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A S ER AR E BN AEE hRER KR
T

I, & 2, & &, s, O, IR, s
(LE RN RSB 1T 0R BEAE 2100955 2 VTR AROENMFBE VTINS5 & 7= M i T8 s S0 =, Rl ik
77 i B A RS PEAG SE R VLR p e 210014)

WE. DS E R R A AR T 7 Fh s AR 2 [ B RE (SDZ) (BRJEF (FF) (EhR
NV R (CIP) SRR B R Pk G (LCM) (EhfRE 15 ER (DOX) ShflMEnk (EFT) AR WE (TYL) JEL
-t B T T RS AU AT IRT, ATE O LR XU, 95 2L 32 WA bl i T 3 1 1) - 338 o B8 0 A 3R e e 3l o
B G TNt s T, B R A R S 402 R R B B B A OG; LI I UAE R O b, P B A R A
R B 5 B RS2 EFT, SERE MR A0S FF, A 6 b B A A 3R % et B 25 60 5T [ S SO THE n, B EFT AP oA 6
PP AE R A 4L, SDZ FF CIP LCM 760 i & 250 3538 B ) s SR 1 K, 7E T s b & T RURR: 5,
DOX Al TYL 7E M F S B P& A/

KR BABAER; B, HHEE,; BIEREG BEREG KT

FESES: X592 XEkFRIZAD . A XEHS: 1000-4440(2021)06-1575-08

Transport and risk assessment of typical veterinary antibiotics in soil-let-
tuce

WANG Qian-qian', GONG Lan*, ZHU Lei’, LUAN Feng-ting’, HE Tao’, WANG Ran'?, WEI Rui-cheng’

(1.College of Animal Science and Technology, Nanjing Agricultural University, Nanjing 210095, China; 2. Jiangsu Provincial Key Laboratory of Animal-

derived Food Safety, Jiangsu Academy of Agricultural Sciences/Key Lab of Agro-Product Safety Risk Evaluation, Ministry of Agriculture, Nanjing 210014,
yety g Y g Y g Y Y g ying

China)

Abstract: In this pot experiment, the transport of seven veterinary antibiotics, such as sulfadiazine (SDZ) , florfen-
icol (FF), ciprofloxacin (CIP), lincomycin (LCM) , doxycycline (DOX) , ceftiofur (EFT) , tylosin (TYL), in soil-let-
tuce was studied by using lettuce as the experimental material, so as to evaluate environmental risks. The results showed
that the degradation rate of veterinary antibiotics in the soil planted with lettuce was significantly higher than that in the soil
without lettuce, and the exposure time was negatively correlated with the amount of antibiotic residues. The higher initial
content of veterinary antibiotics in the soil, the faster degradation rate of antibiotics. EFT was the most easily degraded, and
FF was the most difficult to degrade. With the increase of exposure time, the content of veterinary antibiotics in lettuce in-
creased continuously. Six kinds of antibiotics had enrichment phenomenon except EFT. The transport capacity and enrich-
ment of SDZ, FF, CIP and LCM in the stems and leaves of the lettuce were large, so it had high risk to eat them. On the

contrary, DOX and TYL had low edible risk in lettuce.

Key words: veterinary antibiotics; soil; lettuce;
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SEATL S IRy R E R AR 4
Giit, o E B BOR AR R P A R 2 4
tH P E B AR B AR TR R 1 70% , 5 A R A
BFEEY 46. 1% 0 2019 AR ARV AR AT & A 194
SN BRI A R v 24 A0 i A A A SR TR RS AN
Mo AHRAE G 259, W b AE RG], &
SRR 2 NN S ) A 1 b s BB A BR B A
NS PR B R 8% 2% A R ST AR
ZIH30% ~90% 24545 L) 28 5 1 i =y () 98 X sk
PATEZEIR T, Tl I 45 b B R s R R R AR A L A
WFRGEHY . BUE R R ST I5 Y, 73R
Ba i LA 25 3 W 9 2 B I 1) A 35
G TR R GE TR AR S PR B XU, X A AN
B RS BV A AU

