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BEARBERIE-RERAIEERNIBES 16 MEABRER

= 7w AER TR § % RKREFT
sl TRAEFERAE S TR R, TR, L5 100029)
(AR e AT 1, L5 RRREBE , JE3 100097)

OE AT DA R OB €35 R I BT (UPLC-MS/MS ) [R] Bisf A6 0 75 25 26 (e b DU BR 3R 2K B e
2 FUETETRZSFR IR MERZE 16 FhiE R Pk, X H AR A2 P SRR 5 2 B 00, b o 335 4 148 |
PRI AN B RESRIAT T, B L)L 50% L5 (V/V) I BREL 22 mh i IR (pH=4) 321 3 ¥, &
SRR B BEAE VBEIS , SAX-HLB SR/ Mk E A A 10 mL HH DR RTRL 59K (80: 20, V/ V) BRI, 35°C
AWGET)5 3 0. 19% WRR-HEE(1: 1, V/V) 4, 1E UPLC-MS/MS 2 [ W A6 A8 =0T 147 5 1 M 1 )
Bro GEHFRI 00 p DU IR 222 R e 28 | S0 345 T 268 K S D TG 2 Bt 26 2 A0 S B b Tl Rk 56. 4% ~
94. 6% , XA 2E (RSD) 7E 2. 6% ~19.8% 2 [a], J5 kA tH B (LOD, S/N=3) FlE &b (LOQ, S/N=10)
5339 0.01 ~2.50 pe/ kg F10.05 ~7.90 ne/kg, ASTFIETE R thir REUES ERML ESHTEERE
{5 r Z2 e AR 2R 0 [ A AT

KEIF  UFRESE; BEISS,; WEIEERNZS, REFABRSS,; BAHZEE; BERORAAHOIS- PR, &8 2E
1 5| 5

U RIS AR K B AR T S i 55 05 T 2 A AR, I iz T R B SR
W HEGETE, 2013 AEFRETA: F AR 16,2 JTm Hoh 529 RS AR
PR RZARBER TN, 296 60% ~90% M1 AR R LA B s A ™ 9 i E 2Bl 36 PR R il 3 4 458
i, N T ISR IR h A R R AR T IREE Th UM S R A AR AR TS
Bk K Ve fEE D BT, B @2 thhu AR 28 10 b 3 3 A G AU R RN R ST AL B R A A7
KSR, A R T LA R B & & 2R rh B RO S T A SO M B S SR P
A B R U RAEIE T AR ISR N A S AT A I U DD BT, S R A AT R
IIRTEARRAIT S P A 2R B 5k P 14 LAl

HT, & &2 b i A 2 259 5% B8 B9 R DU B2 AR A7 il 6 e 2 A I 2 R ( Enzyme-linked immunosorbent
assay, ELISA)'®" S M {015-FiiEEE 4 AR ( Gas chromatography-mass spectrometry, GC-MS) "' E404
B UK /3145 A ( Capillary electrophoresis detection technique, CE) ™" ¥ AH {438 3% A ( Liquid chromatogra-
phy, LC) """ I SO (3% -3 (HPLC-MS) > 45 IR G 28 6 0 AR B VR 7 o, (Lo 370 ) i 2%
P ARERI 04 Z R ot UM @R -Bs R SR REUE i, HRA T IZ B3E %, 5 e A v
JRAY R R A A SR AT A A B 4R B R M 25 BANE A A I B 23 B iy |, A
PR B N R L SRR AT, TR 22 5 VRORH € T A I AR 5 S L, AT SR 9 5 U Sl A Y 4
A pH A, BEGS AR 24 i A xE 73 B3 09 5 DU 4 A5 LA = , 5 J5 135 ARG 0 s A 0K M L 922 sy 52 32 FTOKS
JE BRI )2 BRI A AT AR O

