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Bioaccessibility and dynamic dissolution of cadmium from compound-contaminated soils containing
cadmium and ciprofloxacin

GUO Jian—bo, CHANG Xu—-hui, CHEN Long, LIU Xiao—tong, WANG Shu-ping”

(College of Resources and Environment, University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: To understand the hioaccessibility of cadmium (Cd) in compound—contaminated soils containing cadmium and ciprofloxacin,
uncontaminated soils were artificially polluted with cadmium and ciprofloxacin at 4 different treatment rates (CK: 0 mg-kg™, CIP: I 5 mg-
kg™, 125 mg kg™, and Il 50 mg kg™'; Cd:80 mg-kg™). A pot experiment was performed with three soil aging times to investigate the risk
of Cd to human health using in vitro digestion method and SHIME model. The results showed that there was no significant difference in the
bioaccessibility of Cd among different soil aging times in compound—contaminated soils. Besides, the bioaccessibility of Cd decreased with
soil aging time (D60<D30<D1). There was no significant difference in bioaccessibility of Cd, in the gastric phase, within the four
treatments and among the soil aging times. With the increase in concentration of ciprofloxacin in compound-contaminated soils, the
bioaccessibility of Cd differed between D1, D30, and D60 but no significant differences were observed. The bioaccessibility of Cd
decreased for D30 and increased for D60 in the colon phase. In addition, the CIP I +Cd(except for D30), CIP Il +Cd, CIPIl +Cd treatments
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improved the bioaccessibility of Cd compared with CK+Cd. The CIP [ll +Cd treatment was the highest for D30 and D60. The sampling time

were 20, 40, and 60 min for the gastric phase. The results showed that the bioaccessibility of Cd reached maximum at 60 min. Besides, the

highest increase in bioaccessibility of Cd among different treatments was at 20 min. In addition, the change in the bioaccessibility of Cd was

initially fast and then slowed down at different residence times in the gastric phase. The results indicated that ciprofloxacin had a certain

effect on the bioaccessibility of Cd in compound—contaminated soils.

Keywords: ciprofloxacin; cadmium; compound—contaminated; bioaccessibility; dynamic dissolution; soil aging
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mg-kg™), CIP [ +Cd(HMEE AN CIP 5 mg-kg'+Cd 80
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mg-kg™) , CIP I +Cd (A I CIP 50 mg-kg™'+Cd 80
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1.5 HiEsbiE

P BRI R Excel 2016 243, {8 i SPSS 22.0
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The same letter for the same phase indicates no significant difference
among treatments ( P>0.05) ; The different letters for the same phase
indicate significant differences among treatments (P<0.05).

The same below

Bl 1 dRELEESHMER CIHEY AT
Figure 1 Effects of CIP on the bioaccessibility of Cd among the

gastric and small intestinal phase on Day 1
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1036 4~ 43 a5 fH 22 AN .35 (P>0.05) ;CIP T +Cd
AL IR CIP I +Cd b FRAE Py AT 45 P AR A T % BEAL 3143
BTN 5.82 N 43 A 533 N E A L HE R A L E
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Jn 9 B 14 A 0 PT 25 A B T ARG g e e, (L 5 %) B
Qb PR 2 ) 25 S5 8 A3k B B 25 KOF- (P>0.05) s TEZS I B
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100 a
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B2 $30 dREAEBEB MR CAIENTT A1
Figure 2 Effects of CIP on the bioaccessibility of Cd among the

gastric, small intestinal and colon phase on Day 30

X Cd 7 H I By B iy AR vl S g R 6] . B Bt
CIP I +Cd ZbBEA= vl 25 PE e K, o 91.32%, M T
CK+Cd M 3.82 4 H 41 i, (H 22 H AN i 2 (P>0.05) ,
CIP Il +Cd Zb B A1 CIP I +Cd 420 38 Cd A= ¥y ] 25 1 AR A
FF B A RIS REAIG , {H 22 528 B 35 (P>0.05) , = R %
(1) CIP T3 Cd 78 1 By Be i) A= vl 25 PERRA s 262/
B B, Bt CIP HR B AN, Cd A AE W mT 25 1k 2 P
W, Hor CIP I +Cd 23 Cd A= 1y ] 457k e
K, K 31.30% , FH A % HE Ak B 25 384 9 2.38 75 (P<
0.05), CIP Il +Cd 4b 3 Cd A=y ] 25 AR X %) BE AL 2R
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22 EETFHETIERENE CIHNEYRIAENST
2195 Yy BOAS [R5 B3 I 1) Cd 4 26 0 mT 25 1 3
BARL . B, 7E PBET Jy ik, 31 B Bl 5
R E M 1 h, PRI, A58 %88 T 0~60 min B B
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Figure 3 Effects of CIP on the bioaccessibility of Cd among the

gastric, small intestinal and colon phase on Day 60

HEA A B BB 20 min B, 440 B A+ e
Cd A AT 25 PR AR R A5 K, Cd AR vl 25 MEAE 1553 60
min B8 B Ko A A0HE Cd AW v] g5 AR fb 35 2 5
PLE 1, 76 E B B A o] 25 AR AR AR AL, i L
[ — 5% B4 e () AS [R) b B E] Cd A2 40 PT 451 22 S X R I
#(P>0.05),

3 g

AR AR 515 G 3 rh Cd AR AT 251k
AP ZES . WA T8 AR A SE I, Cd B9 AR 9 A]
2PN AT, OV ZE R I8 XU Qo AR R R o AF5E
RH, BEA B ] A SE I, 3R A RS Cd &
BT R n e T AR E R, A PR 3 KU A
Jof FEEAV o ] ERE 0 A B 5 G B v I 2 e A= 3 AT LA
HIRZ &R 8 TR EE WG, & A A
PR ARG & B Cd 1E /N B B i AR T 4
PEMRT B BB, Al BeE B o N B Be 20/ B B in
vitro pH F+751 , LA S g Bl VIR i m A (o 45 4= 1 Xt
Cd B 71 W B oms w5 Cd -5 HoAh 4 & 5 7B g
TUVE AL 2338, AT 3 BUW W b Cd 1Yk B I,
X5 HAl AR Z HEFEAE A — 20 AT g%
Ab PR A3 rh Cd A AT 251 5 CK+Cd AH ELAT Fir A [A]

F1 AELEBEBMER CAWEMATRENTTN (%)

Table 1 Dynamic dissolution of Cd in gastric phase under different treatments (% )

EALRTA] Aging time/d {Z2 B3 i} 8] Retention time/min CK+Cd cIp I +Cd CIP I +Cd CIPI+Cd
30 20 72.2+7.56a 77.565.04a 83.20%3.75a 89.89+4.08a
40 88.52+2.91a 89.89+4.08a 85.89+2.08a 93.11£0.63a
60 89.79+5.51a 94.90+4.94a 99.09+4.74a 94.58+5.55a
60 20 81.14+0.30a 83.61£0.79a 77.72+4.44a 78.43+2.06a
40 83.73+1.63a 85.78+0.61a 82.47+0.37a 79.34%2.22a
60 87.75+1.94a 93.22+0.59a 85.34+0.65a 87.34+3.30a

TE : [Af P AH R 5B A FR R JC 225 22 5+ (P>0.05)

Note : The same letter in a line indicates no significant difference among treatments (P>0.05).
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