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Soil environmental quality—Determination of bioavailability of cadmium in
contaminated site soil  Extracted with Simulated Human Gastric Fluid
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TIEIMERE BRARERDEREMENMERNE RIUB &I
BUE

1 SEH

ASCAFRLE TR NI B VB B2 7 ¥ G 3 rh R AW Rk 75
ARSI YT g R AT e 3 AR A A R B E AR I 2 T i T BT A SR AR S et
SRR AR AT R I E

2 HeMsImxH

TR HNSCAE A P A I S R | R T AR ST A e AN AT A ) SR R o R 3 I 5 S,
A03Z H HAXS B IRRASE F T A S AN H RS SO, HE0HRA CBRFEITE B EHTFA
A

GB/T 6682 /AT 5256 = F /K FIUAS A58 75 v

GB/T 32722 3 E +3Eke KA R A fe

GB/T 36200 t3EJRE I & Tz i+ 358 Ge i &5 07 146

GB 36600 IEXfEE i 2 L3S e KU & bl GRAT)

HJ 25.1 @ i% 38 s JUiRAL A R S0

HJ 25.2 7815 F Hb 35875 G XU A7 4% A B2 s 4 R 3 )

HJ 25.3 @i FH 35875 L U PR B R 5 0]

HY/T 166 35 PR8I 457 AR A7

HJ 787 [EARY) ERAERIIINE A S840 1Rk o e e v

HJ 803 TIEFPLARY 12F & I@n = MlE /KR EL- AR & &6 55 114 i v

3 AIBMZEX

THIARIE R E SGEH T A
3.1
B At
RGN WRYE L, SN2 EBMAILRAH L. T HHh ., 228 KR R iR
e FH A 2 A M 5%
[KiF: GB 36600]
3.2
751 1% contaminated soil
PV AE g 1 FH Hb 38 AT R A R RS PR 5, TS G S T ik N A fid R T 4 52 U 7K~ (1) 3%
[>kJE: GB/T 36200. GB36600. HJ25.1 . HJ25.2. HJ253]
3.3
EHAEM bioavailability
IR NG AT AN AR S G & o R R s e E R E A .
3.4
R BRI EUE simulated gastric fluid extraction method
IR AAR B T 38875 G db AT $EH, e A3 b i i 2 B0 B b iis G i i g rp
SR BB E A e T .
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ARAE N A B R R AR L S pHIR S, FIFTHCL, JeHLh s T Ao iS5 E AL 15 V0, s AL B oS
Frp AT IR R BGR R S R, PR ARG MR S B S S S RN A ot e R
T O SR — R R IR R R AR R

5 FHiEkk

EEEI TR S B a, BT AR RRE . RAFAGI S R, W b fil A%
fi < B B AL o FEAE ARSI, CRAFAIIINIERE b, BRI AR, RO A AR FL NI T R
BRIEEM TR o T SERL R 30 38 45 ILAE 5 FH A MR e T

6 RFIFIRAL

6.1 TIEHR
6.1.1 TIEREMRE

MRAEHI/T 166 HI 25.2. GB/T 32722 FIAH S EL R AT T IEHE S RAEFNORAT « SREEFTIE A T EoNES:
JEH A, A AT RE ST, OB SR N SRR R AU AR, SRR FORE S B B A AR M I e %
REEN RS T RF IR RFETRE,  FF S ORAT ALV 15 10 SRS sl H At v v A i A 2 TR A7
3 R AEANRAT IR A B ARAIE 3N 5 Y, Is i R P S R B R, R RE [A] S0 T
AbFE

6.1.2 IEHSTALIE

PR R AR T A a4 b, B a e, WSS, EEAMARAERAT . T
FIFH AR B G E60 H B BRI CRifR/NT250 pm) , NSRS RAE, f5H . 2l e M.
FE S N BRI A, AR B AL .

S WA LCRAAE T AR 2 K s, ST B BER. W% (60H) R
6.2 RF

BrAE RS AH U, ATEEAT AL R N A el sl Al AR o AE A Al R, S8 K
NGB/T 66825 ) — 27K o N NA T v Bt F 57«

a) IR (HCD) .

b) BHEAM (pepsine) .

c) SERMEY (CHONa,H0) .

d)  EERREN (CH,COONa) o

e) A (CHO) .

f) MR (CHsCOOH) .

