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AT TR KB T KRR AT AE, (BRI FRAEEFERBERPAHAL S, K AAERESH 4 0.110.0. 135,
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Pollution of Antibiotics in Livestock Wastewater and the Environmental Water in Jiangxi Province
CHEN Jun-ping' , YANG Yan-li*, WU Zhi-qiang’ et al
2. The Science and Technology Park of Nanchang University , Nanchang, Jiangxi 330096 )

Abstract [ Objective | The research aimed to study antibiotics pollution in livestock wastewater and the environmental water in Jiangxi Prov-
ince. [ Method] A method for the determination of tetracycline (TC) ,chlortetracycline (CTC) ,sulfamethazine (SMT) ,sulfamethoxazole (SMX),

norfloxacin (NFC) and ofloxacin (OFC) in environmental water samples was developed by using high performance liquid chromatography-mass

(1. Environmental Monitoring Center of Jiangxi Province,Nanchang, Jiangxi 330039 ;

spectrometry ( HPLC-MS/MS). The samples of livestock wastewater and the downstream environmental water were collected from 12 pig farms in
Nanchang County of Jiangxi. [ Result] 6 kinds of antibiotics in livestock wastewater have been checked out,and the maximum detection concentra-
tions in livestock wastewater were 0.110,0. 135,0. 106,0. 181,0. 024 and 0.911 pg/L for TC,CTC,SMT,SMX,NFC and OFC respectively, in
which OFC had the highest detection concentration. The detection rates in downstream environmental water were 58. 3% ,33. 3% ,66. 7% ,
75.0% ,41.7% and 100.0% for TC,CTC,SMT,SMX,NFC and OFC respectively,in which OFC had the highest detection rate. [ Conclusion ]

The residual amounts of antibiotics in downstream water environment were lower than that in the livestock wastewater,and tetracyclines and sul-

fonamides antibiotics had certain enrichment in the downstream environmental water of a few farms.

Key words  Antibiotics; Livestock wastewater; Water environment; Residue

PUERA N —FE B 258 iz T B 24 F ol Aok
FEIRFE o AR, H AT E B A Y225 ) (LS DR
SRR i E S, TS 60% L 11, 57507 [
% 30% HHIAR L, e TR EPUE KA R BT
BRZ AN, LR B SR TS R HE R A AL T
AT F W PR . IR EJBAFXNTIE A 19 M8 Ak
W1, REAZIA B I A (5 & FRFE L 15 e W HE b 1fiE) ( GB18596
=2001) B AT 24, 15 10.5% A TR 3 HUTHE Y
IR RA T 4, i 36.8% 54 10 M# A 2
PRV, FEHEA TR IR, S A SR R K
RT3 LA™ EE, BRHFIGR A COD VR WS RLTS5 4e )
S, el FREE AR HER A A5 5, HErP RIS A
HRIF AR TUFP R KA RAE & B FRIHBK P A
Lo

FUR, TLVE A BFFE SR A RIS K PRI 15 T T B 4R
H7E COD RS LTS YW L, HTA R AT Qe e e A 4l
o AR, N E ST 1 —Se MG T AR (H i K IR AH
75 7 B P N Vel 7 NG RE WA B A< e
R AR RN VR 2R | DU PR 3R PR R TS Y FR B 5
KIS G RS 1K TR (TR RS DU BR R
26 3 26 6 R R 9 HPLC — MS/MS a 757k, X £ & 12

BEWHE ARF a4 5082 A% T X% 5 (20092X07527 -003) ,

EEEN MEF(979- ), B, 1dmE %A, TEIF, ML, AERE
Hr L W H K T,

KiSHE 20150923

MEA NG ISR R K N IR B AR T T R4
BT, B AE R B ) J 320 /K A5 v ) 0 A 28T Ye b S A o
Bl , Xk — 2D AT B A R AR PR v 1T G XU A 5 8
PEVPM S B E 2

1 #R5H*

1.1 &E5iKHA

L1.1 Y88 %. Agilent 12008 RSO AH IS, Bl AP
4000 Qtrap HREXPURAT e B B BTk A (2 [E AB A ) ;
EER: C 18 4 ; ASE-12 [# A 2K BL{Y ; Waters Oasis HLB 200
mg 6 ml FEAHZERUME ; MTN - 2800W &KL ; Centrifuge 5804
BV AL AL UERR (0. 22 wm) s Milli — Q s AliKAL A

