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Abstract: This study aims to investigate the variation of cadmium levels in peanut in China classified according to different region and plant
strains, and determine its dietary exposure to the target population. Altogether 2 578 peanut samples were collected from Anhui and other
provinces in 2009—2010. Cadmium was measured by atomic absorption spectrophotometer TAS—986 (G ). A non—parameter probabilistic
model was used to assess the potential risk of cadmium from dietary exposure based on the information of peanut consumption and body
weight oin four consumer groups and their subgroups. The limit of detection(LOD ) for cadmium determination was 0.000 1 mg-kg™, and its
limit of quantification(LOQ) was 0.000 3 mg+kg™. The analytical results showed that the average cadmium level of peanut was 0.163 4 mg*
kg™, with only 2.4% of the samples having concentration above 0.5 mg-kg™, the maximum limit(ML). The cadmium levels in peanut didn’t
show regional difference, however, it exhibited differences among years, in different strains and within the same strains. The provisional tol—
erable monthly intake(PTMI ) of cadmium, as recommended by Joint FAO/WHO Expert Committee on Food Additives(JECFA ) is 25 pg* (kg*
bw ). The estimated exposure values for populations of interest were compared to the PTML. This study claimed that in general, the probabili—
ty of health risk of cadmium via peanuts exposure to Chinese population was low. In the normal consumption level, the exposure values of 4
consumer groups were far below the PTMI. In the high consumption level, five percent of individuals had the exposure values close to or over
PTMI, which have potential risk.
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Hel, DL E SRR Y SRS AERE 7
KREAEFVIRmP KR T ARBRENESE
BRSO 0 e R AR R L T I TE AL T —
ERRE B T AREE O R 5 AR R RER
LM &R, T ERUE A iR & B iR
B 7K (Maximum Level, ML) 0.5 mg-kg™®, 7
FiNh, HETRELA D Mm-S E—MRE 0.2~03
mg-kg™ Z[B], BARMET ML EY, PN FILEXSF HIE
AFEXEEAERE, BOEEF PGS EE
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Figure 1 Geographical distribution of peanut sample collection map

in China showing the sampling points of peanut
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EEXSTEA SIS, AR AT RS AE GB/T
5009.15—2003M ) Fe ity 84T T R4k, BARGR AR
T FREL 0.2~0.3 gCREHA E] 0.001 g) 8 A #E 5 T 914
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Table 1 The experimental conditions of microwave digestion

BBt W BEl/min  JREC LR I)/min
1 800 5 120 3
2 800 4 150 5
3 800 15 200 10

FEESR G BARBH B R 25 mL AENET, FKY
VEIHARRE 2~3 G, — PR B A BT, KRR
ZZERW . Rz 2k,

B B AT E R PR SR SR IR R R
oI 4S84 P Al A | A 7= B R IR 4 ook
JETt TAS-986 (G)o Fr Al 7 v % 4 i) [E] i e 7E
95.4%~100.1%2 5] , ERREE R4F o IRAEINT7 vk A B fi
F: FR (1imit of detection, LOD )4 0.000 1 mg kg™, 5
PR (limit of quantification, LOQ )4 0.000 3 mg-kg™,
L3 mEENSEITAN

XA [ 2 X AN [R5y A (] o 2R TR AR AR B SR
BEITH T T ER AR ME SRR 2 A
B/ME BRRE . EWFES TR T, 7E SAS 15
T A univariate 33 FESZF, 2009 5 2010 4E (7] 448 Fl
LEEAEPREBENZEREH i—test TTEKRE, 7E
SAS IR T F t—test I FESLHL
14 HEABSHEE

AR NER AR L REERAkAT
2002 FEeEERE R SEBOR AL, RAFREE
ERFIRIEATE T AR 328, 2B 2~6 & JLEE |
PR NS RRR T 55 S AR B ) IR T R A
RIPREANSL 4 BABEAPHAN SR, P BN
FEAEA T B B RN R — I B AN AT 2%
K ) R I BB B(P 97.5 TH 3K 7 ) IS E#¥
AR BT 198 AR R (5 R IE F(h E R RESR
g AR RS2 =—2002 BRAR S5 &R
ARG, LA TH 38 85 B R IE T £ AT A%
FE. HHAEHBAHLHARGELE 2,

