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Abstract: Unified bioaccessibility model (UBM) was used to measure cadmium (Cd) bioaccessibility of 12 soils with
different physic-chemical properties and concentrations from Hunan, Guangxi and Dalian. The results revealed that the
bioaccessibility of Cd in stomach was 12.24%~81.10% with the average value being 53.60% while in intestine it was
2.01%~43.30% with the average value being 19.74%. The bioaccessible concentration in stomach correlated well with
total Cd (TCd) (P<0.000, »=12) and total Mn (TMn) (P=0.04, »n=12) in soils while in intestine the most significant
controlling factor was TCd (P<0.001, n=12), followed by bioaccessible concentration in stomach (P<0.001, »=12) and
TMn (P=0.05, n=12). A model regressed based on TCd and total phosphate (TP) can predict the bioaccessible
concentration in stomach very well with R* being 0.992, and the bioaccessible concentration in intestine can be predicted
precisely using a model regressed based on bioaccessible concentration in stomach and soil pH with R”being 0.999. When
the bioaccessibility in stomach was considered the soil screening values for residential and industrial was 1.8 (calculated
based on the average bioaccessibility) and 1.2 (calculated based on the maximal bioaccessibility) times the values without
considering Cd bioaccessibility while the screening levels were 5.0 (calculated based on the average bioaccessibility) and
2.3 (calculated based on the maximal bioaccessibility) times the values when bioaccessibility in intestine was taken into
account.
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Table 1  Soil physico—chemical characteristic

e pH (i AL FhkiL (CaCO3) TP TCd TFe TMn TAI

(g/kg) (%) (%) (%) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
S1 8.34 30.63 7.27 62.46 0.66 36.1 160000 980 30500
S2 8.11 26.48 3.78 11.12 0.32 9.16 268000 506 24500
S3 8.17 29.24 4.13 22.73 0.65 0.4 39900 612 102000
S4 7.81 30.06 6.33 67.61 0.56 0.54 26300 716 41100
S5 7.05 30.06 10.98 6.78 0.81 67.3 34200 1170 58800
S6 7.96 30.18 722 12.3 0.71 177 40800 1010 58800
S7 7.03 29.86 9.16 5.69 1.09 342 31000 879 59200
S8 6.83 28.75 2.61 8.37 0.62 202 41700 1010 57200
S9 4.72 22.58 15.05 4.66 0.47 4.45 40600 500 53200
S10 4.90 10.89 13.65 6.57 0.22 0.57 28400 339 50800
S11 3.01 9.24 5.81 2.53 1.84 129 32300 1140 24300
S12 4.59 18.97 4.22 4.28 2.07 126 80300 2120 52300
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Table 2 Definitions and values of parameters
2% X — . K
JaAE Tk
SSV T3 {H (mg/kg) WEAR Sy /
AHQ RS2 A 0, T R N 1 [10]
SAF iR T RIS ) S e L, T 0.2 [10]
B AR T 1 BETBIOG, /
: BF=BioGlI
RfD, 2 HIE NS5 5 i [ng/(kg BW-d)] 1 [22]
RfDd R kB 225 7 /i [ug/(kg BW-d)] 0.025 [22]
IRs T IEHENZE (mg/d) 200 100 [10]
EF TR (d/a) 350 250 [10]
SA PR FR TR (em®) 2448 2856 [10]
SSAR +HEFE A T (mg/em?) 0.2 0.2 [10]
ABS BRI T 0.001 [10]
! I 4 '
BW PR (kg) 15.9 55.9 [10]
SSV = 6 M LFEAE T K BnT g5 PR P 318 5
AHQxSAF <100 (BioG=77.44%,BioGI=27.84%), L I i >k H
Brx_ OSIRXEF  SSARxSAxABS, xEF JOERT 4 /18 (BioG=38.09%, BioGI=16.22%)
RID, xBW>365  RiD, xBW>x365 F T W 2 A 1 BE(BioG=13.10%,BioGI=2.50%).
B S HE LBUEINE 2 iR
1.5 A0 Fz 3 AAMERERATAMENRER

