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WE(SDZ) fifififz FP T (SMX) | HY 46 W BE(TRM) U553 (CAP) ST R 3 (CLA) AR TP B (ENR)WE N B RS &, 43 J1E pH 6.5
FIpH 5 ~9 F5fF FbAT T KB B EE S, F9T T HUAE R A/ NE AP I s e R, S5 KW 50 pg- L' W AERBRFE T 6 FF
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15, SDZ 1 SMX Ay i 2 1 3 T e 3 i HiAth 4 AhhicE RBEE pH AL AN W 3, Sl oAbt A RIE S 5 Ry
FFR K ,SDZ SMX FI CLA 7EAEFH I E £S5 H AP HIEE L BIALEMH KRR, R 453124 0.931.,0.926 F1 0.751 , K P
AN HA Y R MR LA R TR . EARTTF R B BT, AR 3T & RS 4 b AR AR 200 MR H TG 2 B (EDDY
ST B ARV AR (ADD; B2, 78 pH 5 ~9 Z [BIFIFA: F A EDI £4E 16 f5 25 5, bk 258 A0 Y & 4 vl g = Az i
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SR PR AHYE AR RS ; i B AR R ER
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Abstract; Antibiotics enter the soil through livestock and poultry organic fertilizer, irrigation water and other ways.
After absorbed by plants, antibiotics will enter the food chain, and may cause passive exposure of human body.
Study about the accumulation of antibiotics in plants can provide references for evaluation of human health risks.
Many antibiotics belong to ionizable organic compounds, and they exist as different ionization forms at different pH
values, which leads to a very complicated mechanism of absorption and accumulation by plants. At present, the re-

search on the effect of ionization forms on absorption of antibiotics by plants is still lacking. In this study, sulfadia-
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zine (SDZ), sulfamethoxazole (SMX), trimethoprim (TRM), chloramphenicol (CAP), clarithromycin (CLA) and en-
rofloxacin (ENR) were selected as target antibiotics, and the hydroponic exposure experiments were carried out un-
der pH 6.5 and pH 5 ~9 for wheat and lettuce respectively to study the accumulation rules of antibiotics. The re-
sults showed that the enrichment of six antibiotics in wheat and lettuce roots under the exposure of 50 wg-L™" antibi-
otics was roughly as follows: ENR>TRM>CAP>CLA>SMX>SDZ. In the root absorption of antibiotics by lettuce,
with the increase of pH, the absorption of SDZ and SMX showed a significant downward trend, while the absorption
of other four antibiotics had no significant difference with the change of pH. By the analysis of the relationship be-
tween antibiotic forms and their absorption, it was found that the accumulation of SDZ, SMX and CLA in lettuce was
positively correlated with the proportion of its neutral forms, with R* of 0.931, 0.926 and 0.751, respectively, which
indicated that the neutral forms had an important contribution to its plant absorption. Under the exposure level of this
study, the estimated daily intake (EDI) of target antibiotics in edible part of lettuce is lower than the acceptable daily
intake (ADI), however, there is a 16-fold difference in EDI of the same antibiotic among pH 5 ~9, and the possible

human health risks caused by the accumulation of antibiotics by plants still need further study.

Keywords: antibiotics; plant accumulation; health risk; dissociation form; human exposure

i BT A R R A RN P R HiE Zhang
EWIRGE 2013 4R E 36 A BT RSN
92 700 t, 14 53 800 t &k AT H, HEI, H
FKE MR KSR BT R g oA R A
HEAGE, Hrp iR S &g AL ol
AR AR UE A L4 i+ 3R BRI, W0 Hu
SEUVEE rp [ b A AL S P R 3 1 1) = 3 v p R Hh e
B URBEEE R 0.1 ~2 683 g kg™, THEETHT
AR AT AR, 2 B W S A AR
Pesh R EE ) AR S YT e
R A 2R 110 25 8 ) e e A A TR ) e/ N B
Gt e 7 et e S A B U 1 0 1 K7/ DO R4 B
() SERUERE T LI DA AR f KU $2 it 55