R2 REHRBEABRSHEE

Table 2 Consumer groups and consumption of peanut

e H YRR
ol Ty e
2~6 LI 15.18 1.66 24.90
FRAEA 62.57 3.02 35.70
WHTARHEA 66.57 3.16 33.40
RIHFRHEN 61.13 2.96 35.80

1.5 EREFIFMAER

ERERRBRENMM I EEMNNMERNETE .
REMEA RS ESEEEE T, MEARE RN
B UF

y=x°c lw (1)
KAy REMEM G HRRE(pg-kg'-bw) ;2 FE
HANMBHERE (g);c REMBRAEPRIEGE
(mg-kg™);w RFZAMARIIAE (kg) o

o1 T JECFA 37 FIE € A M 2 B A & (PTMI)
ks B NARE SR RAL S, A SOR A (DFSE
VAR WA MR 2 T LA R 85 30 155K (2), UHHEA
EIANHRRER:

¥=30+x°c/w (2)
1.6 #HRE XK LM

22 M R ZRPEAG 7 3 KRBT U4 S 809k
SHIFR, ASCRANTERTREE , B¥—1R
R B R AR B R IR B IE E A E A Y
R 5r A, BN TRENLAE . TR R
PEFIAH E M4 A HEA T 8 B, KA L R 40
VE(ZBRL)MULCRHES ), RIS TRINT

(DK Q) EESH MM 2B BRI R
R E U RER A, SR R IR R E T a4
BARAEIATA R AR, R ELAG AR R B A R
|0,

(2)U 25 : & Bootstrap J5 ¥ A 2836 43 4 F 4l
SRR R Y Bootstrap FEAS

(3)V 2. Xt EiR Bootstrap ¥4 4T n ¥X Monte
Carlo #li# , AKX (2)HEH MARE R y.(i=1~n),
FABX n Ay NE B NEESTE, Wy &
B FEHTIHIR

(4)%F U BH0 V 3T BRER ,WEES -V
HRR )y, FBME B MBS MR B iR
BANGATENERFXE, Xy B2 EEHE T
iR

AR 2 578 MEAR S BEBIEFE RN T E
LI, B IE R AFERAEAE T SR i« IR w B
2 EE, ARIFENZ R TR, AR S
HREBEPZEL K n A1 B 5371 E R 100 000 I
2 000, 34T 100 000x2 000=2x108 YA, V 3%
EGH R E NIE P50.P75.P90.P95.PIT.5,
P99 F1 P99.9 B U P4 A GEHHERY 95%
BEXIHE,

IR R e B BB AR R R
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1.00” (B {435 VR AR 125 : 2011SR035946 ) 3R3E T

%ﬁ‘zo
2 HBREHM

21 BEREENBRER

H TSRS B2 , LOQ {ELA %) 0.000 3 mg-kg™,
AR S, FHAEA: P RRE B AT
100%, #rilZE R (3R 3) B : FrA RS 2 HAE
H 0.163 4(£0.126 5)mg- kg™, A ECH 0.134 4 mg-kg™,
AN T HE, IR S B 2, A R
G35, SRR S BK B TE 13 M 1)
o JEAE AR S BRR ML T T R L )|
5 8 ¥ME 0.2 mg-kg™; AL BAIK, 7E 0.1 mg-kg™
PUITF . & BIEN IR AR 3 64, H

JLPER—ER T, XA PRI RN
RERIHAK, LR ML, UE 62 MERKE S B
T ERAER 0.5 mg-kg”, AR & B SIAKEHE
RikF] 97.6% ., HAEFRIE 95% LU TF BT T5(92.36% )
INZR (94.84% ) Wi4s , £ 21.23 MRS #BIE ML {H,
PR RE S B SRS 70.97%, HILAT
T, 3 E AR A B 4R 75 i B ER IR/ NER 458
RN RE BB, W R LT
HIRAE T 4K

#H—B A EEmEREREMNESR, £H
2009 4E3REER 1040 MR 5 2010 4 R4/ 1538
MERPIEANR S BRFERBEER(R3). &4
o KRR )T RS AL T 4 BRI R ST B
a=0.01 /KF EHEBBE 2R, LRI B0