6.3 RXFIBECH

YOTER BRIRBOR S E1.25 gL BEEM. 0.50 /L3RR, 0.50 g/LEERREN. 420 uL/LILER AN
500 pL/LESFR « K iR iRFERFR =G, & T 20K, MR EE R 5 H 544l ol 5 e 4l ik 25
(HCD) 7£37+2°C FTT EpHZE2.50 + 0.05. HEHURN FHAE3T £ 2°C,

S B E O R LR
6.4 FRERIR

A BRI S 2 [E SR 4% T R AEY) ST IE S ()45 B SRR UE I 45
7 UEFEE

YA T i BT FACES R 2
a) pHito.
b) TR KEEENO.1 mg.
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o) HIRRGHEFAE: BERELLC,

d)  EOHL: A 4000 r/min.

e)  HUBGREA 5B R i w4 Bl FURRE & 5 B AR T A BRSO T .
£)  EFRGTUERE: 0.45 pm LA TR JEE

g) EHMEELE: 50 ml.

h)  JE&Eim: 60 H.

8 EMEBIEMZE

1 R 1R AR T AR A0, 1S VR A . MERARE1.0 g 3% GE60H ) E50 mLE R L&,
FEH0310.0010 g, BEAFESIRE = RO B IR A 2 T 80 SENURRS I /EHDPE R 11 19 )& 287k
Lt

HERINN100 mLAEL B . &5 Fiiss, A FahiRaisiflE, DFRERA s, Bl 7K
WA A IONEIRARE Y 28, 1E37°CHI150 r/minZkfF FHEL h, 18] B pH T & I W v Wi pH,,
AR IEEHCL (37%) S RpHE MR FFE2.0-3.02 18] (K1) . BBEEHRE, =40RF44000 r/min
B 10 minfg, AERE B EIETOTFIL0.45 pmIERE, B T4CCIRAERRINE -

FEe o E VBRI R e R R A MM R

B, R

1.0 g )
Hn100 mLAEHL B (1.25 gL B
FIfE, 0.50 /LY AR, 0.50 g/L
BEEGEN, 420 uL/LELEZ, 500 puL/L
e, WERRR I TpH=2.5)

V

150 r/min, 37°C, $2H{1 h

B FE M pH,
1 #H2.0<pH<3.0

i

4000 r/min, 25215 min

J

B IR G
v

140.45 pmEfE

e SRR 4R &

LTS AT A

1 FIRRUBRNEREMENERNBETE TEE

9 {UEENHT
4
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i 85 22D 6 MK BE B AR ME RIS WL, BRI 7 0. 0.5 1. 24 5. 10R120 pg L' (ZFH/IKRE,
AT R SO0 25 A RIS AL AP UE R 51, (H R ARAIERE St RVR FE TR TE AR UE R BTG ), FIF RN &2 5
FAR G WA S NAT 5, SHlAnEr 2.

FIH0.1 M HNOs# B T35 B R B A 165, R FEGE A 5 5 A s OO & B o A B R
PIMNAE S, I bRAEMZE, TF& 3B RIRBR PR & .

SR AATRIFIHT 803 5T i v RS A 25 B TR B . H 78THLRE A SR AP TR 53 6 D6 BE T HEAT A 3840 H7

10 #ERITESHRTR
IR AEYE B (Bioavailability, BA) BL (%) #Fow, FHIARITH.

BA = (M/T) x100%
A
BA—AMAEHNE (%) ;
M——TIBE B IUS B B PR SR (ng/) ;
T—H TR EES P EN RS E (ug/g) » ZHHI 803 TIE .
TS BN BN SR

11 RERIENREET)

1.1 KE

HIHRE SR SRR SR N2, A6 FRE20.99 CRRIEIERREATEOR6A) 75 78 AL i i 28
5110/ B ShSRAFHEVC (<IOARE /A EI S — A T M D E AR VL, B S 45 5 1%
SR PE AR I B 5% 2 4

1.2 ZARE

XTER10S 330 fh BREEHEIK (STOAMAE /At JEATREADL B BB, 38 /DI — AN S8 = 28 LR
FL e 25 RAR T Ir iR R o

11.3 F17iRE

BEANFEN T PAT R BRI 58 =Wk, = WRSTAT SR EURN I 52 75 31 785 28 W0 2501 R AR G s 7 i 22 2
<10% (P& C.1) .
1.4 ERMFR

SFRE104 3 FE S B A HE IR (STOAMEE /AL SEATREHL B R I, /DB & — N AR, $2E
A0 5 oI [T UAC 26 8 7E.90—100% 3 Fl 7] .