HTABIFGE R, 6 T8 K B9 AE i 2 A LTS e
M5, SERRH R AR Y & B R B R
JE 5595 SR RRPE KRBT A« B AU SR
REBAERE T S AU 3Y), 7EA R pH T
AE 2 I AFIIES A BB 7 R A bk
A, XSEIARNMY & ENEIEY E 2,
Kong %57 % BT it 25 () - 85 2 B 78 Hh (10 W i b
pH BUEAH B B 22 5. Wu S E B 7 Fh i
HPE IS ) 25 W A 40 B B B AR A R R
(logBCF,.) 5 H pH 6.5 T 1Y 1E 3 BE-/K 70 it 7 5K
(logD, )Z Al RAFIREL R (BRE THEZME
T A WG AHOCE W2 TR I RBR T SRR YE 18
A S EIHLER S 0w AT fi 25 25 Y TEAE AR IR B A .
WERT UL T AT i B8 A W A A ) e R LA
fIsZme , RIEEAR)E Tl g s ik &9, AP AE R

GERFIPE A AR 25 0 22 5 JE 280 A W AL
SRR n] BEAFAE DT A D) (A5 BE— 2B AT 5T
ARICAE pH 5 ~9 THE TR 6 MbtAd R Ae/hE
A SR A RS RSE R, IR0 25 PG T O AR
BB fr , 2D BT A 2 A A AU B
— € HFER

1 ##157 % (Materials and methods)
1.1 SEsprel

PG YY) . /N2 (wheat, Triticum aestivum L.)Ff
THEM T AW AT, WL 3 d EBABREA R
Fr 7 d, FEHEAT K B 0, 38 30 R) 8 TR 1/8
LA E TR WA W PE R 12, H 3% (lettuce, Lactuca
sativayFP T T ER L E W, KA 22 d 5
B 12 A 2B AR E N 14 d F T
FRERLE AR B ITEN AR itk AT, SRR
EONFIR 16 h iR 23 °C 1R 60% , )6 20 000 1x;
FEA8 h IR 12 °C IREE 70% LI 0 1x,

Sy 3R ) . Bl e W 0 (sulfadiazine, SDZ; 4fi Ji
99% ) . fiifi ¢ H % Mk (sulfamethoxazole, SMX; 4fi J&
98% ), Hl 48, " IE (trimethoprim, TRM ; 4 J&F 98% ), 7%
7% & (clarithromycin, CLA; 4l [ 95%), & % &
(chloramphenicol, CAP; 4l if 98% ), J& i Vb & (enro-
floxacin, ENR; 4l 95% ) LA K PN bR 40 o o 7 B 2% -
13C,D3 (clarithromycin-13C, D3) fiff ¢ 1% 1 -D4 (sulfa-
diazine-D4) fitf iz H 3% M -D4 (sulfamethoxazole-D4)
FH 48 % i -D3 (trimethoprim-D3) | &L i# 70 5 -D5 (enro-
floxacin-D5) Fll 34 J& 7% -D3 (florfenicol-D3 )31 1 b
H REEHYE B (methanol ; 8 3% 40) | M (ace-
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tonitrile ; {433 410) N i (acetone ; {0,315 41) Fl N-PA %k —
L (primary secondary amine, PSA)#I14F32 [F Sig-
ma Aldrich ; iR (formic acid ; 53 #74) #1 FF iR £ (am-
monium formate ; 434721 ) 347 14 F Hv [ Kt v R 4% Rk
ikl

AT IR FH ) 32 28 ALE - 15 S0 AH (13-
=T DU FT 1% 5 B {Y (UPLC 1-Class-Waters Xevo
TQS, Waters 2\, 3¢ ) K5 % pH it (FE28-Stand-
ard, #§ ¥F ¥4 B 2 B A, & ). AN T EHE
(MGC350HP, I iff—fa B} 2 a8 A7 R A W D)
WL (M-02U, SlientShake, 1 [®) . B .0> Hl (TDZ5-
WS, M ACES O HLAL ES A R E], i ED A A
(MD200-2, Fi M B AL &5 A FR 2w, i ) 25 v
R TP (FD-1A-50 , b 50 19 B2 R 52 56 A3 A BR 2>

