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Pollution of Tetracyclines from Livestock and Poultry Farms in Aquatic Environment in Jiangsu Province,
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Abstract; Total 53 samples of outlets and surrounding water environment were collected from animal farms in Jiangsu Province in 2009, the
pollution of oxytetracycline (OTC), tetracycline (TC), chlortetracycline(CTC) and doxycycline (DOX) were determined by LC—MS. Results
revealed that the incidence of detection were 60.4%, 60.4%, 34.0% and 17.0%, the polluting amount was 0.07~72.91, 0.10~10.34, 0.08 ~
3.67 pg-L™" and 0.11~39.54 pg-L™ for OTC,CTC,TC and DOX respectively. OTG and TC had the highest incidence of detection. Among the
different animal farms, the pollution amount of OTC, TC and DOX in the pig farms was higher than in dairy and chook farms, while the pollu—
tion amount of CTC and DOX in dairy farms was obviously less than chook farms. The pollution of the southern areas of Jiangsu was obviously
higher than the north of Jiangsu.
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BAHTPKEPER, —BR 5% BT 254, 7K
HYRER S, K55 RAYTIKESIYIAN S, %
AW A B RO, T H A R R ER T
YT, T BB 25 (00 M AT e , R0
IE P AE D2, SXFIIN 24 R AT BE SR L BRI
T 25 5 PR W0 T BB S TE AN B SR Z [R5,

B BRI PiAE RIBITT 248 T 636 B
FRBER, TER, HNCER T —&MHXT
FEE9, BA MBI 2= Tl 5 Kb B R Gt
ERFRAE, DRI R K T KR K
PUERWRISEN S & IR KRB E S0 L F75H Y
25y FITE LA HEZK B 7K (R B R K R it
AR,

PUIA 2 244 F (Tetracyclines, TCs ) & Ak 2 17 F
PUERZ—, T HSAMEER T AR E FIAERS
BUNERA, A &S W MR MR A TR E
18 MO R IPUE R XS FRFE KR 075 B , AT L
FENT K YRR 2 HTAE R A HPLC-MS #0753, %
Lo 11 AT ERE SR K O JE K&
BT T SRAE AW, APPSR A R A R AR E K
B ERIR AKX — SR AR
BTSSR SRR HEE L,

I HRS TR

1.1 ##
1.1.1 #5555

PO 2= 2K P04 Z4R7E LW 3 Dr. Ehrenstorfer, 45
Er NN R S EE 99%, 1R+ B E 98.5%, hik
TUIAE 97% , ELFR5R J1 TR 98.5%, FHFR(99% ) ik
9 LA B35 4 ,ROE SCIENTIFIC INC
(Newark , USA ) ; Na,EDTA 34l ; 7K M8 40K o
1.1.2 X284

Waters Oasis HLB 500mg 6 mL FE{AHZEHUAE, N-
EVAPTM112 BIZE WAL , Milli-Q #4li7k1% , Biofuge &=
O, At DAD K51 Agilent 12008 EAGR
FAEATEAL AN ESI JRAY Agilent 6410 =T PURR A8 Fit
1%
12 EWAH*E
1.2.1 #EERE S

PKRET 2009 4F 3—4 ARETILHNA 114
HEK 27T M EE A8y SESMg)HHG 1
AbTE K FIFRFEG ML T iAok 4, 3k 53 M

R AL 500 mL 3R ZIBANR S 1 k4R

R, A2 IEAEH 0.65 wm £F 4L
U8, T-20 CREFHRPIE
1.2.2 FRUEBRMALE

SIHERRRBGE RSB R . R EEER.
ERRR IO R IR RR IR I TR ANEY T, A B I
100.0 pg-mL™ FIRHERG W, M LR 4 Fhidw ik
BRI 0.5 mL 254 AR HERE AW T 10 mL Z &R
., FIHEERLA 5.0 pg-mL? BIR G ARHERE & W, -20
CHEEAH - /3R EBGE & AR IR SIS
8, T i Bl 2% B v AR, 4 CHREYEAT T
1.2.3 ket s

FEAS i 55 ESL IR (+), AR 350 C, K
{FE 10 L-min™, capillary voltage of 4 000 V,,

TR TSRS 25 L3R 1 FH3R 2,
1.2.4 R ERZshiA R

SCISHRF 1.2.1 PALEARE B EEIR, B 100

= 1 WIRFEZHH MRM KIRLE S5

Tablel Parameters for mass spectrometry MRM analysis of the

selected TCs
&Y HEF FBEF EWET  Fragmentor Collision Energy

OTC 461 426 426 133 9
443 133 13

381 133 21

TC 445 428 428 127 9
410 127 13

154 127 25
CTC 479 444 444 128 17
154 128 25

DOX 445 428 125 13
410 410 125 21
154 128 29

®2 NREGMRERESH
Table 2 LG operating conditions of the selected TCs

mH [R5
fikzvag Agilent 150 mmx2.1 mm C8,5 pm
ok Agilent 4 mmx2.1 mm C8,5 pm
Wk 0.30 mL-min™
Bl A A K 0.1%F ig
WA LB B 2.5 0.19%F B
hIERT 90%A, 10%B for 15 min

