.9 7.3 77.2 16.7 5.6 69.7 5.3 12.2 79.0 10.8 12.1

500 79.5 3.4 4.6 107.5 5.1 2.0 63.2 4.2 3.3 93.4 7.4 13.5

50 84.3 16.0 11.4 84.1 9.4 3.3 68.5 5.7 5.4 86.0 5.2 3.2

SMZ 100 80.4 12.2  14.4 82.3 12.7 2.1 62.1 2.3 1.2 94.6 6.4 9.6
500 76.0 11.3 8.0 79.8 6.6 1.1 76.4 3.6 3.5 98.1 3.8 4.2

50 78.5 6.0 3.1 83.7 2.5 0.4 62.9 3.1 3.8 80.7 2.1 4.6

SM2 100 81.9 4.0 11.1 70.9 9.5 2.0 61.5 3.6 2.3 89.7 8.5 5.6
500 80.5 3.1 4.3 86.3 3.2 1.0 68.2 1.8 6.1 91.0 3.4 2.7

i 50 78.6 6.6 4.6 83.1 1.7 0.5 63.6 2.8 3.7 83.4 2.7 4.4
H/i’; SMP 100 82.3 4.5 12.6 70.2 8.8 3.5 61.1 3.7 2.2 85.1 3.7 4.3
* 500 77.5 3.4 3.8 82.0 2.1 1.1 65.8 2.3 3.5 90.0 3.8 6.3
50 82.1 11.4 9.5 85.7 4.4 0.2 64.7 3.6 3.3 84.3 2.6 4.0

SMM 100 82.9 5.1 12.0 76.6 7.7 2.8 61.8 1.8 0.9 90.0 4.6 6.9
500 77.5 6.1 3.4 78.9 1.7 0.6 72.1 1.5 0.9 90.0 3.0 3.6

50 76.5 15.2  13.9 80.6 16.5 4.5 69.7 7.7 12.4 68.2 4.7 10.5

SQ 100 79.7 12.2 11.9 82.9 15.4 6.9 64.4 3.1 5.5 80.2 8.0 12.3

500 71.6 10.7 8.4 83.5 12.1 2.2 78.0 5.7 4.8 82.5 6.9 7.0

50 89.1 17.4  15.1 87.3 17.6 7.0 73.3 9.6 14.2 78.2 5.5 15.6

SDM 100 86.4 14.6  12.0 91.2 16.3 3.2 67.1 5.5 11.7 91.1 9.5 9.7

500 77.1 13.4 10.4 93.9 13.3 3.4 87.4 5.9 6.9 92.3 4.8 5.4
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T T e P

/(pg - kg™) SEF4 ] Eii I 14| SE44[R] E[iA T 4|} SE#4 [] Eii || S EA%) e Ll
W/ % RSD/% RSD/% W%/% RSD/% RSD/% W*/% RSD/% RSD/% W*/% RSD/% RSD/%

50 99.8 8.0 6.1 101.5 4.6 0.5 62.7 3.6 2.6 61.6 2.0 2.3

Nor. 100 93.5 5.7 2.2 82.3 8.7 2.6 60.8 1.5 0.5 61.1 2.9 1.2

500 89.0 6.5 10.9 114.2 3.2 1.4 62.5 2.9 1.3 64.3 4.6 3.1

50 93.7 7.2 1.0 99.5 3.9 1.4 68.2 6.6 6.5 62.8 4.1 1.3

Cipro. 100 95.0 5.3 4.7 86.0 9.8 2.8 63.7 2.2 3.8 60.8 1.5 1.4
500 87.1 4.7 12.5 112.6 3.1 1.2 63.8 4.2 0.8 63.3 3.6 4.0

50 107.9 6.9 8.9 96. 1 1.6 1.2 78.7 8.6 4.6 102.7 2.8 3.8

Pe. 100 102.4 6.2 4.5 96. 1 7.6 0.5 74.5 4.7 6.0 104.6 2.1 3.7
500 109.1 2.5 8.5 113.2 1.7 0.7 86.5 3.1 5.3 109.1 2.9 4.4