AR IR B AE DI AR B R G R Ry
PE (R T e ) X 18 24 22 4 ) IAURS: DA A
FERCE N RFRHRAE BT A R AR B
BN PUPR RSP AR R BA W RE Ty, B Wit Fil +
b p BTN, 2R R A
AR AR 2 (e AR MHe 2K 0 A 2R A 38 v A 3 A, []
TR AT 25 185 T N 2 2 e 9 XU, SR T, AR 3R 45
T ZRPUEZIFAFRIIR G, LI RGN 2R
AR TR O R A 25 57, R R ATTE
KR AT i — L RS

ABFFEAR YA T 42 [ FR A3 TR BB A R Al
AR S M b Hi A KR B B M PTEE R R
IR HATICRAE R T 1 7 Fh BT A 2R 50
2, U BRORARTH 9 1M & B o SR, 44U
SEFR A P 4 3 K RE/K & (Maximum water holding
capacity, MWHC) [ 60% 1171l 2= G4 150 , 38 3 e
BB AN [ ZH LU AL h Hi AR Rk B i A ) 4R
i, LA RBTA: R H B BRI LIz s 1, U
TS A R A B SR R G P R R IS ML, T A
AN TR 2 AR R A [ — Tl i b ) BBUXR: , O
2P R IR 2 VPPN S B ARl S
1 ARSI
1.1 ik

T S A AR M B8 L B A
A BRZ R AL, g R VY SR 79. 0%
701, 13. 0% I 8. 0% 1R+, #4135 548
SrUesiR A, TIEA LTS I E] 2.8%, LIEX

TIE a2 mm G5 60 0, X 5 25 0 e e
(SDZ) , 4l i =99. 0% , MW = 250. 28 g/mol; f % &
% (FF) 4l =98. 0% , MW = 358. 21 g/mol ; LRI
WYL (CIP) , 4l =98. 0% , MW = 367. 80 g/mol;
MM AT TR B KAEY (LCM) , 2l = 98. 0%,
MW =443. 00 g/mol ; £h iR i 71 8¢ K ( DOX) , 4l J&F =
97.0% ,MW = 503.93 g/mol; k 7 BE Wk ( EFT) , 4f
i 299. 0% ,MW = 523. 56 g/mol; % "R £ (TYL) ,
4l =93.0% ,MW =916. 10 g/mol, LA I~ 24 fit #4115
T Tapery 23],
1.2 FENEH

API 6500 plus = 50BCRH €3 B B BT 35X ( & (=]
SCIEX 23 ] 7 i), N-EVAP TM112 & W AX ( 25 [E
Organomation 2 F] =i ) ,LYO QUEST -85 H.%5 &k
THEHL( VY HEF Telstar 23 F 7= i) , Arium Pro #8 4§
KA (FE 1] Sartorius 23 F F=fi ) , Eppendorf 5810R 15
HA IR EL.OHL( SEE Eppendorf 23 7774 ) , VORTEX
2 el IR AT (B IKA AR =), HY-2 2 H
PG w CH M FE AR FL 25 BR A W] 7™ i), KQ-200KDB
U D AR R T e s (B L S AR A PR
H 7o), PE28 30 pH 11 (# - METTLER TOLE-
DO A F =), BAS L1 A A Ok E (95
Waters 23 7] 77 i), StrataTM-X33 m [ AH ZE BUH: (56
[E] Phenomenex 23 6 F250) &
1.3 FEHRERF