70%A.,30%B in 25 min
70%A ,30%3B for 8 min
90%B, 10%A in 34 min
90%B, 10%A for 6 min
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mL HIA 1 mL 5% Na,EDTA ¥k , 3983 pH £ 7.0,

W ATSE M 6 mL FEE .6 mL 7KF1 6 mL 10
mmol - L™ 1 Na,EDTA (pH 7.0) AbF Y Waters Oasis
HLB [EAHZEBAE, #H W3 3 mL-min™, ffJ 10 mL 7K
WRBRITHE T, S5 A 8 mL FR VR, AR VR , F
45 CRIBASRZILE T, Hni s, R E R R
1 mL, 33 0.22 pm 383k 5 H LC-MS Jlj1E .

KW REKE - WE +BER UAER  EBR1AM
SR AT R AR 10 ng-mL", 4 DEAEE S K
HE M EBCER T E R 68.5%~98.9% , FHXT ARt 2=
RSD ¥/NF 10% , 455 AL B 25K
1.2.5 Hdgabs

AR GET bR A Excel 3044

2 HR5HR

2.1 IREKEPORRLRERTRE
AR RILAE 11 ATHERXSY . Sk
By 53 ST EANE L E R WHR, &%
7, R ER SR AR TR AR ERI
3,
®3 ATMERTRE
Table 3 Polluting amount of TCs

Wy R b g U ERKE
pg-L” pg-L
T+EF 32 604  HEKOFHE400 m  0.07
Hek | 72.91
PoERE 32 60.4 HEKOFHE800m 0.10
Hek o 10.34
SBE 18 340  HEKOT¥400m 008
HKB T 45 m 3.67
WIERE 9 17.0 Hek 0.11
Hek | 39.54
ThiEEREE 11 20.8 — _ _
REH 1R 13 245 — — _
Kt 2 1 20.8 — — _
Mt 3 F 16 30.2 — _ _
Mt 4 F 2 3.8 — — —
TREMUAR KRR, 55 60.4%,H

BN - TEK 34.0%, % N ER 17.0%, LR
A PUAERKE UL T 20.8%, K 1 Fofn 2
RSB 24.5%F1 20.8%, ®iH 3 FiEERL 53
30.2%, 1M 4 FheFR B A 2 MES, & 3.8%. 1 &
FAE 7K ORI B RS KK 5 75 G B o 0.07~
7291 pg L7, PUIFE K 0.10~10.34 ug- L, & BE N

0.08~3.67 pg-L™”, 5BAFTEN 0.11~39.54 pg-L™, 1
B REZHN T ERZNHETSEREL, NSEER
B, AR & BB RS — R B BE 5 Y
HEZK R, S5 HEK AR B9 Y8 SR SR 30, Bl SRR
SRR M BE T B, 25 RS A 3 Ak FE R R
FOK I b TR BT, 5V T BRI E &R, il i 3
Sk A FRBES NI K, B R BE IR 25 3t 3R 1Y
WEREBM,
22 BEEMEN R ERRERERERERTL
B e

ARIFRGE R, B FHARRE 5 B R
AR, 7EHYHERRRAN R 2R,
[FIR , AN RIFZE R s bid: R AL A —
SR Fe R s HEIE Y b A 2R B RIS
B, 0P 5T BB B LR SO AEHE K 1 DL A JE T
KR 3K 4 5 T RERMZEE B FRGHK O R
HUK R IUARIPUE RIS E,

MEPEIEE 3 s HoK O F A
FEK e 4 RO A AR , SRl ik B
AR B SR HEK D Ab 387 R S B FR DU
R T E R R AT sh B, A i T
FATFIBIT AL AT B0 LA R AE T4 1 7 5 4
R, R4 PETREMMUAER HEMTER; &
B AR B R R YR 25 K, X
PRV ITE R T R AR S B REF TR
R, Wi I BRI B RBE, NI5EE
FEBEGTHLEER UHREME O BRI EM
MEE, EBENERERTES R T4+S. £T
X WO R B RAEL(6.44 pg - LT)TEHRK 0T i 45
m, G IR BB R (6.83 pg- LOTEHK M4k, A
BT 53 ARG, MG IHEK DALY DDA Rk B
RTHGHDK O, WS iR+ BRI L2 Y
SR EHHNR T4,
2.3 FRIMEXEAERTE ZERRKEPITLRE
=R

IRIBVLh MR TY | 20 & R S R S0l 4 A
FHIE KL R 53R 3 RS- TRAT RAE , RIZRET 5
RIFRALHLIX 26 5 51 H T VL3RR R b X f5 8 FRA
K BRI K A 3R R 22 5 e

