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Abstract In order to achieve effective reduction and control of antibiotics in pig manure, there is an
urgent need to develop rapid and simultaneous detection and analysis methods for veterinary

antibiotics, and to clarify the characteristics of the occurrence of multiple antibiotics in pig manure.
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In this study, a simultaneous analytical method was developed and optimized for the determination of
21 common antibiotics in swine manure. The method used methanol and Na,EDTA-Mcllvaine buffer
solution (1 : 1, V/V) for extraction, and the extracts were cleaned up by solid phase extraction and
detected by high performance liquid chromatography tandem mass spectrometry. The recoveries of
the internal standard quantification of five tetracyclines, two p-lactams, six macrolides, four
sulfonamides and four quinolones antibiotics in pig manure samples ranged from 29.53% to
116.36%, the limits of detection (LODs) were 0.90—26 pg-kg™' DS, and the limits of quantification
(LOQs) were 2.91—85.20 pg-kg™ DS, with the correlation coefficients R* were greater than 0.997.
Using this method to analyze the single-factor analysis of variance for the recovery rates of samples
from different houses of a single pig farm, it was found that except for the significant effect of
tetracycline-D6 (TC-D6), the recovery rates of other internal standards were not significant in
different samples. Pig manure samples from two pig farms in different regions were collected for
verification and analysis. It was found that the content of a single antibiotic in the pig manure
samples ranged from ND—99.37 mg-kg ™' DS. The results show that this method can be used for
simultaneous detection of multiple antibiotics in pig manure.

Keywords Pig manure, internal standard method, veterinary antibiotics, high performance

liquid chromatography-mass spectrometry, solid phase extraction.

WERAEAE SRS 21 T, Hd 10 i HF & &SR0 2 & & FR 5 K& AR &
BT IR YT M AR AE K. B THiUAE RES Y IR 2%, 294 30%—90% BiA: R DU R 2y
S AR 0 3GE o HEEHE B AR, S BOREE TP 25 K, PR e F A SR E 2K
fat B WF5E e B, ARG FS M P T A s 2 AP AR 2, WU PR ZR S | SR TN 2 | RS . RIF MRS
AR B ZE IR A RS 7, A B — PP S e A R AN v R A s, (LT X R B 3 T P AR 205 R B I
5, FF R Z R A: R R LA a1,

W ARIL T 2R, AR R e EE- KO L R B(K,,, (5) 22 F 580K, IR TR 2 h Z R d: £ R4 5
Fre I A X . O A BEE T B TR E R @ R — SO i R, ERE PN RRPUERE Y,
Pan 25612 g 37 T [RIAE AN Oy ik, A T 53805 ThaR B 00 9 Rt AR 21, MRS Hi A R L IUIRFE IS A )
B R P RS REILEN 5.5—36271.1 ug-kg s An 259 T [ AH 2% B- 2 3850 AH €635 - B B8 S5 3% (761 +H 2% B
P, AR E R E T A FhUR Z M 4 PSR P R, AR H R R SR RE
143.97 mg-kg . 2 E AFL T, ToIREIMRIE . ARSI EA — 2 19 )5 BRAE ) R TR R 26 RE i 1
P b S 75 23 52 L 02 M) v ANV il 190,

bE YA ST ] P A 8 i Wa o 1 B 2 ol Iy R T ok - e S R 5 AR N Y SO R 8
W, AR USEZETh YU AE R OAXT SR, LN BR-AMRIE ST A (DU IR RIS B-NIERL DS . RIRIN RS | fiff
WA R | WETETZE ) B LAY 21 Fhbi A= R IR AD 0 it 40 0 7 i, DA & & 28 sk B B2k RIS YL iF
P SR S 4

1 #MBLE5 )7 (Materials and methods)

L1 A 5

1290 (= 80BAH (35 AURT 6460 = H DUAR AT BT AN (L HEARTHH AT FRAS 7)) 5 B M 5 [ AH 28 Uk ' (56
Supelco 2 7] ) ; Oasis HLB 7Y [& A1 BURE (6 cc/300 mg, 55 [F Waters /A F) ) ; SE812 I &AL (b 52 I &L
B A BR AT T ) 5 2-16P 133 2.0 L (Sigma 24 7).