ASBIFSE SR P AT o 8 S0 R oy 3 426 e 1 [T R 25 - v AR (0 1% - I i BB P 7 1, S 1 39 36 v
PUPRZRZE BN M R AR IR N RS 45 16 R A R PG AN 7 12, @A )5, AT LA 50%
CIERIBEIRER G2 P HR I 3 Uk, B D8 H AR i S B0 5[] I SR P ROAR €00 3% - B 3 T P i AG: DU, FRAIE 1
FEG R A REUE R A RO R SR SO A e 28 10 Ak 75 20, A5 2R H AR InTWsc 3 8 v, J7 A6
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PRI R BR AR . 25 SR Ay e M el e R EL, FT7E 25 min 58 IS DUER 2 i 98
WA ) RO ER RS 16 R Az A RS S TR I

2 XIgERS

2.1 UE5iEH

UltiMate 3000 #A =1 %% AH {635 . Thermo LTQ XL BB 1E (25 E Thermo A #)) ; Thermo Hypersil
GOLD C, ffi 4 (100 mmx2. 1 mm,3 pm, F[FE Thermo A F]) ; SAX P B T34 (3 mL/200 mg, 35 [F
Thermo A ]) ; HLB /M (6 mL/500 mg, 3¢ [E Waters 23 7)) ; + —fLE A B & (3E[H Supelco A H) ;
Avanti"™J-20XP .01 ( 92 [E Beckman Coulter /A ] ) 5 N-EVAPTM111 & M4 ( 32 [ Organomation /3 F] ) ;
RE-52AA JERE 28 28 ( HIFISAAALES) ) 5 QL-901 FEMRIRA 8 CHEI T HAK DL LA A PR A ) |

HirihiR + 73 K (0TC) [ WUMFE (TC) EhMR &% HE (CTC) (3t 115 % (DOX) it Jiz X F 42w e
(SM) il — F mg g ( SM2) il iz SRR ( SCP) il e FP e ( SMIX) (il i — F 420 ms e (SDML) i i nds
WE(SQ) JEMIVE (NOR) RNV (CIP) Bk TP £ (ENR) £ X (ERY) B 414 % (ROX) , 1
WA [ B A 24 S K E WF AR BE 5 2R AR R R (TS) MBS EREMIE T Sigma-Aldrich 28 7]

HEE O (B354, Fisher A F]) 5 SCE K 4K (FEBH%=18.2 MQ + cm); Na, EDTA
Na,HPO, \HCl ,NaOH .H,PO, %52 J 43 Hr i,
2.2 WAEBRRSENERES

1 L0.1 mol/L AR IA WA 625 mL 0.2 mol/L Na,HPO, ¥R &, i Mcllvaine Z5 A
PAERFFH 0. 1 mol/L HCI 5% NaOH 4% pH 4.00=0.05, ¥ Mcllvaine 2§ MR CHEERIE 1: 1(V/V)
RA, HAHRIBOR

WERIFRE R 13 R R BARMARER 45 10 mg, DL BRI IT € A 2 100 mL A5 0 21, i
A% 100 mg/ L RAFRUERE &, D 2 IRV B ARV B 0. 1% HRR-FEE(1: 1, V/V) %5 RV
FEEAZE 100 mL, 7E20°CHR-AE, [T, JH 0. 1% HRR-H B (1: 1, V/V) BB = i f e B
2.3 HEMREMERILE