GERFW, MR FRE , M EEN B R
VU2 s H B e 45 1 X AR R e e 14, i L IX i) 2=
PR, B LA ) A 2 H BTSRRI LS S O ) —
AR, R HAELTT R R B
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Table 4 Polluting amount of TCs in outlet and surrounding water environment from different kind of animal farms
FERGRE &Y % % A7 54 B/Ma/pg L F KA pg L
W3 (n=22) +ER 13 59.1 HEZK O R 300 m 0.13
HekO 20.74
VUK 13 59.1 HEZK O R 400 m 0.13
HEAR DR 45 m 6.44
SER 7 31.8 HEZK 0T 7 300 m 0.18
Hok AT 45 m 3.67
BIER 2 9.1 HkH 048
HekO 1.43
4$3%(n=10) TEE 6 60.0 HEZK O R 400 m 0.93
HkH 32.78
[LIETS 5 50.0 HEZK 0T 7 800 m 0.10
Hok o 6.83
SR 1 10.0 — — —
HEZK O R 400 m 0.13
BAOBR 2 20.0 Heko 034
Hek 0.44
B (n=21) +&EE 13 61.9 HeZk 1T 400 m 0.07
Hok o 72.91
PURRE 14 66.7 Hek o 0.11
Hezk O 10.34
SER 10 47.6 HEZK O FiE 400 m 0.08
HEZK 0 FiE 900 m 1.49
BIER 5 238 HkH 0.11
Hekd 39.54

KX T ER U RAEE RS L RN
SR TR —BKE, U o X SR 5K A
X F AL X A YR EE, R Y
HR SRR N TR TS Yk E L HAb X
L BT 2 X TR LAY, B
EEXH A THdit, —REHRCEARBHE
BYY, FEM R R E A REIRFIRCR .

REMIENN, THBEMEFENENAFES
B ECs 4358 64.32 mg- L' #1 6.11 mg L™, +E &
X RETRAR ECso (H4 1.2 mg- L9, {UNEFF,
ARPCRFEVE A R R B R e, SR IR
RARAYEE P IR, HEsikk 204 3
JUAFEM, B REIF R e 4R, O BB A K 1
N TRRHRATES, BRIE A X TFUARERRAER S
BOK I8 T 25 TR Lo 101 A K A A ) fe
PIARE", B H., AT K E E K, LA R
%],2004 FE 2B HE LB Lk 4 247.1x10% ¢,
BIREIR 2 577.9x10' 7, G IAE R R AL E &3

A3 A 7K PR ) 5 G Bt 70 3 A e R A 3 5 K R Tl
TKHER BTN, AT B SR A R E &3
WA TS YR , oA BRI A AL

3 &g

(1) B AT7E23RIE E N LT B b X R F 4t
A RSP =B IR R AR . VIR RIS
R EER TR RIS EN  EEE B AEL L
WIRIT R E KSR TFsh e, &EEshyE
KA = Ve . AT, BT R 50%~75%1¥)
DU 2 YR R T B PR 5 . AR
BAE, WA RAHIA R A & (AL
Lo A A, HAEFRFE I HEK 0 R A L K A e
M e RO & FEERER, LHELRZREM
PUFF A R E L 60.4%, 153 R AR E 53]
72.91 pg L7 1 10.34 pg L7, 3R ABTR G HRE
RASER R, AHEEHK O AR &R EL 39.54
pg L, AEZAM .
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Table 5 Polluting amount of TCs in outlet and surrounding water environment from different areas
X3 ity fiodieki 3R/ % WAL e/ ME/pg- L O AH/ g L
FHt(n=19) T+ER 15 78.9 Hezk 0 R 300 m 0.13
Heko 32.78
PUHFE 12 63.2 Heko 0.1
HkH 6.83
SBE 6 31.6 HeAK 0 F#% 300 m 0.18
HeZK R 200 m 2.42
BAER 3 15.8 Heko 0.11
Heko 0.63
FHH(n=9) +J/E 5 55.6 Hekd 0.29
HkH 68.37
[LIETS 6 66.7 Hek O R 50 m 0.21
FHNKIE 0.93
SBE 2 222 HeAK O FifE 100 m 0.32
HeAK O FifE 100 m 0.38
(WAL # 3 2 222 HkH 0.13
HkH 0.14
FEE (n=25) THEE 12 48.0 Hezk 0 R 400 m 0.07
Heko 72.91
PUHFE 14 56.0 HeZK O F i 800 m 0.10
Hekd 10.34
LBE 10 40.0 HezK 0 R 400 m 0.08
HAK I PEE 45 m 3.67
(WAL # 3 4 16.0 HkH 0.44
Heko 39.54

()R FE & SIS HEK O FIE BRIk 4 7
PUSRFRGUAE RITA A FIRREALH X5 055 B H
PUFRER 2SN A RIS sh B , 45 8
MEZERTIRITILE R IR T 15
TR, BRI AR e ERERE
WL W oe s DL R S ESE R, A Gt A R &
B2/, RECR M T R 25= A0, MoRkRE P $ds
WA 7K A

(3)H TR X 2T K Ak ARV F 23R gk
BB, BRI IR G B — 8 ], B AL — et Iy
VU R KA R A T B A L E R Y
R BRI Tl & 2%, FHOW RSk & R Hor
J& H 2558 Y, LR W B ZE A ARl 5 1) i, (A5
BOWFEIX S A Z B, I LTI ME Yok E
KBRS, R0 & B FRFH O, LY PR
PGS GO AR T HAR B X, FR AR AT
BRETSFEGRBERERBRE— S ARERN
TR
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