FHEE, MM O R ClE (3540, 32 [ Fisher 23 F) ) ; Na2EDTA ., R FIERR (7 Hrall, [ 2548 by
A IR\ ; M2k (Milli-Q £ 55 (Advantage A10, Millipore) il ) .

PO 2R & 2Kk P4 & (TCs) : U 3 % (tetracyclines, TC, 97%) . 4-Z [1] PU 3 % ( 4-epi-tetracycline
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hydrochloride, ETC, 99%) . 4% 2 (chlorotetracycline, CTC, 99%) . 1+ % & (oxytetracycline, OTC, 97%) .
4-22[n] 7 & (4-epioxytetracycline, EOTC, 97%) 25 lJ | F-{%[¥ Dr. Ehrenstorfer GmbH.

S-W Bk % 241 4= & (B-lactam) : 75 %% & (Penicillin, PCN, 99%) . 3k ff38 Ji5 ( Cefotaxime Sodium, CFX,
97%) 4% H T-#2 E Dr. Ehrenstorfer GmbH.

KIAWNEEESTE R (MLs) : & 415 & (roxithromycin, ROX, 97%) . 5§ % % ( clarithromycin, CLR,
99%) . 15 Ji€ B % (spiramycin, SPM, 96%) . #1 12 i # % (neo spiramycin I, NSPM, 97%) . &k % &
(tilmicosin, TIL, 97%) . % 4x # & (tylosin, TYL, 98%) 4%y [ T [# Dr. Ehrenstorfer GmbH.

ML R 240 A2 2 (FQs) : BRI & (ofloxacin, OFX, 97%) . #5987 & (norfloxacin, NOR, 97%) . Bt
b B (enrofloxacin, ENR, 97%) . ¥ N ¥ & ( ciprofloxacin, CIP, 97%) . %%l | F 7% [ Dr. Ehrenstorfer
GmbH.

itk i 25 B 4 2 (SAs) « i [z % I (sulfadiazine, SD, 97%) . fiff i — H 1% I ( sulfamethazine, SMN,
99%) . fihi Ji# [a) FF 48 M2 1 ( sulfamonomethoxine sodium, SMX, 97%) . fiif Ji& F 1€ — ik ( sulfamethizole, SML,
99% ) %5l H F 1% & Dr. Ehrenstorfer GmbH.

W5 SR 1D & -D;(ofloxacin-D3, OFX-Dj, 99%) . ¥4 ¥ & -Dy( ciprofloxacin-Dg, CIP-Dg, 95%) . fiff
Jiz — w2 ¢ (sulfamethazine, PHENYL-"Cy, 99%) . 2= H 3£ 4> % % ( demethylchlortetracycline, DMCTC,
97%) . DU 3K -Dg(tetracycline-Dg, TC-Dg, 80% ) 25 [ T4 [F Dr. Ehrenstorfer GmbH.

1.2 UL
1.2.1 it 35 W e

REH0AR B B i 0.010 g, FH P BV A 0 58 28 2 10 mL A (0 25 B b, Bic B B v 1000 mg-L!
MIBRERE 25U, BT 20 °C VKAE N ORAE. (AT AR e 25 WK 10 pL % 10 mL AR A i, FHH
P R E 25, B A 1.0 mg L' A9TR-AAn v Fh IRV TR
1.2.2  Na2EDTA-Mcllvaine & i Fic il

FREL 60.5 g Na,EDTA, ¥ f# T 1000 mL 0.1 mol-L™ #7 B RR AW F11 625 mL 0.2 mol-L™ Bl & 4N AY
IRAW, 74 1 mol- L' $hAR AT pH=(3.85+0.1).