ARG XS ZERAE H ALY (AR R RS X R AL SR 0 37, HENEAE 5 oR 4R B AL T
TR FHERE ), 28 PO i (AN S PR ) SR AT R R A4,

PR ERRES ARG, i 2 mm FLARGH, FREC 1 g AR S T 50 mL 2048 o, i AR U
10 mL, A€ 1 min, #7 H2E 15 min, 8000 r/min .0 10 min(10°C) , LiFREEH 228100 MT . [ HEH
3 WA, B EIEW . 16 35CAKIE P ek 78k B NG54 K, B AK B E 200 mL, il A 0.4 g
Na’EDTA , Vi f# LLZS A BHES T, HLB /MEFT SAX /MEMRIR I 5 mL HEEFN 5 mL /K& 46, I A A
TG FCARKE SAX R HLB /ME BRI, FFJG 25 58 5 HIM 29 0 3 ~ 5 mL/min, FF48 O 1A, 458 %
J&, JH 10 mL B AK phgk R A i8R 10 min, #F T SAX /ME ¥ HLB AT N, 08497 F T4 10 min,
e, INAVERE L (FHEE-N R ,80: 20, V/V) 10 mL, AR VR , #E 35°C /K T N, L1, A1 mL
0.1% WRR-HEE(1:1,V/V)EW, AHE 1 min, 0.22 pwmfid i85 Rl
2.4 MMUKMNEBIEEY
2.4.1 BI%EMH  Thermo Hypersil GOLD C 5354 (100 mmx2. 1 mmx3 pm) , #Ei 35°C ; AR,
15 pL; Jitik : 0.35 mL/min, PUICEEEEZE , JishtH A 5 0. 1% (V/V) HIRFT 5 mmol/L LTR%% , i shAH B
W A C RABAlK , TR D N 0. 1% WY LGV, SRR A D, BARA L PR
WTF.0min,5% D; 0 ~4 min,5% ~16% D; 4 ~8 min,16% ~40% D; 8 ~15 min,40% ~65% D; 15 ~
20 min,65% ~95% D; 20 ~25 min,5% D,
2.4.2 JRIGEEH TS ARSH Thermo LTQ XL A &% A FURAL A . 2 F U, HBIEEE (ESI+);
JNPGRE . 350°C ; ¥R ; 35 aribitrary unit(arb, H & AL 5B 10 arb, BEZ5HE3.5 kV,
B REE . 350°C, Tube Lens L. 65 V; &l /70, SRM, AW BRI SEO0 3R 1,
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Table 1 Selected reaction monitoring (SRM) parameters of compounds
o 573t T FHTF R (R
Compounds I\’iolecull(ar Precursor ion Quantitative ion Collision energy Rctentl{m time
ormula (m/z) (m/z) (eV) ('min)
+HER Oxytetracycline, OTC CpHyy N, Oy 460.4 443.0 18 4.73
PU¥RZE Tetracycline, TC Cy, Hyy N, Og 444.4 427.1 15 5.23
47 % Chlortetracycline, CTC Cy, Hy; CIN, Og 479.0 461.9 44 6.83
i;ﬁ;jfnfﬁg'ﬁ;f Cay iy N, O 445.0 428.1 41 7.13
T g %of B 48 BEIE- Sulfameter, SM C; H;;N,058 280.3 155.8 35 4.93
fisk g — H w5 1E Sulfadimidine, SM2 C, Hi4N,0,S 279.1 185.9 42 4.80
ngl%fyridazine, SCP CyoHy CIN, 0,5 285.1 156.0 33 5.95
T HY e Sulfamethoxazole, SMX CioH, N5 0,8 254.0 187.9 40 6.50
g%%gmiﬁﬁ? SDM C,H,,N, 0,3 311.0 244.9 31 7.71
fitf e EERR. Sulfaquinoxaline, SQ C4H;,N, 0,8 300.3 156.0 27 7.78
I A Norfloxacin, NOR CsH g FN; 05 319.3 302.0 45 4.92
AN A Ciprofloxacin, CIP C;HigFN; 04 332.2 314.1 42 5.13
BAET B Enrofloxacin, ENR CigHyp FN3 Oy 360.2 316.2 43 5.66
218 & FErythromycin, ERY C3;Hg; NO 4 734.3 576.2 13 8.39
ZEIRHE R Tylosin, TS CysH77 NO 4 916.5 772.0 12 8.75
B4 8 FE Roxithromycin, ROX C, HyigN, Oy 837.2 679.3 14 9.50