HEE OB (g 9, 3 E Honeywell 2\ A ™
i), R (i g, fE = CNW 23 5] 7= 5 ), B (4
Bral LI e fb 2= e A R A FI = 5 ), 2
(ATl KRR IR AL 24 R A BR 28 ) 7= ), 4
IR (99. 5% , KBFFEE BRAL G0 A FRA 7l )
WGV 2R —4H(99. 0% , KR IR AL 2R 7 A
FRA T =), 1IE CE (o3 AT 4k, [ 25 48 P Ak 2350
A BRAF =), T KBRS 41 (99. 0% , AR}
BEAL i A IR F = ) A AN (B2, PE B
BheE R A BR A E 5 .
1.4 HRfE R R B il FOAR 74 i £

S3 M HERR AR 7 Bl R AR 20038 AR AE S
FH RS A% 0 72 25, B AR 1. 0 mg/ml B — s 1 i
W, BT B FPUAE R ARG E H 10% S B K
Fi ke BCH % 10 mg/LIGIR &b b o] TAEW, =
WS SR A PR b ) TAEW, H 10% S G 7K (i
afi )B4 0.5 we/L 1.0 wg/L.2.0 pg/L.10.0
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pe/L.20 pe/L 100 we/LIRGARE TR, brifEfs
T =20 COHAF, IR G IRMETAEWRARAT T 4 C oK
TR IRA 5
1.5 #FEFBMEAFERKE

DA B B R VR il g x4 IR & 4 b AE
RTEA P (PIER B NaOH ¥ ) i 47
fift o o T HERRAT LIS R0 52 a4 08 0 A [5)A HL
FIVE TR g e W 1, I SRR . (1)
WA BN 9 em FEFRIIL, 730 Bl AKH R /N 8 4R
— 5K, X IR AT S5, $ 50 30 R UKL i
®1 MFRFHMEFRRBWIRIT (n=3)

T R/ ) i P S Rl RS WA 5. 0 ml
TR 25 R S TR R I, R4 3 3 I
B, (2)FIGFREMCE AN TARESE AT, AR
JGHR 14 h, R B 18 °C 7 MR 2B /G 10 h, IR 15 °C i
JEHN 80% , FE4 3 d FIER 7 d WS Fh 7 & ZE 15 0,
(3) i sXT B AL AR IR A & ZFFp 4, (4) TR Fb
TRAFBME R, FFRFH=(H13 d KW
T 750 B R 740 x 100% , #h T R 253 = (F7 7 d
R E AR 40 x100%

Table 1 The design of seed germination potential and germination rate experiments(n=3)

A5 HhiER HHLET iy
Xt e 1 i X AR B T
Xt A4 T -1 x BN SR8 T AR ARG HLIE ) (PIER  H EE NaOH) TR S e A1
X HRAL I -2 ¥ A S5 1A R ARB A 7 HLIZ 370 (PSR, B B \NaOH ) FWREM TSR T
X HRAL -3 ¥ TIN5 AR AR R BB HLER (VB | H B2 \NaOH) AUk POR M B BT
B 1 IRZ5(5 mg/L) PR FH i NaOH TR B ER T
R I 125 (20 mg/L) DI | F s NaOH TR S R
e | TR25(50 mg/L) P Y NaOH AR M B ER T

1.6 #iHilLw

FRE 7 e F P AR 2 N R oK i e EA TR
G, BOH NG 2R EE | # I SeiAE X T B T+
hoRAMRBE LIER GRS =SS
mg/kg .50 mg/kg, MBS EMFAE 24 CHRMT
AFATIRA BT R OB 12 b, JBRE 12
h, HiE 20 °C, 7% 18 °C , A X5 60% ~ 80% ) 1
IR PR S ER 3~ 4 B BB, Phik
AR —-EH S ERR RN 4.8 ke LIEMNE
(K 49.5 em, T8 17.5 em, & 14.0 em) 1, 545 5
BR o B 25 B oK BEWE 3 2k W 4 7 Jo i, i A
T K R R AR AR R KK 60% ., 24
m AN 0 mg/kg .5 mg/kg 50 mg/kg, R (TC
) WAL IR AN 5 mg/kg 50 me/kg, I A (A
)Y =N 0 meg/kg. 5 mg/kg 50 mg/kg,
R TR 2, AT 3 M E A, X R 5
FITEBARIG S 21 d(F20) FEE 28 d (L)
FEFOKUERE 3 h JE Y RS RS AL o B TE
AR JE 5 21 d (L) A 28 d () F A
FOKMERE 3 h JE W 3R S8R, IR