1.3 FEZEREA bR R
131 AR R AL S AL B

TE 2018 4F 9—10 J, JEZERE i 40 R T I AR — DML R 25 S (F s 1) Ak i~ 204k
TR (B 2 Rk 3) . M85 | FidE Y 2 MRS R & S B S, B 3 R & K P A A R AR
J5 A BARAT, 3537 3 R AR AE 8000 r-min ' R B0 15 min, SRAE B0 5 A ERRE . ARRE L BT —20°C i
7R 48 h, SRS TR 5 AR ¥ R T8 48 h, BRI 1L 7 (100 B ) J5 A7 T4 LB L. 3 MM 250
BRI PRI E 77k S B KR K Wi 75 32k CR PO g0 Y0, BAR S B ER 1, AR 7 B T-20°C K
PR THUERNE . AR 2 2837 ARt 58, 363 1 FkE Y 3 R vidkb 47 o0 i
Ualle

K1 3 MIEGIEEN A IS

Table 1 Characteristics of three samples of manure of three pig farm

S Parameter 371 Sample 1 ¥3%2 Sample 2 ¥3%3 Sample 3

COD /(g'kg™) 170 288 96
NH,-N/ (mg-kg™") 2770 3947 2280
NO; N/(mg-kg™) 1145 2275 535

TOC/ (mgkg ") 6045 7528 3288

132 JEFERES U R RO

3 HER PRI 0.5000 g #6451 ARTRI & & 09 3 A THRFE &, BT 50 mL R MU 205 1, 43510
A 20 mL A [ 4H B9 32 U : pH=4 1Y Na,EDTA-Mcllvaine 2ty . . 205 . 1% R 2 % Fin
Fi£ 5 Na,EDTA-Mellvaine ZZ 0P (1 2 1, V2 V), BRAME A ICE 3 ATAT. B IUCER G 48 T ik e dik
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% 1 min, % T 20 °C /KB R 30 min, J-7E 8000 rrmin™', 4 °C F &> 15 min, B G RFER 2 T
) 60 mL VUG L M348, R Lk AT 3, B 3 W LIS HOR A, I S mL L3 WO B 10 £5 )5 (HH
pH=4 (4l /K F ), A 100 uL #1751 Na,EDTA ¥, B 10 mL FE47 [ A A H
1.4 [EFHAEEL

7] R A% Bl P I AR 2 O, PGSR S mL 4R . . 5 mL FH . 5 mL pH=3.85 4l /K AR Ik UL 7%
k. PR EAS 5, IR LR 3—5 mL -min”, KRB B3R EAE, FRRER 10 mL. A2 US, 20 91H S mL
5% W EEK . 5 mL H 4K v/ T, X HLB A4l 25 T4 30 min, 52)5 H 9 mL 50% H EE+50% 1R &
BEVEMLCL = 1, v = v), WHEVEBBOFE IR T A N, 2R T, H 10% B B SR E A %2 1 mL,
BRI
1.5 ARSI SR
1.5.1 kst

{6 3%4E:: Agilent ZORBAX Eclipse Plus C18 (2.1 mmx100 mm, 1.8 um); Wi shA A b 208G, st B
0.1% W R W s A1 : 35 °C5 Wi : 0.3 mL-min™'; 86 B YE B2 ¥ : 0—1 min, 90%A, 1—10 min, 90%—
80% A, 10—20 min, 80%—50% A, 20—25 min, 50%—50%A, 25—26 min, 50% —90%A, 26—35 min,
90%—90% A; HEFEfE: 10 pL. HARPUAE 2B T3 K (TIC) WAl 1 frR.
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Fig.1 Chromatogram of target antibiotics( The numbers are shown in Table 2)

152 JFisk s

FEL IS 55 B VR IE B I AR IR AR LA U R R TRIRE: 90 °CL BiIA
FVCUREE : 350 °C5 Wi s A s : 500 L-h', #EAL AT : 70 L-h's BAE L 4 kv. 8 0J7 Xo MRM A%
3, SR ESI-MS/MS 1E B F RN, FH R G 238 B3 A 7 =0, W8 AL A W REE . T 7, JHE
FEHEFL A | RETERE. H FRbiAE 28 i 25 14 LA B~ B K 43 e B0 0L 3% 2.
1.6 IR 54 O