3 ERSSR
3.1 RMpEMZEMIERE

LR IR FTRIN 16 Rt AR E 1Y pK,"', &% 35 H EPA HEE )5 vk KOCHK[20,21], 409 LA
Na, HPO, Fr& MR EHF1 NaH, PO, 575 Mt — 2 LU BC ] Mcllvaine 28 MR, 5 NG 1: 1(V/V) Hfl
RATE R, $2H0400 pe/kg MIIARES FIRGZERE, & G MY $2 O A B 4l K 6 B8 2 200 mL J5 i
e, W R, DFFBERRENE N bl AR I, PUBRZ ISR IR P BESS A2 IR >60% |, (R il
FEFN M IR 1 [P % <50% LA NaH, PO, /E A S8 s BRI, DUSRZR IS B e 2 AR IR A g 28 [
W >50% , ZEAE 60% ~95% Z[A], H 25 UM 1 i S 4 USCR AR IR, Na, HPO, AF Sk 92 s i ml
DASEER DU H0 A =W o) R, 16 oA 28 v ISR TE 48% ~93% ], ATEML pH T, H
PR 2B LA S RIS 750 5, NS SAX HER 8, IR e T Hbrbod: Z i g2 -0

100
80|

S 6ot

=

o

2

g 40+
20F

~OTC TC CTC DOX SM SM2 SCP SMX SDM SQ NOR CIPENR ERY TS ROX

CNa,HPO, =8 _Sodium citrate

Z2ANal,PO,

Compounds

BT ORI e e XS vh B A 2R A 4R BUCR

Fig.1 Efficiency of different buffers on extraction of antibiotics in chicken manure
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3.2 BEDERMEN

FERE D)5 31k 50 .60 F1300 W FXTHUAERIFATHEE (B 2), G55 FRM, B B2 (LrE I AT
DA S AR A R Rzl i AR, 3R AR BGHE R, (B A IIR R, SRR, bt
FFRBGEIR T A IR R 60 57300 W A, B RESEAY IR >50% , 1 W T R 2 A9 [ CRAR T
10% , #BFRYIEF 50 W BT, PORZEHA R M FISCRAE 60% ~97% Z 1], $EBUSCR LS.

100~ =350 W mmm 60 W ==2300 W

80

60 [

Recovery (%)
]

401

| Il

OTC TC CTCDOX SM2 SM SCP SMXSDM SQ NOR CIP ENRERY TS ROX

Compounds

Pl 2 ORI R 7 Tl R R S A 2 AR IO

Fig.2 Influence of ultrasonic power on extraction of antibiotics in chicken manure
3.3 Na,EDTA AExt BRI F N

T [ A AE BT R 48 K B 2 200 mlL, 4350 A 0.2 F10.4 ¢ Na, EDTA Z & BHE T

(E3), 455K, Na, EDTA [ & XS PUPR Z 2 il e AR 20 P4 R 28 1) [mDISCR sE i AN R, (F X R
WS TR 1 R SCRSE M AE K, Na, EDTA FHHE R 0.2 g I, JRETAERZE M3 25 4 20% 5 Na, EDTA FitF
H0.4 g B, FMETEBRAE PIFRTE 58% ~62% Z ], X Al e T Na,EDTA L0245 28 b 1Y & 8 25
+, WU E R SE SRR ZEE, BN T EAR AR B X SR R B A R AR, NI T
SR AE R A IR |

100 =02y =m04g
80

S 6ot

-

)