L1.2 5, PiAERBEYNIRE(TC) (£ H K (CTC) | fiff
Jie — R e (SMIT) (i iz FY e ( SMX) (i 91D 22 (NFC) VR
PP EL(OFC) 4l R 99. 8% , v [ 24 i A= 40y il il Ay i 5 HR
iz B S Y R AT S s £ e DU 218 — A H AR 3
ARl e K AR AlK

1.2 REH=E

12,1 FERCRE S8, FERCRET 2012 427 H, 40 51R
BN IRTHIA TR K TR A B R b 2 K i, 2Lk 24
AFEG . FEGH 500 ml 3R 2 SERHE O, pKASORAF T ] 58
E, T -20 CHEfE.

1.2.2  FESLETALER, AKREAY AL B K FEES.Cr 10 min (8 000
t/min) B 200 ml F3EW, A 0.2 ¢ Na, EDTA , #£%4] %% pH
WE2.5~3.0, Feih I ASE-12 AR BN, FHZ: 5 ml HI
F15 ml KIEALSS Oasis HLB [ AHAEHUIME ST & 4L 4lifk, i
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BPEHIAE 1 ml/min 2247, FH 2 ml 5% H RS/ 8 VR v Ak /N
R T 5 min, SR/5H 6 ml 2K - HEE(5:95,V/V) 3k
JiE RSB UK E A T, B FA0 B He A5 B4 3 S A
2% 1 ml 50,22 pm RRERS, F5

1.2.3 fRifESm W ECH] . A3 ERRFRE 0. 01 g ARt i,
FHH BB AR 100 g/ ml (UFRUHERG AR o TEAAIRIL 0.5 ml PU3A
R EER R mELE AR e R R VE R 2
B oW, P BEBC AR 5. 0 g/ml IR A AR vERE 25, - 20
CHEEAFI . ArHT B USSR A bR s 5 TR, F P B B il
o BRI TAEW 4 CROETERL

1.2.4  @iERBE SR A LISHHN0.4 % HIR
A, R R BE BRI ) 7 O F A TR K i Ak R R i
AT LC - MS/MS 5E . PRALI RS AR - 34 Cy
(46 mm x250 mm,5 wm) ,{HH K 1.0 ml/min, FEEE &N
20 pl,iashAH A 2 0. 4% WL KWL, TahAH B Sy O, B
FERLRE N 10% A 190% B O min,70% A §130% B 5 min,
10% A 1 90% B 8 min, JTi%s& M4 1E B T #4394 (ESI
+) s R AT MRM; 8 7 J5 1R 2 2 500 °C 5 HL 555 1 1
(18) 3 5 500 V3 filf i A B Ry bl o DAL Y BT A%
EWR 1,

®1 SREENEXT 6 HTERNRESTSH

N - itkopax BB T FET FHEE filf 42 i
HUER A T m/z m/z % %
PUERE TC 44445 445.2 154.3 75 70

410.5 75 30
427.5 75 20
LEE CTC 478.89 479.3 154.2 75 41
444.4 75 30
462.4 75 24
it e F gimle SMX 253.28 254.0 156.0 50 23
147.0 50 22
Tiff e — R s SMT 278.33 279.0 156.0 55 22
204.0 55 20
IR B NFC 319.34 320.2 276.2 75 26
233.2 75 36
AR A OFC 361.38 362.3 318.1 75 29
261.2 75 40

1.2.5 J5kgeil. Aol 0.2 ~200.0 we/L TAEARAER T, R
FHAMRE i, ST R 3R DUIRZR Gl H s ik frie — H
WENE B TR AN D B A E AR AR 6 FRpiAE R ILk
PR RS R 4355 0.996 L |, LAMEMELL =10 I g
JysE A R, 15 2] B AR S PRI R g 1 ~ 10 ng/L, 45
BN E ) 4 ATV 5 R 1 IR (E S 74. 7%
~82.1% , xR uElR2E RSD 7E 1.7% ~5.8% 2 [a],