Al E),
1.2 SEE
1.2.1 /NERBEFRMNF

NI EIA L L 12 B2 E IR, A
A SDZ . SMX . TRM .CAP .CLA F1 ENR, {# 1% &
TR A E U IR F) 50 pg - L7, PR HCL AN
NaOH AT pH £ 6.5, #EHKHAHIT H BRIy
INZZ AT R BRI R R 3 d, R R Rl A R —
K pH, SERA A ZIE 3 A AT, R
SRR N TAUGAR Th AT BAREESR R AL 11
1.2.2 HRREGEFM

TERAE IR PRI L L 12 B2 E IR, A
A SDZ . SMX . TRM ,CAP . CLA F1 ENR, {#i %
W AR R IRF] 50 wg L7, AL 5 4, 1f
JH HCI #1 NaOH %5 pH 4312 5.6 .7 .8 F 9,
VEBCRK SR H R 4F 0 A S A T 5% 5%, 28 5% B[] 43
AR 13 9 d, BRI R AR —IK pH, SC5
WIS AR E 3 AT, N TAUEFE R
WEAMI 1.,

1.3 hrik
1.3.1 FEYFE S AL EE

BRI R E S SR A E,
HIRATBAKIEBE 3 8 , S8 5 7E B3 O TR AL
IR R B AL S R4 . R 300 mg b
AR TRES R 100 mg AR TRES LA 50 mL
BT A 50 ng IRE NBRYD , #EGHUCE 20 ~30
min, WI1—E ERBUERI(V(ZHIE): VIRE)=1:1,
NG FTCK RREAY 2 pH=3), Bk F& B 7 548
YIRE S R FR B e R 16 mL- g™ BRI,

AFEEE R G W E 1 min, 875 15 min, 7€ 4 000 r-
min~' R &0 15 min, B FIE R ICE S —HE N E
H HEE LIRS 3 GG 3 WHRIUY LIEW ., 1]
VER I 25 mg - mL 7 (EIE )N PSAMT AR
JETAHE 1 min, B HCE 30 min J5 BCE I R ARG
T A1 mL PRI SIAH(V(A): V(B)=95:5,A K
0.1% HR-H MR EA W, B AL 1:1 WP EE-&
IR AR bt %R, it 0.2 pm () PTFE-Q I
JE, U R A B HERE /N TR i UPLC-MS/MS 5347
1.3.2 I 2a A4

g M C18 A% (2.1 mmx50 mm,
1.7 wm), FEhAH A SR (IR BUE 43t 0.1% )-H iz
BB E 4 H 0.1% )% W, T sh A B A &N -H
(1 :1 V/V) AW, ¥l 40 °C L% K 0.3 mL-min™",
RN S pL, VEBREEEE N 0 ~2.5 min,95% A ~
90% A;2.5 ~7 min,90% A ~10% A;7 ~8 min,
10% A ~95% A;8 ~10 min,95% A,

TR S . B AR A R A FL WS 55 B8 -5 OE 25
F(ESI")FI1A & F(ESI ) Ui 94 i Ha S A = 7E 22
7 W A5 5 (MRM) T #4780 R 42 T <R
J&E R 35 350 °CF1 650 L-h™ AL SE N
700 kPa, EAN4 B R M 2.51 kv, EAKFTIE 40
# 1R,

1.3.3 e

ol AR P R A Ty AR AR Y H ARbe A= 2
FRENSCRANZE 2 AR, i _E 20 20 P (g s [ R
95% ~125% , MR B INAR SRR 90% ~120% .
1.3.4 Hdmabr