3

g  40r

'
201

O Ll
OTC TC CTCDOX SM2 SM SCPSMXSDM SQ NOR CIP ENRERY TS ROX

Compounds
K3 RIE Na, EDTA XX F bl R R BO R
Fig.3 Influence of different amount of Na, EDTA on extraction of antibiotics in chicken manure
3.4 FERIEYER
SR LA L [ AR 28 R PR DL AR A5 2R, RIS 1 XS 2SN 5 A v 08, IS K- 235 100 A
250 pg/kg, FEERMIKFEC3 AFATRE, T4 E AR IR RN | (DR B AR X AR 1 22 (RSD ) , 45
HLZ 2 HPE Matuszewski 25 2 {07 1k , AT EE RN ( Matrix effect) SRR i 38 5 42 BSOS Inbs 5 LA 4l
ARSI S IR 21, AR S SO o e 6 AN RDRIR (F 3% 536 A28 578\ HHEMTS K ) el 2
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TR, THAAR S 2R B BIAH XTI L, 16 Fhi Az 2 89 ICR N 54.5% ~97.9% , J5 ik xH 22 4
2.6% ~19.8% , 53CHK[29 ] PUEHA: Z bR I 42. 3% ~79. 6% , SCHR[ 30 ] H ik i 2 i %
47% ~101% ML, ATk ISR B4R 5, 3 A T8 3 h Hi Ak R AT SR EL

F2 WP 16 R MR K IR (n=3)

Table 2 Matrix effect and recovery (n=3) of 16 antibiotics in chicken manure

Jintri Spiked

R 2 5
e FE TN A 100 (pg/kg) 250 (pg'kg)

N Matrix effect Relative % %
Compounds (%) matrix effect R@HIK RSD R@HIK RSD
(%) ecovery (%) ecovery (%)

(%, n=3) (%, n=3)

+#&HE oTC 93.3 8.4 56.7 3.5 61.4 9.1
JU¥RZE TC 92.2 0.1 62.8 13.6 63.6 13.1
EFE CTC 94.4 11.5 57.6 5.7 63.2 7.1
LTI E-IR S FE DOX 86.4 8.8 91.3 8.9 97.9 9.0
T e %ot R S s SM 83.2 10.7 89.4 1.6 92.1 4.6
fiff e — R s SM2 81.9 11.2 81.3 18.4 97.9 19.8
Tt e Ak SCP 94.3 6.9 83.1 14.0 85.6 11.1
it g FP Sk SMX 9.8 0.4 61.7 5.8 62.8 7.5
fitf e — F 4 W g SDM 82.3 14.9 79.9 2.6 91.8 8.1
fith iz s WEBER. SQ 94.6 6.1 86.6 10.5 93.5 .5
WD NOR 85.7 13.5 59.4 6.2 54.7 18.1
HNVAE CIP 106.3 6.2 58.3 9.1 54.5 12.3
Bt B ENR 90.0 2.5 60.8 7.7 65.8 9
75 %E ERY 91.1 11.7 85.6 18.4 95.6 8
FIRWE TS 82.7 10.8 55.4 8.5 85.6 .9
B LI R ROX 80.5 13.6 46.4 9.3 71.8 14.0

3.5 AEFREEH

BLfl AR 10 ~500 g/ kg TRAPREG L 1A kit 175256, SR 3 505 Me L i3 AG e BR
(LOD), 10 55 tbit B mR(L0Q) , 45 R W3k 3, 16 FHtlFAKHIR K 0.01 ~2.50 pe/ke, &
PR} 0.05 ~7.90 wg/kg, LPEMFERECH 0.9914 ~0.9996, i L E R Bk, 5 3CHk[ 29,3111
KPR A 0.1 ~2.8 wg/kg, EHIRHK 0.3 ~6.6 png/kg ML, A5k BA B ARG 52 8%
3 JrEER R BRIy R R R

Table 3 Detection limits, quantification limits, regression equations and correlation coefficients of the method

> =y e Z

Li&ﬁjﬁ’ ds KJLIOLH[EE AI%QIZE Regéi%njiﬁa tion Correlztﬁi(?i %oﬁficient

(ng/kg) (ng/kg) (r)