AT R B E & IR A (50 mg/kg) 7E 12 d Bt
FHESEASE (AR i LASCERAE il 4 BsF o) 385 1 Xof
AR 12 d A AR ARG 12 do BT8R
S A AR R A BRI AR LR R B LAAE [ —
BRIE 5 em AbSRALHT SR Z A ) LS i

®2 A@RAEIRT(n=3)

Table 2 The design of pot experiment(n=3)

+ ey . B 3eeAing |
ZH 5 BA 2 A

—ﬂ}JIJ (mg/kg) mﬁﬁ?ﬂ.‘é‘z% l&lb%ﬂ*ﬁ (d)

X RR 2] 5.50 7 R 24 T 12.21.28
B2 0.5.50 7 MRZY H 12.21 28

1.7 BREMIERERMERSENTE

1.7.1 #Hsara®  HEAENEOLNTEH, B
BT KA vk v P 5 R AR, BRI
e, AU AR, 2 B BUR R AR 943
YIBUNE VR T (R T RS R ) , —20 C f&
o

1.7.2 H&:EZARAZRR HHAEN BEXTE
() - AL SRR FREL 5. 00 g JUE 50 ml B0,
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B 20 ml HEE (40 A 26) A1 0. 1 mol/L Na, EDTA-
Mecllvaine ZE AT (9 : 1,pH=6.0) , JiEiw 30 s, Ik
¥ 10 min, #7 I 20 min, 10 000 r/min &[> 5 min,
¥ LSRR R B0, B UL LA R
—W 2 R B A IR, T 40 CTFAAME
10 ml, fin 0.1 mol/L Na, EDTA-Mcllvaine 2% PR MR
(pH=6.0) FiBEE 30 ml, & . B AR
Bk &R B B 25 0.5 g & 50 ml 8504, A
20 ml ZHE (4 #Mréli) A1 0.1 mol/L Na, EDTA-
Mcllvaine ZZ AR (9 ¢ 1,pH=6.0) , JiE#w 30 s, Ik
¥ 10 min, #7 I 20 min, 10 000 r/min &> 5 min,
¥ LR ER N ECE T, BEE U LSRR
Wk B 2 R EIEWA T, A 10 ml TEC 4,
PE¥% 5 min,8 000 t/min 0> 5 min, B FZER .
F 40 € FASKE 10 ml, /il 0. 1 mol/L Na,EDTA-
Mecllvaine Z& AT (pH=6. 0) B2 30 ml, & .
1.7.3  #&4%4  StrataTM-X33 [E A A UK O
6 ml FIEE (3% %) .6 ml 0.1 mol/L Na, EDTA-
Mcllvaine 2% Wi (pH=4.0) iHi 1k, B B 45K £
WA, 10 ml ZKRSE , filH o AR e (53541 8
ml YEBE, 10 ml B0 R VR , T 40 C M A
SR MAT S (10% 20 ) 1. 0 ml R4
fift TS AL B 2 min, AL 0.22 pm S8k, T
JE o
1.7.4 ZakAE#EREEH WK KA
ACQUITY UPLC BEH CI18 {4 % £ (100.0 mmx
2.1 mmx 1.7 pm), ¥R A 40 C, HH A 0.3
ml/min,i&#%j’ﬂ 10 pl, EE AR R st
K BER 0. 1% WK, Bkt a3k 45
V, REESCN 8 V, B TR HL R S 500 V., B TR
JEH 500 °C,FSETIH 3.45 Pa, fi B E SR
3.79 Pa, A X 2 On A, B
BT, S AR FH F BEAK S A0 20V, il
BN TV, E TR TEN-4 500 V, B FIRIREE K 500
C,FEASIE SN 3,10 Pa, B E J1N 3. 45 Pa,
I 2 RO A DL R 25 B 2
BOMBARA M S AL R e 2k R TEM