11.5 THYISLIGIEIE

WS WK BIT /N SEN,  T5E T3 o TP R AN A R (3R C.2) o« ESIAI
TEARAE R E R B TP BV A /)N B S 36 U0 5 1 1247 G 3R T B AR ) R TR AR DGO &R ([
B.1) , IGUEALIL) BT 2 RE S AN /N B S I6 T T e 3 R AR A S B E A

1.6 FREPIR

XHRF10 H A S BUREL IR (STOMFE AR/ AT R B MR IS, S E I R D1 — M
HE IRV R PR I A R, LI S5 R SRR E (FNSRD.2) B IR NAEE10%Z A -

12 EYALIE
SRR R RN SR TR, 2 RORAE, MU RIRARIR, ZATA TR 0 AT AR B
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R R TR IS

RA 1 EUBRRS RIENESH

420 pLFLER . 500 pLESFR . W SRR 1ipH=2.5

TE REH
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e S HLg i
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Mt % B
(BRI

FIRARMAGBRUNE DIRDENEDERE S R SEWMRN S RAVE X4

B S ARG S S a0/ SRS I8 I 52 AR Rk S5 R Z IR 2 A R 1 R BR? = 0.6, PR
FEO.8B 122 A1, ANz Al 5 MR BUA RE e AR S sk, M-I 5 S a2k . AhRifE LA
KA H I EAF Ay 1244815 G R OB U R, TIPS C. 1. A iZehn e R E (AR
BB BURIE 1 SRR A R, R R A A0 0 DA R AR X B O 221 1 10%
Sh (B=RC.D .

HEAh, TR /0 B i S I M L IR AR I AR A A . B, KRR LI DL 2% 0T FLIR N/ AR HE
WAk AIN-93G H, UL CEVARIES YD #BEIKEE 1. 5. 10 mg kg™ IR\ AIN-93G
Tk fARHR &S, SRIE TN Balb/ey Ay 20 +2 g IMEVE/NEL, ZEOGI/ MBS 12 /0B IR
FER 20-22  « WREEA 50%IEN SRR RGN 3 KRG, FFaasRTs AL IRAE R R R . KR LA
ST TR E E AR A /N, B IR SRR R R R E 3 HOPAT /N R, AN R R AR SR e ST
W75 E R AR N R B B 10 K5, RENRFIERE RS, AETRE, R 11
TR 30% 13t S0 SUBEAT VS A T U0 B JUERE o5, S ) PR 4 5 8 O O (3 00 5 Y A v rh R 1) 5
B, TR E/N U IEANE WERE S AR G i 0 U, BT R R IR R 4R A R R S 1A
BHOFI AR R, ]k 10 REEHF AN R, BRI & &, 1HEE2EN HRERE. Xt
P R A SR R 5 S, /N BUFFIE AT RS S b R AR R B i, TS 3 g P R IR AR A A
(A= Do

(liver+kidney), N Cd dose ),
Cd dose_; (livertkidney) .y,

i%%ﬁﬁi%ﬁﬁﬁ@@=( JM%%,ﬂ]

A, (liver+kidney)soi M (liver+kidney)cac AT IR AR5 R 10 K HR7E /D BRITFIEAE IEH AR R
M (ng Cdg!); Cd dosesoil F1 Cd dosecaciz 7> B 3848 AN S0 BB 1RDRL 5 S0 4% H 35 2 56 77
& (ug Cdkg "AE dD. FIFH FR/NRLL, 12 ANMRT5 3 3R S8 A XS AE Y RO IR & C.2.