+H % orc 2.50 7.90 y=13487.9+2158. 22« 0.9953
PUIRE TC 0.01 0.05 y=174040+3103. 58 0.9914
&R E CTC 0.07 0.22 y=-1550.26+1447. 6x 0.9945
LV R - I EHHE DOX 0.05 0.50 y=—12731.4+2047.21x 0.9956
it e Xof HH 4R mE e SM 0.40 2.00 y=579.494491.2775x 0.9981
fif e — W R RE SM2 0.17 0.56 y=25958.9+5858.27x 0.9993
T iz A Mk SCP 1.60 5.30 y=-1235.66+902.016x 0.9994
T iz FF g SMX 0.24 0.80 y=-157.33+392. 889« 0.9929
fitl e — H 4 M5 e SDM 0.07 0.24 y=—-1751.7+2362.22x 0.9979
T R Vs TE SQ 2.30 7.60 y=—-1635.68+1404.28x 0.9996
HRIPE NOR 0.07 0.22 y=14890.2+857. 892« 0.9979
WRW A CIP 0.21 0.69 y=21210.4+812. 769« 0.9962
B & ENR 0.15 0.51 y=60867.6+11358. 8x 0.9946
IR ERY 0.05 0.17 y=11436.2+680. 842« 0.9997
ZIRWR TS 0.06 2.00 y=39600. 1+3065. 29x 0.9974
B LR ROX 0.05 0.16 y=152036+6315. 2x 0.9990
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3.6 EESEEERSN
REAIA JEATHRRIX 8 AN FRXGI AN 2 AHEAL) ™, Hh 10 AR R AR A ZE R A A XS AL A

TIRUERIFRI 1 g, # 2.3 5 Fi b By i A7 4 Lo0r 6
ff, AU 2. 4 45 M4 AFIEAT UPLC-MS/MS i 0T 2 8 O S I

S TR ZRE S HPLC-MS 2485 T [ an &l 4 f 807 12 spM 13,50, 14, BRY, 1575, 16, ROX

7R, PR I 4. 4 FHUERAEPRBEMESD T o)

WHARRBER T, B2 TR 1S R, W 2 |

WFEI WIS RIS AR N B S 2 P

F O e BE B4y 0 K. B XS 2% 0. 012 ~ B 7 PR

12.1 mg/kg, 0.0091 ~15.5 mg/kg, 0. 0077 ~ ool Al oo
5.52 mg/kg, 0.0036 ~ 0. 0436 mg/kg; P Y X 3 ¢ (min)

0.0792 ~11.6 mg/kg, 0.0064 ~3.12 mg/kg;
0.064 ~6.29 mg/kg, 0.0034 ~23.3 mg/kg, & hAE
MR RS Al S | RS A5 T 248 AR DR S A i 452 U 288
Pz F 1k B 43 03] 24 0. 0078 ~0. 536 mg/kg .,
0.0057 ~0. 0324 mg/kg.0.0137 ~0.0404 mg/kg.0.024 ~0.0722 mg/kg, H:if TC CIP FI TS 7E4f-4E KL
R SE AR, DT SRR BT A ROH T AE R RS RS i1, b B R h hUAE R AN
PRI i 8

F4 FGIGEE XGRS IR BT ATRE & Pl R IS DL (mg/kg)

Table 4  Antibiotic residue level (mg/kg) in hen manure, chicken broiler manure and compost products

B4 JnbRAsHEAE S B9 HPLC-MS &8 Tl
Fig4 Total ion chromatograms (TIC) of spiked chicken

manure

H4y FE 45 Sample No.
compound 1 2 3 4 5 6 7 8 9 10
oTC 0.012 0.084 ND ND ND 0.618 ND 0.079 0.069 ND
TC ND ND ND ND 0.464 ND 0.611 0.126 ND ND
CTC 0.383 0.493 0.165 0.274 12.1 0.161 11.6 5.17 0.0078 0.318
DOX 0.104 0.783 0.082 0.285 1.064 2.27 5.07 0.301 0.536 0.256
SM 15.4 ND ND ND ND ND ND ND 0.0057 0.027
SM2 0.320 ND ND ND ND 0.195 ND ND ND 0.022
SCP ND ND ND ND ND ND ND ND ND ND
SMX 0.534 0.020 ND ND ND 0.565 3.12 ND 0.032 ND
SDM 0.013 ND ND ND 0.045 0. 0064 0.0092 0.041 0.0064 0.011
SQ 0.038 ND ND ND 0.0091 0.020 0.015 ND ND ND
NOR 0.274 5.52 0. 160 ND ND ND ND ND 0.040 0.378
CIp 0.357 0.668 1.012 0.159 0.486 ND 0.167 0.508 ND ND
ENR 0.205 0.056 0.0077 ND 0.228 ND 0.0637 6.295 0.0137 0.447
ERY ND 0.0225 0.0126 0.030 0.0436 ND ND 0. 166 ND 0.072
TS ND ND ND ND ND 23.3 ND 0.0617 ND ND
ROX 0.0069 0.0046 0.0042  0.00356  0.0041 0.0043 0.0034 0.0063 ND 0.0241