50 106.4 6.5 9.5 99.9 3.0 1.5 77.7 5.4 7.3 83.7 2.0 3.7

W Lome 100 105.0 5.1 4.4 90.7 4.8 1.9 71.5 3.4 5.7 92.9 2.3 1.7
IT% 500 99.8 2.7 6.1 106.6 1.8 0.2 86.9 2.0 3.3 101.0 2.2 9.2
EI?J 50 104. 1 8.8 7.9 103.7 4.1 1.9 71.5 8.3 6.0 94.9 3.0 6.8
% Dano. 100 106. 1 5.0 4.2 93.0 7.8 2.8 65.4 5.2 3.4 90.1 3.7 6.4
500 102.2 4.5 1.3 113.7 2.9 2.2 78.8 3.5 5.4 99.0 5.1 11.2

50 101.5 7.5 11.6 91.8 1.8 1.0 73.2 8.0 5.1 87.3 2.8 5.2

Enro. 100 104.5 5.2 2.6 95.7 9.0 2.6 71.2 5.7 6.8 89.1 2.9 3.1
500 104.4 4.0 4.5 96. 1 1.6 0.4 83.7 2.7 4.6 98.5 2.0 15.4

50 106.9 6.8 4.5 97.4 2.1 0.6 79.1 7.2 6.6 100.2 2.1 5.6

0. 100 105.1 5.3 3.5 94.9 7.0 2.9 77.0 5.3 7.0 104.1 1.2 2.8

500 106.2 2.4 5.6 102.2 1.4 1.3 92.8 2.3 6.1 115.5 2.7 4.1

50 90.0 8.0 15.3 79.7 4.4 0.9 63.4 4.0 4.9 60.5 2.0 0.6

Sara. 100 78.5 5.9 12.2 83.0 7.3 2.6 62.4 1.8 2.7 61.5 3.0 1.7
500 76.4 5.3 9.6 81.9 2.7 1.2 61.2 1.7 0.6 67.4 5.0 17.6

SR, 7E 50,100 500 pg/kg =AUk EE
TR SR 15 i B2 7 34 (] i 2R Ny
60.5% ~ 115.5% , 4t RSD (n =6) J 1.2% ~
17.6% k18] RSD(n =3)H0.2% ~17.6% , Z55F
T ZITEMER B NS5 B
2.5 FEE N E  REAL BN FEGE R W 8 A
BEEIGRE S, OSBRI
AR A2 A PATRE S RO EE (R S) .

HI 5 S5, sV B 3 75% , AT
Vo B 2R 62. 5%  fitf il ] FH 420 W g A R 1D A
R Ry 25% itk e — Y R R E 38 SR TD 2 AU

VR AR 12.5% AR ARG, A
A FRICIE RBP4 7 & 2695 B 24 5% B SR
e PR 2 AORE AL B , M Ll RO ZE i 22 Bk
(FEVRVE) S Vg

3 Wit E%ie

3.1 RBUCRE LS HATORE YA S i R
KA LI, &8 2068 F JE L 0] kA7 S e, 1
W CNE S5 A HLICR AR P, (A —E T PR
P AR5 e 8 SR FH K AR B BB, 23391 >R FH e
PRER % W P TR S B L B EDTA 375 8 i 1R 6 2%
R AR U 7 2, A BT B DR L (H



- 52 [ B4 2 2 7 2022 4 12 F 45 56 55 12 1)

Chinese Journal of Veterinary Drug

RS BRESHREP IS MELHEBRNER(n=2)

Tab 5 Detection results of 15 veterinary drug residues in livestock and poultry manure samples (n =2)

HEGHTR

b/ (pg - kg™")