SE6 K 5 {# F] IBM SPSS Statistics Version 22
PEAT B E P22 00T, Duncan #5659 45 5 A 6] /)N
HERRIL, AR HFRC AL B £ RFE P<0.05 T
B REMNESR

2 ZR 51718 (Results and discussion)
AW 4 ZE3 6 FhdiA: R LS (SDZ
SMX) | JRME T 2K (ENR) K FR A R 2 (CLA) AT JHe
[ (CAP), H 52 T IE AN /IN A A S e e s 46 it
R,
2.1 PUARTENAE PR
TEpH 6.5 TR T 6 FiHiE RAE/INLE NI E
RO, PUAERTER I A F A2 A=Y & £ N
F (bioconcentration factor, BCF) 4 %l L, BCF,,, #l
BCF ., /R, WK 1 iR, PuERTAE/NZE i gk
ZPH ENR>TRM>CAP>CLA>SMX>SDZ, Hii |- 4
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*1 BHEREZRHRIESH
Table 1 Mass spectrometer parameters of target antibiotics

EIEEE S HE T (m/2) FiEF(m/2) HEFL LR/ V il i RE/V FL B
Antibiotic Parent ion (m/z) Daughter ion (m/z) Cone voltage/V Collision energy/V Tonization mode
T 1 W e (SDZ
B ) 25130 156.10%/92.10 25 1525 ESI*

Sulfadiazine (SDZ)
fith je W I - D4 (SDZ-D4)

L 25530 160.10*/96.10 25 15725 ESI*
Sulfadiazine-D4 (SDZ-D4)
il e H e (SMIX
M FF ) 254.00 92.00*/155.80 25 25/15 ESI*
Sulfamethoxazole (SMX)
Tk i g -D4 (SMX-D4
B A e-DA( ) 258.10 96.00*/159.80 25 2515 ESI*
Sulfamethoxazole-D4 (SMX-D4)
&N BE(TRM
. AR ,( ) 291.00 230.10*/123.10 30 25/30 ESI*
Trimethoprim (TRM)
¥ 1E-D3(TRM-D3
ﬁﬂ A iE ( ) 294.00 230.10*/123.10 30 25730 ESI*
Trimethoprim-D3 (TRM-D3)
BsTh B (ENR
1—7/%( ) 360.20 316.10*/342.10 25 15720 ESI*
Enrofloxacin (ENR)
RBa# b B -D5(ENR-D5S
i /% ( ) 365.30 321.40*/347.40 20 2020 ESI*
Enrofloxacin-D5 (ENR-D5)
hi B # (CLA
;i_ﬁ\ ﬁ?F ) 748.90 158.20*/83.10 24 26/50 ESI*
Clarithromycin (CLA)
WA % -13C,D3(CLA-13C,D3
ﬁi ﬁz, ( ) 752.50 162.20*/320.20 30 30/25 ESI*
Clarithromycin-13C,D3 (CLA-13C,D3)
S F (CAP
ih@i(, ) 321.10 151.96*/257.16 56 24/10 ESI”
Chloramphenicol (CAP)
L= b
JeZ%-D3(FFC-D3
A2 -D3( ) 359.12 339.16*/188.14 56 10/20 ESI™

Florfenicol-D3 (FFC-D3)

T NERE T,

Note: *is a quantitative ion.

R2 BERFARMIMARER R BXHRERZE (RSD)  J7i%H H R (MLD) FIEERR (MLQ)
Table 2 The spiked recoveries, relative standard deviation (RSD), method limit of detection (MLD)
and method limit of quantification (MLQ) of target antibiotics