2 GHR5HH

2.1 FEEKPERE BRI NAERREEZZRBU
K X E R 12 NMEAMIE IR R K B 25k
B (FR 2) R FRAEE K T RS TR TR S DU A R 2

PUERBA K, T2 5 Al fE 2

3 RPUERTEMAA IR

G LIy (i 8 . B ST R, SR R TE
BB IR P OGS 7R A T sy ikl b, il sh
WA e FER 7™ o A R B R B M U R 2 > DU 3R 22
> W , ME VRS A R b R D LA R Tk B R T >
FEAG VSR YD B 1 e KA HH R 2 0. 911 g/ L, Fe {1
K 0 0. 103 pg/L, AL KK 0.299 we/L; PO R 47T
AR RPN VIR ZRAG R B R T R R A R 2, DU R
R A HH R S 0. 110 wg/L, Fe fICAG: 1 vk &2 O 0. 054
g/ L, PAIECH 0. 074 e/ T Rl JEAT AR 3R I Ak g FH TS
WAy R R T e — P AR WA 1 Ve B2, i e P R i) e K
KR 0 0. 181 g/ L, SR AIRAS VR B 0. 020 pg/L, iz
$h 0.068 pe/L,

R2 FHEEKSD 6 MITEZKRHIRE pe/L
FAE itk e — T g g i iz P e ERHE PUFRE WAL ARV E
F 5 1 0.010 0.024 0.135 0.110 0.008 0.113
F2 0.106 0.020 0.020 0.054 0.006 0.103
F 3 0.064 0.026 0.010 0. 060 0.006 0.133
FeREls 4 0.071 0.024 0.037 0.070 0.010 0.294
F 5 0.032 0.042 0.007 0.058 0.005 0.275
F4 6 0.008 0.048 0.031 0. 064 0.007 0.435
Fn 1 0.006 0.097 0.006 0.082 0.006 0.167
F¥ 8 0.021 0.181 0.006 0.099 0.020 0.911
#5835 9 0.012 0.092 0.006 0.084 0.024 0.339
F¥ 10 0.007 0.093 0.012 0.072 0.009 0.317
FeR 11 0.007 0.088 0.008 0.076 0.006 0.501
F 12 0.005 0.089 0.008 0.081 0.006 0.305
R 0.011 0.068 0.009 0.074 0.007 0.299
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2.2 INEKERRERRZE EIEINZE MR R R IMAERTEN
K2 A BTG T IR KR P AR 5% B R A 4
RILER 3, B KAR T 6 A BIA A FRRE R L. A
Rt R a5 ], RN E D R (100. 0% ) > fisf iz P T e
(75.0% ) > filfie — Fi B 0E (66.7% ) > PUFRZE(58.3% ) > i
PIPE(33.3% ) > HFER(25.0%) . 12 MG H 4 557

5 T AT AR BT A R e, 6 R AR KA K
H,10 #1112 555583 BB IR TR 25K R Ik, B
Kt ARV . IRBR/KAAR T 6 Bhe Az ok B vk 1 b (v (B
ZERNEHEVE > UM E > &FHR > e P REm > 5 1
B> filf e — B mg i, FL SR B AR FR B AR AR T ) 24 XA H
WeEE K, 1451 0. 464 pg/Lo

F3  IMEKMEEH 6 FITAERG HKE pe/L

G il e — P s g Tk e FFY e BER UEZS 3 W R AR R
FeRm 1 ND 0.008 0.071 0.088 ND 0.025
F5872 0. 044 0.015 0.024 0.036 ND 0.030
FeR 3 0.048 0.052 ND ND ND 0.093
Fehis 4 0. 066 0.051 0.041 0.053 0.008 0.168
FH 5 0.011 0.029 ND ND ND 0.041
R 6 0.005 0.048 ND 0.067 0.005 0.168
Pk ND 0.017 ND ND 0.005 0.138
e 8 0. 004 0.071 ND 0.111 ND 0.464
FH5 9 0.014 0.028 ND 0.052 0.018 0.174
FeHi 10 ND ND ND ND ND 0.082
FeRe 11 ND ND ND 0.063 ND 0.256
K 12 ND ND ND ND ND 0.043
YR 0.014 0.029 0.041 0.063 0.008 0.138
¥t/ % 66.7 75.0 25.0 58.3 33.3 100.0

2.3 EEME ERR URZLXRNEETLEERETS
12 NMEAIRRE IR K RO 6 R 2
PR EHA L BT LA WA 1, mE 1 AL, IR K A
6 Pyt TR R B SR RIS T IR K Pk B E
B Horp WETRER S AR 2 ATV B AU TR B AR AR K AR
T ER R IR T FRAH K Bk B 1 s S hi AR R A W R
WA K IRGR B B = TRk KRR a3 Fl4 5375EY
it iz FEY el () IS5 A AR B e 240 Sl S0 IR /K SR B B 1K 2 A6,
9 S IRIH I WERE PRI K AR B A SR IR K AR B
L2 A%, R —E W N U R A R R
R SR IR BE K A B i TR B K Ak B A2 A 4
SIEG & BRI KRR B i 2 R SR R K 5k F
1.2 £%,6 F1 8 5 %5 17 VU IR 2 A BT K (5% B8 2 24 0 SR 58 IR
KIRER RN 1.1 £5.
3 itig