X P A R IR G40 HT, AR G £5-5 R0 0 AR BL 0 AR, FH T BB AR it A B e v
TR WA P A5 2 L B Gy ) et e v 4 4 1 5 i 7). ) — 2R 800 S L A b 2R AR TR M, a0t LC-MS
D, ABTAE 28 09 BT A5 5 e 1y (6 v FE A5 SRR ME T 22 i AR TRI i B2 1) B AR A RIR PRt A W, (A
ai J8 2 20, 50, 100 pg LAY J bR 4% 2 A% i, [RIAE$E 1 3R J7 R i AL B IS 28 SPE-LC-MS /MS( Agilent
1260 8 =5 20 AH (15 . Agilent 6420 = F PUBLAT B3 ) M e, 0 sk 20 &9 S b i g T AL 1530 m
PRRE a2 2s FURE S AT AE BV IRTIBCRITT R i an R

el 20 TR it 0 5 11 — jﬁjﬂﬁ#%i}ﬂﬂiﬁ < 100%
b

P BRSSO HIK 0.1, 1. 2, 5, 10, 20, 50.0. 100, 200 pg-L™" %5 9 Ny B, X Bk i i
A5 AR A f 40 BT . DA 1 O 22 B LB 1 il 4 0 Ak 36 o DAA5 M8 1L 3 R0 10 11430 {0 8 A5t PR (Timits of
detection, LOD) F15& & FR (limit of quantitation, LOQ) ! BANRFEE I 3 IR, TTEEAS [RIAE il 1) 7 kG 28 2
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x2 HiPiARBESE
Table 2 Mass spectrometric parameters of target antibiotics

FREAK T B K oy

i fig/eV

P 23l HERIr T Octanol-water partition H%?(.m/z) ¥%¥(1.n/2) ZEEI%%(@/Z) Collision ﬁﬁ.’jﬂﬂ.‘l‘lﬂ/rjnin
Category  Compounds coefficient Parent ions Product ions Quantitive ions eneray Retention time
TC 0.54 445.1 427.3 410.3 6,10 10.8
2 E-TC — 445.8 428.5 411.2 6,10 10.81
3 CTC —0.62 479.3 462.3 4443 8,12 15.82
4 TCs *DMCTC — 465.3 448 430 6,15 13.44
5 OTC —-0.9 461.3 443.3 426.1 5,12 11.58
6 E-OTC — 461.5 4433 426.1 5,12 11.58
7 *TC-Dg — 451.3 416.2 433.9 12,16 10.7
8 PCN -3.29 335 217 91 5,45 21.5
f- lactam
9 CTX 0.64 456 324 167 5,15 12.62
10 SPM -2.04 843.4 174.1 142.1 35,30 17.68
11 NSPM — 699.3 174 142 20, 25 17.58
12 CLA 3.16 748.3 158.1 126.9 25,20 24.79
13 Mbs TYL 1.63 916.9 145.1 173.8 50, 35 24.57
14 TIL 3.8 869.6 696.4 174 40, 40 19.96
15 ROX 2.75 837.4 679.3 158.1 15,20 23.65
16 NOR —-1.03 320.1 302 276.1 10,15 12.17
17 CIP 0.28 332.1 314.1 288.2 9,12 12.89
18 *CIP-Dg — 340.3 296.3 249.2 12,22 12.84
19 Fas *OFX-Ds — 365.3 3213 261.2 14,24 11.48
20 OFX -2 362.1 344 318.1 15,15 11.54
21 ERX 0.7 360.1 3422 316.1 15,15 13.51
22 SMX 0.7 281.1 156 92 10, 25 12.17
23 SML 0.54 271 156 92 5,20 9.01
24 SAs SD —-0.09 251 156 108 9,17 3.83
25 SMN 0.19 279.1 156 124 10, 25 8.91
26 *SMN-"Cg —0.07 285.1 124 186 20,22 8.9

*DMCTC, TC-Dg., CIP-Dg, OFX-D;, SMN-2C¢-[Al{i Z P45 (Isotope Internal Standard) .