R T U R SO ) TG, SR S AR R
s R S S0 DC Ao I R A7 e 1, TR ImDfie 3 i
439 R RE R AG 2.10,100 %5, 7E 0. 68 ng/kg % 421
e/ kg 71 PRl 0 75 1) A HE R B S RE S b PR R W
[ A 591 K 2 72. 4% ~ 86. 2% 69. 2% ~ 87. 3% , AH

MAREIR 22 /N T 10% 5 77 2 A HY FR 0. 34~ 1. 33
pe kg, SET IR 0. 58 ~4. 21 pe/kg, M 5E 45 50T 3
SEASTR IO AL ARSI A BEoR , A SEBRAE f
it 421 wg/ke, ALREAT S 22 2 M [N PR E
1.8 HESITH

PRGN E ERE(BCF)HHEA
AN BCF.y = Cup/ Coy,BCF = Cy/ C oy, H
1, Coy T RZEM A RS (mg/kg) , Cp WAR
ARG (mg/ke) , C e W HERPUAER SR
(mg/kg) o PrAZMAEYIH T 56 3 A s &R
(TR WEAXN . TF = Cup/ Cy, P, Cop N
PAEREZEN PR (mg/kg) , Cy MPLA RAER
& (mg/kg) o HEFPHLA R AERE F(R) A
AN R=C/ C,x100% ,Hrr, € JBtla] e(d) iFak
B R SR (mg/kg) , Co NP E R IG &/,

W5 A5 2 A 56 B8 6 R Excel 474125 58
FHEb 3, AR5 FEHT SPSS 25. 0 % One-Way ANO-
VA 478 22 55007, LA P<0. 05 ( =57 B 3#) 1E
h2E S WE VAR, RIS A5 R DL O I B AR i 2
%%/~ . H Graphpad Prism8. 0. 2 #471ER

2 HR50Hr

2.1 AELEXHAREMHFLZFHNEI

ST I DLV A2 ] 68 B R 2 3 R 2
RENHRA 2 (BTGB 22 5% (P>0.05) , MBS E
FF7E 5 mg/L.20 mg/ LA 50 mg/LEFbiE ZALHE
2 B YU R AL RN, R SRS &
FREE TR (P<0.05) (1), RUIEME T
AR AT SER T L RSk R
TG 5 BEE T A 2% A0 H A i 1S I P s
(R R ZF 35 I 2R 3 T
22 EFMEREIERNKE

WA PR I S 1 ) A 8 v B S ) RS 7
Pt AERG B R TRE(R3), BI(0~12d) £
BrhhiA R E R B K TR (13~21 d,
22~28 d) , L& S W IR P AR R R i R
TARA i, R B i SN R IEAH G R, Xt
AP Z B aR B G O, U5 K 1 FF AT DOX 19
B B R B UL FF ORI DOX MERRf# | 78 + 1 v fa
€ ;EFT CIP FIl LCM fE13~28 d + 338 v [ i 1 J&
P TE 12 d Z )5 EFT 5% B i 81X, W] EFT A
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Fig.1 Effects of different treatments on seed germination potential and germination rate in lettuce

e PR S5 |, B B] A 4HERS , Lo
7 R FPUAR R Ak BRI BR B AR R R, O B
PR 3 R fifp i3 08 T o i R 1Y L 3, AR B B 5 IR
IR IIEAC R (K 4) , BEUTE YA R4
A 2 A R A R BRACR . R (0~ 12

d) BErP R HPUE R S BT R R R T
(13~21d.22~28 d), & MRAIIE AL BEAY 55 ST
A ZR R B ARER FF AN/ T 4% , 5 B AR T Jo s ¢
21, UL G0 5 T LU i G R PTAE R