Rl 1 ~5 SORERGIE, 6 ~8 TSHRNGIE, 9 ~ 10 S IHEL) AL,

Sample 1-5; hen manure; Sample 6—8; manure of chicken broiler; Sample 9 and 10: compost products. ND: not detected.
M
4 it

K 50% ZIE I RREL 22 vhiR AR, UPLC-MS/MS #5: | #MRiE &, 76 10 ~500 pe/kg B
KT, 16 Rk ZAEZE DA RN 54.5% ~97.9% 3 FEMSZERE S T P AE 246 AU BTG
FIo 0.0337 ~23.3 mg/kg, LA ARG SPUER SR E R 0 0. 536 mg/kg, VLHAUTF4AUK B2
S PRl LUH & & 3 b bR RS A RGER . RS ir R RS, WREBUERA AR
[ ARV 8, A AR B s 4 B, W TC .CTC SM  CIP Fl TS 7 i Tt 48 & it i vh ok [ ik 28 A6 1y
FRUF , AREREE R, KRG, BuEEs, fTHTEE I hhiAER SNk,
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Ultra Performance Liquid Chromatography-Tandem Mass
Spectrometry Analysis of 16 Kinds of Residual
Antibiotics in Chicken Manure

WU Dan'?, HAN Mei-Lin>, ZOU De-Xun', WANG Xu-Ming’, GAO Min*, QIU Tian-Lei *
"(\ Department of Environmental Science and Engineering, Beijing University of Chemical Technology, Beijing 10029, China)
*( Beijing Agro-Biotechnology Research Center, Beijing Academy of Agriculture and Forestry Sciences, Beijing 100097 , China)

Abstract A sensitive and effective method for determination of 16 kinds of antibiotics, including
tetracycline, sulfonamide, fluoroquinolone and macrolide, in livestock and poultry manure using solid phase
extraction-ultra-high performance liquid chromatography-tandem mass spectrometry ( UPLC-MS/MS) was
established. Aiming at the chemical properties and sample impurities of the target, the parameters such as
mass spectrum conditions, types of extraction and ultrasonic power were optimized. Finally, the samples were
extracted with 50% acetonitrile in phosphate buffer solution (pH = 4) for three times, followed by ultrasonic
steaming, centrifugal and rotary, dilution, and purified by SAX-HLB. After sample loading, the solid phase
was washed with 10 mL of methanol-acetone (80:20, V/V), evaporated to near dryness at 35°C , and then
re-dissolved and vortex mixed in 1 mL of 0. 1% formic acid : methanol (1:1, V/V). The extracts were
analyzed with UPLC-MS/MS and calculated by external standard method based on the monitored product ion.
The results indicated that the average spiked recoveries of tetracycline, sulfonamide, fluoroquinolone and
macrolide in manure were 56.4% —94. 6% with relative standard deviations ( RSDs) of 2.6% —19. 8% , the
LODs (S/N=3) were 0.01-2.50 pg/kg, and the LOQs (S/N=10) were 0.05-7.90 wg/ke. The method
was simple with high stability, high sensitivity and good reproducibility, and suitable for the simultaneously
determination of many antibiotics in animal and poultry manure.

Keywords Tetracycline; Sulfonamide; Fluoroquinolone; Macrolide; Solid-phase extraction; Ulira

performance liquid chromatography-tandem mass spectrometry; Animal and poultry manure
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