51 $3EE 2 X35 1 X375 2 4275 1 42752 FF5 1 52

SD ND ND ND ND ND ND ND ND
SMZ ND ND ND ND ND ND ND ND
SM2 ND ND 113.5 ND ND ND ND ND
SMP ND ND ND ND ND ND ND ND
SMM 138.8 260.8 ND ND ND ND ND ND
SQ ND ND ND ND ND ND ND ND
SDM ND ND ND ND ND ND ND ND
Nor ND ND ND ND 42.1 ND 490.0 ND
Cipro. 3350.6 118.7 ND 894.3 524.4 ND 140.0 ND
Pe. ND ND ND ND ND ND ND ND
Lome. ND ND ND ND ND ND ND ND
Dano. ND ND ND ND ND 25.4 ND ND
Enro. 7531.6 626. 1 ND 2713.8 1537.7 ND 49.8 31.4
0. ND ND ND ND 901.7 ND ND ND
Sara. ND ND ND ND ND ND ND ND

ND ARUFAA H BG4 AR T A6 R

JEIMFRRIB S 60% LA L, 25185 42 B gl
Iy A5 5, B K EDTA FE R EL 22 vhil X 73 i e
IR BEAT R, 455K S5 EDTA VM B R
G PRI , B A YRR IR F 60% LAE, JEH]
WAL ER S 1B ] EDTA P 0 U, fi fie 2 [l e
Rk 60% , F T A 45 SR 0k ik ) 60% LI L,
PR, R SR AT AL 2 A 48 3B, AR R sk g 6 A
S VRS I 259 1 BRAL R, R P AP DL
FIGEATHRI, IF XU A =5 I R AT 5 550 2K
AR —Ar g, DL DR AR g PR SR AR, 5 7 Fe 2RI
AbBETT I o IR A B TP R B s I TA] K el
AT B I, T RE R 3 I )5 K S B w25 W) kR
W fifp , SR B IBURICR, , TR % A, BRI AR T 25
—3 7 BSGE R HRIOR K 2% B Ak
i +0. 1 mol/L S AL BATE I (50: 50, V/ V) E g did
WO, 7€ 5 min FEATHEIL, DGR BB I 25K
3.2 B T EE B AR O R
R, DR U4 S S X [ AR AR OAE 26 B (CI8 A
HLB3ce \HLB6ce) I EBUB L S e it 47

T——5, FE PR b A By 2 B — B0
TR, HAs s —AR B DA RN 28 A S PR A
T , 6 [T 5 e A A8 o Ry e 2 o T vk . e
X P VR 1 0 B A A, o R 4 B0 AN [R] o 2 e Jit
VX T e 3 R s A T 28 () U B R AN [ , 25 SR TR
P A PRI A At (AR IR B SR
FH TP 00 108 AR sl 28 B e Y5 M VR, 329 A 8 ff it e S
ST TR S 1 [ IR B RURR” S5 3, 2 2R
AR5, % I8 B HARPUE 259 BA BRI 7k, e
SR IR M P W 5 ¥ 5 R I 1 O =X, PR E A
BUPH 259 19 o] e 25 247 g () B it A 25K, e 4
SR U2 PR ORI HLB3ce [& AR A8 U
5% W EE/K S WA U8 , R MRV (1% VPR )
Bl S 0 o ( HR s/ 20 TR 2 T/ &K , 5075072, V/V/
V) 432 VR, e s, B Ja v T 20 2 0. 1% W iR 7K
(20780, V/V) HATE

3.3 JFiEph A AT S ARSI T ik R e A
eI T S v T S 24 1 340 3k B0 0 R 0 i, Ly
PRaE e R R A X G Y ST 2 5k B
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R R 3L, 2 — AP AL A Ak BE D 98, 4 w5 J7
VA BRI B , AR B S S S s Ak M L PR R
GO R TR INLEY 3 4R ol IR

A5 T —Fh SPE - UPLC — MS/MS [A] i}

W T G A GRS T R 8 R R M T
P2 8 2 5 B AR DN 7 35 ol i 7B 5%, % 07 U5 R
JE RSB R4, Ik vl Ay . 07k i s e

AT

L PG 2 A ] b DA ) RIS 1) 37 9 3 2 75 T Y

YU 25k AR PR S o — 2Pt e B 2
TEFRIEE P AT RS, 0 PRIE ) 52 e 12 ARSI 75 122 1
AR
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