®3 TRAAMEERMEZLELR(RAHENHARE) EARMEBLEFHRES

Table 3 Residue content of veterinary antibiotics in soil ( without lettuce) at different time under different treatments

0d 21 d 28 d
HH Wi
ik & (mg/kg) B RO LaHES BR RO LIHES BR RO i LAHES BR R O i 3RS

(mg/kg) (%) (mg/kg) (%) (mg/kg) (%) (mg/kg) (%)
SDZ 5 4.21 84.3 2.44 48.9 0.80 16.10 0.45 9.00
50 36.71 73.4 12.81 25.6 4.69 9.40 2.64 5.30
FF 5 4.48 89.6 3.10 62.0 1.96 39.30 1.38 27.60
50 40.22 80.4 17.22 34.4 7.77 15.50 4.20 8.40
CIP 5 3.62 72.4 1.01 20.2 0.35 7.00 0.12 2.40
50 37.34 74.7 10.23 20.5 3.79 7.60 2.31 4.60
LCM 5 3.70 73.9 1.13 22.7 0.42 8.40 0.23 4.60
50 37.87 75.8 11.81 23.6 4.21 8.40 2.38 4.80
DOX 5 4.41 88.2 2.66 53.2 1.18 23.60 0.78 15.50
50 38.19 76.4 13.28 26.6 5.14 10.30 2.98 6.00
EFT 5 3.77 75.4 0.09 1.9 ND ND ND ND
50 36.72 73.4 4.73 9.5 0.02 0.04 0.02 0.03
TYL 5 4.42 88.4 2.63 52.5 0.98 19.60 0.57 11.40
50 38.04 76.1 13.61 27.2 5.47 10.90 2.95 5.90

SDZ . i e WEIE s FF . S8R JE % 5 CIP . SR PRI I VD 2 s LCM SRR VT 55 R UK A9 DOX . $h AR R 15 2 EFT L AUMEWL  TYL Z8 SR %, ND o

AAG ],

23 ERAMAEZRAEMAREARRBAMNIRNE
T E N (50 mg/kg) B LA ZH T
MBS B AE R I HCRE T RS 12 d i H
BB RSN AL A R AR T 12 d.21 d.,28 d [t
FHBSE, MESS R (£ 5) Box 7 FE P4 KR
EFT &b, $7E M S E A 20h R 21, 3B EFT i

B BBk S b v il P AR AR B I KU 3/, X
EFT ZEME PR E A G,

TEARTR N4 5252 12 d .21 d .28 d, [ EFT 4},
Hox 6 P P AE R R RR P AR 1, 12 d
Bt v R B A R 8% B e, B R A
) R S, I Y 5 T L 2 PP i B i R T R A
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PRI I 5 o 5 I A 2R %) W ek 2% k2 1k
B JoAE D L SR AT RE A T AR A D el
WITER ST R, S B U P B YU R
FrEREL, e R — U T 0~ 12 d 3
HPAERBEE TR T 21 d 28 d 1Y
SER (HAATEER R FF RS 3 sk B a1y

JEd i, # W FF e R , A 5 Z 56 R
A )RR 56 DR 2R R T R A

M B B AR B A WUREE ), FF
SDZ .CIP Fl LCM 4250t >A8 %, DOX F1 TYL &
HRERSZEM ZEMXF FF AR 5, % TYL 1Y
R IAIG , X 5 2 YA B S5 A M A G

R4 TRAAMEERMERLELE(HEHARE) EARMEBLEFHNEAESE

Table 4 Residue contentof veterinary antibiotics in soil ( with lettuce) at different time under different treatments