2 25 5118 (Resulis and discussion)

2.1 Py RERBUTAL

TR B IOR  PEAR AT o S5 S 2 B, G X 21 Bl B ARPUAE 209 P 35982 ORI AR (2 24%), H CTC.
NOR Fil AMP 45 AR P EEIH K. 1% HR Z I X H b i 32 BUSCR RIS, S35 ISR 42% 4247, Bl
FH P B IR, R 2Bt A 3 2 T gl B, b FQs $i 2k Z R IR 8 = (OF X, CIP, ETM #Y [l
ROy A 96%. 65% F1 92%) , TCs P A F B BRI (TC. OTC. CTC Y a1 R 43 518 29% .
73% F1 40%), {H E-TC A1 AMP Fl CFX 45 A fE 4L HL. Na,EDTA-Mcllvaine 2 i & 1) 2 BUSCR 5 g, F-
Byl 68%, Hi b TCs $i 2k 2 1Y 42 USR8 (TC. OTC. CTC Y 11 W 43 BITE 70%. 109% Fi
112%), FQs HitE % R4 IR AR (OFX., CIP, ERX 1 AR 4> BIE 62%. 31% 1 0%).

T # G TCs A1 FQs #0 A4E &= 11 e &2, A #F 58 Sk I W B A1 Na,EDTA-Mcllvaine 2% i % ¥
(V=1 DWMIRAWRBERYUAE R, A R0 R WA 2. 255 R0, IR A TR B0 R CF
¥ 83%) = T ER MR (61% 11 68%), JuHIE: TCs HuA: R 1Y IR IE m K (TC, OTC. CTC Y IR
I3 TE 110.15%. 116.36% #i1 93.28%).
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250 EDTA: methanol (J:, 1:1)
240 EDTA buffer

20 | BB 1% formic acid acetonitrile
B Methanol

200 [ Acetonitrile

180
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80

27T T 77777772

i
i
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|
\
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N

Recovery rate of antibiotics/%

A AT LA NI U A A NANANANANAN AN

&
\
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Vi 9 # 7!
4 7 %
20 VAN A A =
|2 N N N e
o LAESN N R ARERN AR PN 1A
S SES) [a) s IS %
[ 7] E E o = a
m O v vy H O 9 &
Z =2 S
@)

B2 FERE S A R AR R (n=3)
Fig.2 Recoveries of antibiotics in the solid sample(n=3)

H TR 2%, SE I T RALN B0, PUAE RFI R E L, Ik T 5 Frarils B b R e
PE SRR BL Y P BR T AR 2T BR AT RE AE AE Y &R 48R 25, JF W RN Na,EDTA-Mcllvaine 2% M % W
(Vev=1: DIMIRAWIEAT I, KB 5 Fhbriid: R 09 IR ER PCN Ak, Hofth H Frdi Az 2 IR e
51.85%—116.36% Z [A]. A5 e & B 20 mL H Al Na,EDTA-Mcllvaine 28 A (V = V=1 : 1))
TRAW, #7515 min, EE I3 K, B IF LW HL S mL # B, HE4T A AL IR
2.2 MEEREL KRR, BRI iR

FE0.1, 1, 2.5, 10, 20, 50.0, 100, 200 pg-L™" &5 9 AN BEYE [, 115045 FRill HbRbid: RAEEBIETT Y
JFR 1R (3 3), Bk PCN F1 SML 4b, 21 Fh HARBLA: R 9 IR KT 51.85%; 7E 0.5—200 pg L™ ¥
JE SO L PN, A v R 1 R B A, A PR AE 0.90—26 pgkg ™, E R AE 2.91—85.20 png-kg ™!, INARE &
[ 29.53%—116.36%, & R EL R ¥ KT 0.997.
2.3 SLPRIEFERE S A R R
231 HIFREDECR