B H I 2480 o
) Jm *ﬂ?mrxh Shoots Roots
Hirdy Spiked
Target compounds concentration BLes RSD MLD MLQ I RSD MLD MLQ
o1 Rate of . . Rate of . .
Apg-kg™) 1% Apg-kg™) Apg-ke™) 1% Apg-ke™) Apg-kg™)
recovery/% recovery/%
T i W LE(SDZ
ﬁﬂg%.}t( ) 50 116 12 0.04 0.14 108 22 0.02 0.07
Sulfadiazine (SDZ)
i iz HH e (SMX
( ) 50 95 23 0.09 030 90 44 0.04 0.14
Sulfamethoxazole (SMX)
HHE R BE(TRM
. . ( ) 50 107 34 0.02 0.07 108 42 001 0.04
Trimethoprim (TRM)
BikRvh B (ENR
_( ) 50 114 52 0.04 0.15 120 83 001 0.04
Enrofloxacin (ENR)
IR % (CLA
}lﬁ ﬁ?F ) 50 125 7.1 0.07 025 114 56 0.03 0.11
Clarithromycin (CLA)
HAFZ (CAP
( ) 50 108 76 0.63 2.09 112 72 048 1.60

Chloramphenicol (CAP)




545 4

TGS DU B B X AR B 5 R BB I R 47

U R VL 8.8 ~ 318 ng-kg ' (TR
i), MRS BEV L 132 ~ 7 248 pg-kg ™' (T i),
BCF,, {0 H 2.6 ~ 145, &5 H 0] %1, ENR , TRM
5 SDZ .SMX CAP .CLA 7E/NEAR TR B HERE 117
EREES WRSIAERNEWHIEEG X, &
JEE/NA 1 8 4 A K RIS AN T N T A
R RS G TR, AR AN, HE
R KA AT pH T i — 3 % 58 S0t
R E LN,
2.2 PUAERAEARTIEE

Koy EZE Frlfd st e, DE 2 1)
SMX M, SMX HA 2 A A] i 25 B Al , 7548 [7] pH
FUARR IS, Li 50 + 38 pH 290 8.1
M TRRSE T 15 Fe iy s 48, R IER T
PEIE R 25 2 o0, AR A 1 25 Py 0 8 AR
MW EA BT, AU E 5.6.7.8 A9
() pH BB, 40 1.3 F19 d 3t 3 N REEIHE k%208

9.0x10°

@) (1 #8 Roots
U2 Hb b 2041 Shoots
=~  80x10°f a
2
T b
22 .
pz 7040}
B 5 b
X 3 I
X3
£ 1Lox10°f i
@]
5.0x10% a ¢ c
. a c

007SDZ SMX TRM CAP CLA ENR
PR

Antibiotic species

BX AR E U ER MR,
2.2.1  ZEEBFRI & R AR

AP 3 R0 AR AR A 2205 o R hiE R
WD ATEREE 1 ~9 d NIEAR 3, ¥ REEERI N
ENR>TRM>CAP>CLA>SMX>SDZ, 5/N& ) E
REOUARL, BB H ARBTA: RAEIX 2 Bl 4 i I i
fEtEdtRlZ 4t . BT CAP #b, Hofth 5 Fhid: EAER
PR AU i B VAR R 1 ~9 d N E
BRI R A RAR AR Ak B 37
~45916 pg-kg ' (FHiH), #2805 70 1 vk B
BN 01 ~761 pg-keg ' (T, DIRESE1 KN
i, fiA= %) BCF $¥8 5 T 3, PiAEREARN
BCF,,,, fH7E 0.75 ~ 520 Z ], BCF,,,, {H1E 0.0009 ~
1.7 Z[a], H ENR &8 B K1 BCF,, A, HEH:
it AE R 1 ~3 MRS, BiRiAERM
BCF,,,, ¥ A% T BCF,,,, , H:7 ENR 1 TRM $14
B BCF,,, 1.