] ——_— 0d 21d 28 d
BUER  (mgke)  REAR OREDR OREAR OREER O RRAR KRR RMAR RRE

(mg/k) (%) (mgke) (%) (mgke) (%) (mgkg) (%)
SDZ 5 4.20 83.9 1.60 32.0 0.16 3.2 0.04 0.7
50 37.40 74.8 6.27 12.5 0.85 1.7 0.39 0.8
FF 5 4.46 89.3 2.31 46.2 0.24 4.8 0.17 3.5
50 40.87 81.7 11.98 24.0 2.57 5.1 1.17 2.3
CIP 5 3.71 74.3 0.72 14.4 0.08 1.6 0.01 0.3
50 37.20 74.4 3.24 6.5 0.61 1.2 0.31 0.6
LCM 5 3.66 73.2 1.35 26.9 0.12 2.3 0.01 0.2
50 36.86 73.7 3.91 7.8 0.70 1.4 0.26 0.5
DOX 5 4.40 88.0 0.66 13.1 0.08 1.6 0.03 0.6
50 38.05 76.1 5.81 11.6 0.86 1.7 0.14 0.3
EFT 5 3.77 75.4 ND ND ND ND ND ND
50 36.80 73.6 7.06 14.1 ND ND ND ND
TYL 5 4.41 88.2 0.54 10.8 0.29 5.8 0.04 0.9

50 38.64 77.3 2.65

5.3 18 2.4 0.53 1.1

1
SDZ: T W& BE ; FF : 8K JE 7% ; CIP . SRFRIF N VD &  LCM : SRR MK AT 35 3 SAUK 54 s DOX : FR R J1 B 2K EFT S AUMENK  TYL Z8 AR & . ND RR

AAG ]

x5 HABEAREKHTERNERREE

Table 5 Residue content of veterinary antibiotics in different tissues of lettuce

5 mg/kgf FHPUAE R AL 12 d

50 mg/ kgt LA F AL AL 12 d

5 mg/kg B HBUERAM 21 d 5 mg/kg LA RKALHE 28 d

PA
ﬁl% ZEnPrp R O MROPARER A AP A MR AR ZErb R R A MU ERE AR b R B A e R RE SR
(pg’ks) (pg/’ks) (peg'ke) (pe’ke) (pg/kg) (pg/ke) (pe/kg) (re'ke)

SDZ 13800426401  51976x7.92 59437427292 26704424372  168.22+9.83 134.44+4.00 66.17+7.11 44.08+2.23
FF 1 623.33£0.22 602.44-109.84 11 632.924695.19 5 055.34x613.51  488.17+90.76 73.14+1346  178.57+16.40 63.57+6.88
CIP 506.79+1559  199.13x4.02  2688.52+80.92 1607912214  93.58+15.68 71.25+8.48 32.67+0.85 33.67+3.66
LCM 900.36+5533 421362022  3457.38+31.31 2 008.40%9.55 92.80+0.86 90.54+0.74 46.63+0.63 48.67+6.42
DOX 100.85+0.67 118.96+3.53  1451.06x70.74 1725.76+21.76  47.33+5.78 59.79+7.54 2.71£2.07 3221£1.38
TYL 95.08+7.17 10021£0.14 1 040.48+119.23 1 372.45+72.18 16.09+5.44 21.81+10.32 5.63+0.75 8.04+1.30

SDZ . [ e WEIE ; FF . 848 JE % CIP . SRR TN VD 2 s LCM . Eh IR AR W B R HUK A4 s DOX . 3R BRI B K TYL Z8 AR K . Sk fmeEnk s R e 5],

24 EfMEEEMHASEHALAREDINHKIZR
B(TF)

ME 2 AT LIE H,SDZ FF . LCM .CIP /Y TF {i>
L, IR 28R 12 d, BATEM B8 v DR 21 250
(IS fE S8 | T DOX A TYL By TF {E<1, Bl

FRER 12 d B EATHER B B MR B 22 1y %12
BEIHCES . AEIRAS I E AL BE T, i B R T
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Fig.2 The translocation factor ( TF) of veterinary antibiotics

in lettuce tissues and organs
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Fig.3 The bioconcentration factor of veterinary antibiotics in

stems, leaves and roots of lettuce at 12 days
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