Al FZ B AE R 52 (R RRAOL B VSR BBGR AN 3 /N BRSEIRE 1 12 A5 Qe b3t i i i A0 A e
X BEAT AR IE 70 M, WL Bolo SR B VBB ER I 5 45 SR 5/ SR 4l SR B AT SB35 AR OGP, 2Rtk
MR ZEHE R?=0.6, Wi 1 AT 5 RIBLLL B R BUT IR RE AR /NS, W DA I sE s et
bR B R



T/JSSES XXXX—XXXX

S 120

xal 2

- R?=0.70
100 A

(T

S

Ifg 80

B

—}—1[

. +

5 .
=40

B

E':' 20 T T T T
= 20 40 60 80 100 120

A FZER R E BIREADL B e DS E i) E3R e A A Bt (%)
EB. 1 FIAEHAGBERNE LRPROEM LM S NRFRSEEES ROEXME DT



T/JSSES XXXX—XXXX

M & C
(BRI
SRTIEREMENME

*C FIRARUBIRRIVENE 12 MR IIRPRNEDEREREER

R oH R EIRE BRI PRI | WA S A | AT bR 2

(mg/kg) (mg/kg) (g/kg) (%) (%)
1 2.8 3.00 834 7.37 91.77 0.98
2 7.8 9.59 1801 6.61 35.24 4.69
3 7.5 11.1 2404 14.2 52.49 5.59
4 8.3 13.6 380 42.8 84.33 2.07
5 6.5 18.6 3101 11.1 80.61 5.14
6 6.1 25.6 1584 2.22 97.27 6.49
7 7.2 36.1 560 4.71 53.16 1.81
8 8.3 59.7 210 16.4 55.47 5.64
9 7.8 130 50.7 6.59 81.15 1.30
10 7.8 204 349 5.59 34.76 6.52
11 7.3 212 380 6.46 76.69 1.44
12 8.9 296 44.5 48.1 84.32 5.08

#*=C2 MANRNE 12 M5REFPROEVENMLEEE

R, pH B AR BEUEIRAE | FSREIRE | AEYAE ST IE | A AR

(mg/kg) (mg/kg) (g/kg) (%) (%)
1 2.8 3.00 834 7.37 83.83 4.86
2 7.8 9.59 1801 6.61 42.71 2.41
3 7.5 11.1 2404 14.2 65.40 7.30
4 8.3 13.6 380 42.8 66.97 4.71
5 6.5 18.6 3101 11.1 71.80 5.46
6 6.1 25.6 1584 2.22 75.51 5.24
7 7.2 36.1 560 4.71 51.53 11.38
8 8.3 59.7 210 16.4 56.84 11.42
9 7.8 130 50.7 6.59 51.52 0.72
10 7.8 204 349 5.59 36.56 5.16
11 7.3 212 380 6.46 68.83 7.40
12 8.9 296 44.5 48.1 66.12 3.25
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M &% D
(ERME)

ETIRMBURE M AT

I = AP eI 5T, R 2 AR AR E I BEADL B TR IDUE R bR #EP ot o 4R 1) AR 0 AT 2 1K
TATISE - = ANFRAEYIF , NIST 2710aINIST 2587 M35 [ [H S bk e 5 F AT 7 Bt (National Institute
of Standards and Technology, NIST) & fIkrvE 13 GBWO07405 yH [E b 5 Al 27 B i bR Hb BR
P EH I 7 T 46 BB AE R (BSRRD. D o X = AVhRuE LI, 7O RS ek B T
M —8k, R INZARAERE B B R BUEE MR R A=A v R s T

F D.1. Mg TIRMRANE R ESURTIERHFARNEE (g

Type SRMs Detail R
Soil INIST 2710a Soil from a former smelting site, Montana 12.30
Soil INIST 2587 Residence soil containing lead from paint, Connecticut 1.92
Soil GBW07405 'Yellow red soil from a mining area, Hunan 0.45

& D2 FIABRIREUEANE 3 MrELIRYRPRHNEMEE SRR

.ijT INIST 2710a INIST 2587 GBW07405
NIURE:N
FIME (%) FrifEmzE (%) PFSE (%) BrdimzE (%) PFOE (%) FRAEmZE (%)

1 21.89 0.27 35.83 3.67 444 1.13

D 23.75 1.27 73.83 7.49 3.67 0.72

g 19.69 0.12 60.56 1.38 3.23 0.63

n 20.32 0.83 69.65 10.42 .36 0.45

5 18.61 0.29 67.70 5.72 .59 0.48

6 19.07 0.54 66.18 3.00 .70 1.29

7 20.83 0.95 90.52 10.80 .69 1.82
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