1801

3 (b) [ 14 Roots
B 1 2041 Shoots
K a
~8 160+ e
w2
o
2 2 140}
M_. ©
= g
# 8 b
¥ s T
ﬁ .% 20F
W 5 )
2 g 101 . T c
2 )
;A 07SDZ SMX TRM CAP CLA ENR

PUHERRIE

Antibiotic species

1 6 MEEENEZRMM FAATFHEIRRENMREEERF
T 2 (a) MR AN 204U ik 3 5 (b) AR R BN T,

Fig. 1 Accumulation concentration of six antibiotics in wheat roots and shoots, and root concentration factor in wheat

Note: (a) Concentration of roots and shoots; (b) Bioconcentration factor of roots.
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Fig. 2 The structure of SMX (a) and its speciation distribution at different pH values (b)
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Fig. 3 Accumulation concentrations of 6 antibiotics in lettuce roots and shoots after exposure for 1, 3 and 9 d respectively



545 4

TGS DU B B X AR B 5 R BB I R 49

*3 FREFE1XHAE pH FHTHEREERPHEYEELEEF(BCF)
Table 3 Bioconcentration factor (BCF) of antibiotics in lettuce under different

pH conditions after one day of exposure

bR BCF pH
Antibiotic 5 6 7 8 9
BCF.._ 257 1.86 129 075 0.90
e nE (SDZ) +0.05 +0.24 +0.03 +0.12 +0.09
Sulfadiazine (SDZ) BCE,,. 00518 0.0154 0.0051 0.0009 0.0066
+0.0302 +0.0058 +0.0034 +0.0002 +0.0021
BCF._ 19.7 9.94 599 259 350
it e FP IR (SMIX) 28 +1.06 +0.10 +052 £046
Sulfamethoxazole (SMX) BCE, 0.0298 0.0303 0.0184 0.0183 0.0247
+0.0030 +0.0008 +0.0033 +0.0019 +0.0134
BCF._ 4.09 761 490 8.48 156
iR (CLA) +1.00 £1.50 +1.60 +0.20 £35
Clarithromycin (CLA) BCF,_, 0203 0.158 0173 0.135 0.162
+0.040 +0.033 +0.019 +0.007 +0.027
BCF.. 536 594 663 572 703
FH 48 1 (TRM) +2.5 +22 +1.0 +73 +6.7
Trimethoprim (TRM) BCF,. 171 144 149 0.80 095
+0.38 +0.03 +0.14 +0.09 +023
BCF, 383 503 502 402 520
BT BL(ENR) +51 +110 +60 +145 +72
Enrofloxacin (ENR) BCE,, 0.90 137 1.67 133 1.06
’ +0.56 +0.75 +0.13 +0.06 +022
BCF, 23.1 340 23.1 29 4 338
AEFE(CAP) +2.0 +6.5 +3.0 +22 +53
Chloramphenicol (CAP) BCF,. 0.606 0.863 0.871 0.734 0.440
+0.287 £0.192 +0.121 £0.178 +0.483

2.2.2 JEEXMPUAEREENE I

HArpiAE R B pK, Q1 4 o, 72525 pH i
RN IR IIE S e an 3k 5 s i r k2
% Wu SR HAsPUARTE pH 5 ~9 &AM T
B HEAS AL N IE 3 fis, SDZ Al SMX 7 pH 5 ~9
BB A R AR 2 e R IR B pH TR
PR RS HA 4 Fhdid: 200 s 2kl pH A2 k%
AR, B Bt ERTEpH 5 ~9 THY
logBCF,,, 5 HEEA LHIA" A TEM G . 45
WE 4 frw, & # SDZ , SMX Fl CLA i logBCF,,,
HA" MRAIBERMIEHEER, R 55518
0.931.,0.926 #110.751, BB SDZ SMX #l CLA
YIRS T o Sl . AR ds i (&)
BTSN PR 5 I A8 25 52 SAE Y 240 M i HE e LRIk
GBS TR RO AT 52 me L i 4, A kv