SIS K F Microsoft Excel 2013 34740
SR IBM SPSS Statistics 19.0 X kgt
T80 M S e vE 304 Origin 8.5.1 HE4T K
2l

2 ZR5WE

Area
BERAE B A [ B2 BE AT 45 1 R R TT &
PEIASS R 3 fros

2 3 m) S0, AR FE R Cd e H KB B
AR AR T L Cd 1R E
(P=0.01,n=12). 7] W, B 75 5 1R P 1 75 9 o, B
L DN G Cd BT BEA S e AN
PRI RGP 2R Gon) s il fE 55, 1K 5 2 AT AR
Ferge st — s 2P A AR R Cd
TE A — BE I B i) T 5 PRl A 7 Aok b
B BEA 12.24%~81.10%, P 3418 53.60%, I B Ky
2.01%~43.30%, F-Y1E 19.74%. 115 H., 2K 1 5

2.1

Table 3 Bioaccessible concentrations and bioaccessibility

i'5  c(mg/kg) co(mgkg) BioG(%) cuilmg/kg) BioGl(%)
S1 36.1 16.9+£0.03 46.99+0.09 9.65+0.82 26.74+2.26
S2 9.2 2.61+0.06 28.49+0.69 1.03+£0.48 11.22+5.28
S3 0.4 0.13+0.03 32.91+£7.24 0.05+0.01 12.17+2.04
S4 0.5 0.24+0.01 43.96+2.65 0.08+0.00 14.74+0.76
S5 67.3 50.49+1.91 74.89+2.84 18.52+2.04 27.52+£3.03
S6 177 144.79+2.07 81.80+1.17 61.34+4.38 34.65+2.47
S7 342 257.63+£17.5075.33+£5.12148.0842.9243.30+0.85
S8 202 160.09+0.16 79.25+0.08 67.11+4.61 33.22+2.28
S9 4.5 3.25+0.05 73.06+1.07 0.50+0.23 11.12+5.24
S10 0.6 0.46+0.02 80.33+3.07 0.10+0.00 17.22+0.82
S11 129 15.78+0.46 12.24+0.36 2.60+0.06 2.01+0.05
S12 126 17.6£0.06 13.96+0.05 3.75+0.53 2.98+0.42

Cd £ 5 B Bl e v W S w1 B Be (o
B 1 TR, 0% 5 A gL ie — 8 22 LR
PIE T2 g v 18 R s, -l 45 PR Cd
K LLBS 7B 547 AL, A PR BT R A2 O i 55 PR 1
(IR PR I pHL BT i 2 30 Cd™ ViR IS I
G JAA LUE IR S A7 AE ) Cd 4 PR 11
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Fig.1 Bioaccesslibility in stomach and gastrointestinal
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SEHIME 49.5%. Aure lie 2551 ] UBM Wik
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2827175 5 K] Solubility/Bioavailability Research
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Bioaccessibility Extraction Test (SBET)A1 DIN 4
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(P=0.05, n=12)¥) 48 35 IEAHOC. T 2L DA /e T+ 358
e Cd 455 B OSBRSS 6 s
AR, 3 Cd WS m i, R 2 Cd 5 13
G54 TE BB A 11 T AR SR, 7 5 PR 12 )
TEHE A 75 ) R TR0 N B M, AL
SR Cd B ) A B k. SR B
AT PEIR IS S w(TMn) 2 2 1IEAH G, JEUIK T RE7E
T3 Cd %5 Mn 456 T RAERRPEIREE T 5
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Fig.2 Model verification
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Fig.3 Soil screening values with Bioaccessibility in
stomach considered
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Fig.4 Soil screening values with Bioaccessibility in
gastrointestine considered
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