R T B R AN [R] R Y5 R S BT I HE AR P, ASBIESE SR N AR TR, i 2 AR E A
3R AR LSRR AT S R T R AR S A AT (n=5) . AR LR Y F RS 35 (F-test) ™)
SRR 4), REEGHZEN P AE (BR TC-Dg) KT 0.05, 33 & WIAS [R5 2545 5t A FH N bR vk pr o Bl
R, FEAS [RR IR ()55 380 A R IBCR A s A 35 M, TC-Dg FIAE AR I i), 52 56 Bk
FHRZ W3, AN B AE N P9 bR 2 1 0 28 rh o 2k Rk . AR i % B8 B[R] RN Mk e R R e b e & B
DMCTC, CIP-Dg. OFX-D; Fll SMZ-"Cy 43 %I 7] Lh#R5E TCs 5 CFX. MLs. FQs 1 SAs $i4: 2 (3C b firik
PUAERPNAS) . Iy a3 A [RVRE SR 04 23 AT, TRT S 3 2 43 BT 25K
232 PRI

TENE Y | R 3 B4 35 RE S i 1R 7 e A7 A b B 3 SPE-LC-MS/MS 43 #r. 25 3 ik 5 i
NS KEBUAERWAYR W, 2 MBS & TCs iE &, UL TC. CTC, OTC, E-TC, E-OTC
FITIL 4 6 Myt R 3. M5 1 A 3 0988 35 v pi A= 2 Wk Y5 181 43 0l 5 ND—2055.95 pg-kg™ DS Fil
ND—52.06 mg-kg ™" DS. J3 i 545 fift Bl [ AH A€ B8 e RIOBOF €00 335 £ IG5 ) ol S o 2 2 2 i v 17
YA &, A0 6 Pl 2 (SAs) . 4 FhIUBR K25 (TCs) . 3 FhIME 4B ZE (FQs) | 3 A KPR N EZS (MLs)
%, MBCRTE 42.3%—79.6% Z [0, 58 B Pi A R & 1E 0.60—13 pg-kg !, SAMFST A4S F AL 5K 7N i
OB SR BEHE T R 35 A AL IR S R 2 AT TCs Bt AR R 43 M, TCs Pt A= 3 Wk JEE 7 I 7E
0.48—29.2 mg-kg' DS, A5 T HEE R, Mg 1 Al 3 id: R & &2 1 Hou %21 W AIF 52 X H,
FQs Ay e B 5 H45 FAR L (411.3£1453.4) ug-kg ™) . 381 LA EAFSE 007, & AR s T2 2 3T
AP R, L mOCR IR & BAS R 5T Y 7 2 S 1S B T IR RS TCs . MLs Al
FQs P&,
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F 3 BEPUAERMLIENRE . LRI R A R R
Table 3 Linear detection range, linear regression equations, limit of detection, limit of quantity and
recoveries for the target antibiotics