PEIE 25 1 8 B 25 5 Bl A o W i R TRM,
CAP Fl ENR 7EA R & 5 5 B R Z [
B R M . TP A 20 25 40 A T 22 AR
K, FCAE Wy W M T REAEAE Z2 RO R HLEL, B an,
Meng 258 550 pH 5.5 F 2 BB T BRI R
PR L AT g R 3 3 F A2 T B DK B S AR R
Wi, PRI, 57T TRM ,CAP F1 ENR FRAE 9 U5
H T B — 25T,
2.3 XF A 5 i XU

i B AR WS | 4 i AR
ATy, WTRES SR AR Hsh 2258 . B4, Pal-
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Table 4 Acid dissociation constant (pK,) of

target antibiotics

AR
Antibiotics
it i v 5E (SDZ)
Sulfadiazine (SDZ)
it iz Y s (SMIX)
Sulfamethoxazole (SMX)

pK,

a

6.99(fig M acidic), 2.01 (BT basic)”

6.16(12 1 acidic), 1.97(BHE: basic)”

SR (CLA)

1246 (R acidic), 9 (T basic)”
Clarithromycin (CLA) (FRTE acidic), 9(WH M basic)

4R IE(TRM)

17 33(FR 1 acidic), 7.16(Ff 7k basic)®
Trimethoprim (TRM) ( acidic) (i asic)

Barth BL(ENR)

6.06(FAHE acidic), 7.7 (I basic)2)
Enrofloxacin (ENR) (R acidic), 7.7(Bd 1 basic)

S # K (CAP)

) 8 69(AR 1 acidic), -2 8(Fl 4 basic)”
Chloramphenicol (CAP)

A RO B DrugBank $045 FEGIREX A http://www.drugbank .ca).,
Note: Data with * comes from DrugBank database (available at http://

www.drugbank.ca).

x5 BIFMEREARE pH FHTHRERSLLA]
Table 5 Proportion of dissociation form of target antibiotics under different pH conditions

(%)
HUER Iz
pH=5 pH=6 pH=7 pH=8 pH=9
Antibiotic Form
A’ 99 91 49 9 1
T W IE(SDZ)
A” 1 9 51 91 99
Sulfadiazine (SDZ)
A 0 0 0 0 0
A° 93 59 13 1 0
i i HY e (SMIX)
A 7 41 87 99 100
Sulfamethoxazole (SMX)
A 0 0 0 0 0
A° 0 0 1 9 50
FLRLEEF (CLA)
. . A” 0 0 0 0 0
Clarithromycin (CLA)
A* 100 100 99 91 50
A 1 6 41 87 99
R IE(TRM) )
A 0 0 0 0 0
Trimethoprim (TRM)
A" 99 94 59 13 1
A° 0 2 7 1 0
B> B (ENR)
A” 0 2 59 98 100
Enrofloxacin (ENR)
A" 100 96 34 1 0
. AL 100 100 98 83 33
H# K (CAP) i
A 0 0 2 17 67
Chloramphenicol (CAP)
A 0 0 0 0 0

A FR P EIES AT RN TS A R E TIES,

Note: A° represents neutral form; A" represents cationic form; A~ represents anionic form.
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Table 6 Estimated daily intake of target antibiotics after 9 d of exposure at different pH values

H AVF A (ADI) H Wifhi#8 A S (EDD/(pg kg™ -d™)
A /(;Lg-kg’1 -d’l) Estimated daily intake (EDI)
Antibiotic Acceptable daily intake (ADI) Apg-kg™'-d™h)

Apg-kg'-d™) pH5 pH 6 pH 7 pH 8 pH9
fif i W I (SDZ) Sulfadiazine (SDZ) 2000 0.00625 0.00488 0.00175 0.00050 0.00038

fitf il Y 38 (SMX) Sulfamethoxazole (SMX) 20051 00136 0.0044 0.0038 0.0014 0.0025

P15 (CLA) Clarithromycin (CLA) ND 0.153 0231 0.090 0.111 0.103

485 E(TRM) Trimethoprim (TRM) 12560 0.725 0.774 0.505 0516 0453
4155 Z (CAP) Chloramphenicol (CAP) 1182 0.0150 00113 0.0050 0.0313 0.0063

JBi#% 1) B2 (ENR) Enrofloxacin (ENR) 6281 0254 0.860 0951 0.886 0.738

1 ND R AR E N A

Note: ND indicates no data available.
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