H 1929 “EF 8RR BIFIE IR, A R AE R —
FEEZE 25 2 TR B POl K = 3250 . 1996 4F:
S ERPUAE R AR IR A4 it o 4 mDRHS I )
45.8% i/ E BRI 0% AR TE RO REE
AR A R R, & & SRl hpi A A G 2
MRS AR 8B , FAFAT 6 000 t ik 2 FH Tia g A, o5
SERBULE AR ISR R 50% 2 SRR FSE R,
PUAE R IEANURIG , Do 4o ik F2 3 Ak 200 RN A TR
ACSFA R A B TETE M A 7, AR — 43 LA R i 2%
FEFPRIBEHE AL

AR SCMEAFEXTT AR B BT R W], A 2 rh s v i 288
FBEHS PR B 2ok th, w34 8 & & o 581..0
pe/kg, DEFEWEMARYE N, FETTHEASERN
4.403. 9 pg/ke , LURH [ FFY S5 s i VARG e PP e ol 1T R

XTI E AL T & 77 5 HE I 8 A 25 S R ik e 2 24
B B PG 1 250 i A vy, JHL v i e MR i e S A
Tl e At R T 509% Y 3% A 45 R o AR T
(100. 0% ) > fitfi iz HH AL (75. 0% ) > fitfi il — HH B IE (66. 7% )
>PURE (58.3% ) > i wIP A (33.3% ) > 5 HE(25.0%),
SR ER T A R AL

AR, VU RIS RS 2 Y A b K Pk By
0.03 ~0.06 we/L, MTEKF=FRIH G KFEFREEN 1 ~6
mg/L1 S LIRS SR W, FRAH K K P B R S A R
70.005 ~0. 181 pg/L. UM 2 K hi A Z 1 fF 2k 0. 054 ~
0.135 pg/L Wi Z ik i 0.005 ~0.911 pg/L; 3
Bk A e 2 TR A VR B R 0. 004 ~0. 066 /L. I
IERPUAEZR R 0.024 ~0. 111 pg/L Wi i 241
AFR R 0.005 ~0. 464 pe/L, A HERERI, BT R
KGR R R R A 20 d BJLAE" Y,
HAEER s 4 WU R 5 H A B R4 A, nTREfE £
SRPREE b SRR T i e P e DR X o e e, E A BE R R
KIFAER AT e, B — 5 B R K™ 1%
AR YR R A HA: RAE D EER A T K
WP e — i B4 X 5 IR R B 25 i M 3R s 15
IKHERC A K
4 i

(1)6 Fphi: R 1E 12 MEA T IE R K H# A
Kt , s T RIS, H VR B B RO UV R, O 0. 911 /L Y
IR IREE R N PU IR ZE, Ry 0. 110 g/ L Bl e A5
R B RO B F EmE L 4 0. 181 pg/Ls

(2) BRI 6 Fhbi A= R IA AR (At Jorp
TR B A PR S5 KU ) o X Ay H v B B K, 3R B 0. 464
peg/Lo
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TR T YT B ) 7K B R /0N TS AR TP, HL S I A T RS
FSEMREL R, PR LS e (m) A Ry 28 1 o IR 7K T e HE R 17
SRR TS Y i Sy, ARk R T A
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B 2013 AR AR B A W I A5 R I A win
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FRPE P, T NI R BRI T B 95 KA, KA T TS
IR BT W 5 K HE AW P T ELK B Se s/, 4595 e )
M E B, B IR PETG YL

3.4 SHE RIFRAKERKRLEEFEARRE 2013 4Ei
648 & BUAR T /K U5 M b, H 3R K K TR M A B0EK BR R R
84. 4% i T AKIEH AN BGEFR Ny 81.8% o RIS FREE T it
AT W b K KU N EGAAREE R 91. 7% , 3T /KK I
HABGRFRRN 65.0% . WA LF, &8 ARFTR K K
JARILS T3 AR K , Hb T 7K KR SRR 2 oK .
4 INEREHBITN

2014 AE A0 IR T /0t 78 s 1 A2 K B W s
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