2| Category IUER L?j;%rl?eugjrzzgon ﬁ m A pg-kg" ) %.%.BE/( pg-kg’l ) T RSD/% R
Compounds . Limit of detection Limit of quantity ~ Recovery rate
equation
TC y=1.2419x — 6.7764 0.90 3.04 110.15 10.46 0.9952
ETC y=0.9317x +0.9728 15.00 51.50 94.29 2.79 0.9986
CTC y=1.1215x — 2.1872 5.97 19.90 93.28 7.26 0.9996
TCs DMCTC y=1.0674x — 0.3681 4.64 15.46 105.06 1.75 0.9999
OTC y=1.2335x — 8.288 12.00 39.30 116.36 11.75 0.9954
EOTC y=1.0522x — 4.3296 6.91 23.05 55.47 3.85 0.9974
TC-Dg y=1.0666x —5.5293 2.10 7.03 99.17 8.55 0.9958
PCN y=1.046x — 6.9819 2.90 9.63 29.53 7.61 0.9953
p— lactam
CFX y=1.0059x — 0.4935 1.93 6.44 87.99 6.94 0.9998
SPM y=1.0172x —2.2896 5.40 18.00 80.68 423 0.9986
NSPM y=0.946x +2.3059 8.40 27.90 84.52 6.10 0.9999
CLA y=10.9973x +0.7278 6.00 19.90 113.72 7.85 0.9999
M TYL y=10.9915x +0.7085 8.67 28.91 83.45 6.72 0.9998
TIL y=1.0243x —3.2394 13.00 44.90 105.97 6.89 0.9973
ROX y=1.0015x — 0.1942 2.00 6.70 89.21 5.23 0.9999
NOR y=0.8307x + 1.4863 2.00 6.62 63.01 2.53 0.9994
CIP y=1.0352x +2.382 2.26 7.55 75.94 8.68 0.9990
CIP-Dy y=1.0448x — 0.7331 1.96 6.52 70.41 3.65 0.9992
e OFX-D; y=1.096x —1.7729 1.60 5.31 85.42 11.20 0.9994
OFX »=1.0299x — 0.1603 0.90 291 114.12 4.10 0.9998
ERX y=0.8981x - 1.5119 6.90 23.10 86.25 2.73 0.9983
SMX y=0.9317x +0.9728 12.00 38.90 51.85 5.14 0.9999
SML y=0.946x +2.3059 9.90 33.10 38.34 8.31 0.9984
SAs SD y=1.0125x — 0.7419 15.00 48.90 76.71 2.79 0.9992
SMN y=1.0771x +0.0393 26.00 85.20 67.29 2.15 0.9984
SMN-"Cq  y=24.538x +289.43 1.80 5.85 75.16 8.55 0.9975
R4 AFRPICRE F RS (F-test)
Table 4 Single factor analysis of variance of internal antibiotics
¥ 55 Number lntemzjliirfaiﬁfjﬁbiotics i

1 CIP-Dy 0.333164 P>0.05

2 DMCTC 0.083809 P>0.05

3 TC-Dg 0.0092 *P<0.05

4 OFX-D; 0.848074 P>0.05

5 SMN-Cy 0.091021 P>0.05

* P<0.057K -2 5% .3 (The differences in levels were significant. ).
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Table 5 Residues of antibiotics in pig manure from different pig farms

A 7] 3
Sample Pig farm1 Pig farm3
TC 65.69 751.3
E-TC 149.86 853.42
CTC 60.16 1653.34
OTC 219.35 52057.2
E-OTC 145.71 37013.86

PCN ND ND
CTX ND ND
SPM ND ND
NSPM ND ND
CLA 17.38 ND
TYL 39.87 117.48
TIL 2055.95 4641.27
ROX ND ND
NOR ND ND
CIP 121.56 476.23
OFX 16.59 85.97
ERX 3.36 ND
SMX 3.86 8.66
SML ND ND
SD ND ND
SMN 20.04 ND

3 2512 (Conclusion)

AAIFEXS PR S B 2 FhhT A R AR IS S A B o T W [RR2E A I R AT 1R R, e s h A RPiAE &R
() B RN [, A5 26 vf 5 b TCs. 2 Fb p-lactams., 6 i MLs. 4 Fh FQs F1 4 Fh SAs Fitk 2, K1 R 7E
0.5—200 pg-kg " e B [ P, A o il 2k 0 2tk R, AHOC R B R B KT 0.997, K FRAE 0.90—
26 pg-kg!, EHRBRTE 2.91—85.20 pg-kg™'. SML 1 PCN [A] it R 45K (38.34% 1 29.53% ), £E 52 B Jif FH it
A 22 O A IS A DB s RS i 7 vk FH PO A 45 (CIP-Dg. DMCTC., OFX-Ds3. SMZ-"C¢) bt
A, AN TRLRE ZERE G AR G R R T 2 v 22 5, OF HOAR I O B e ) A O R iR A R R B
DMCTC, CIP-Dg, OFX-D; Fll SMZ-"C, 43 3| W] LIFR & TCs 5 CFX., MLs. FQs fil SAs HiA= &K, LA I
WG AT, R BUA T ikl B 24 5 B Mg 2 i A R RD A, H i DR 56k & AR D5
f9 75 1 B 3E T TCs . MLs il FQs $i/E .
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