R3 BAEBEEPRITELE(2009—2010 £)
Table 3 The cadmium content of peanut in 13 provinces(2009—2010)

B KRR Hfmg-kg? REfZ/mg ke PAUmg kgt F/ME/mg kgt HA{H/mg-kg  Prob>ITl AHERI%

g 2009 89 0226 5 0.070 3 0.22 0.04 0.422 0.011 4* 100
2010 87 0.190 9 0.109 3 0.17 0.014 0.46

fEE 2009 23 0.298 7 0.146 4 0.26 0.03 0.75 <0.000 1%* 97.65
2010 62 0.069 9 0.045 4 0.060 7 0.005 3 0.198 8

I 7R 2009 25 0.129 2 0.090 6 0.09 0.02 0.31 0.657 7 100
2010 86 0.137 2 0.076 2 0.110 2 0.012 4 0.3514

i) 2009 41 02817 0.121 02823 0.033 9 0513 8 0.000 4** 97.32
2010 71 0.200 8 0.107 0.167 8 0.054 0.520 3

] 4 2009 158 0.104 9 0.084 6 0.09 0.007 0.69 0.019 8* 99.28
2010 120 0.086 8 0.042 1 0.074 5 0.023 0.23

R 2009 140 0.140 6 0.086 4 0.12 0.027 0.352 <0.000 1%* 100
2010 300 0.092 0.0519 0.078 8 0.005 1 0297 5

bi3in ] 2009 131 0.152 6 0.0511 0.143 8 0.03 0.3 0.010 5% 100
2010 101 0.134 4 0.055 9 0.1259 0.0118 0.274 7

i) 2009 36 0.210 3 0.095 6 0.2 0.03 0.39 0.998 3 98.11
2010 70 0.210 3 0.107 3 0.195 2 0.082 1 0.633 6

MG 2009 52 0.149 0.078 7 0.15 0.02 0.4 0.704 6 97.32
2010 60 0.141 1 0.139 1 0.1 0.015 0.68

Vi) 2009 33 0.205 5 0.089 9 0.18 0.11 0.59 0216 5 98.4
2010 92 0.183 2 0.087 9 0.168 9 0.039 0.604 2

o7 2009 174 0.285 6 0.157 4 0.27 0.04 0.82 <0.000 1%* 92.36
2010 101 0.200 1 0.091 3 0.185 4 0.047 7 0.443

7R 2009 138 0.1513 0.068 0.135 4 0.01 0.38 0.029 5% 94.84
2010 308 0.180 9 02145 0.12 0.015 1.63

pa i 2009 — — — — — — — 95
2010 80 0.200 5 0.134 4 0.139 4 0.067 8 0.64

Total 2009 1040 0.183 4 0.117 6 0.161 5 0.007 0.82 <0.000 1%* 97.6
2010 1538 0.149 9 0.130 5 0.1156 0.005 1 1.63

H* 7E @=0.05 /KF LB #E ; ** 7E 0=0.01 /KF LBE,
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IW7R 4 BT a=0.05 KFE L ERBEER, His
BERSTEFHRNEFARE . X—FMEHES
P, AT BB A2  AH L X A [F] 443 18] SRAE R A 58 44
=) B, A8 AT BB A [l XA R 4Ry 8] 4% H 3
HEBWMERNERPEREWER SR, B Rt —5
TAB
22 HERESENRRER

R MR BREBEAR, R0
B SRR A B AP B FRAY 1 546 AR iR
RIS A BV 22 R R FITH R BN, &5
RESE(E 2)EAABMESR . LK AW
3MMAMMERKE, 47514 0.340 0.0.267 3,
0.267 3 mg-kg™; AL B R 3I MRARNBE R
B, 43514 0.081 1,0.079 4.0.044 8 mg-kg™, & &
BE R KRS, RS BN RIRR RIERS
1 7.6 f%5. WAH, F—mBANARGFANREEES
PEE— L R P RIBE AN RRRZTFESEN
PrifEfR 22155 0.332 8 mg-kg™; 1L RN & 2 HIPR
TS 2 1135 %0.226 9 mg-kg s IXELLERIRTR , BIETE
FHRY & R P CGEAMR) , & PP X R oT R W A 6e
N AEERRER(AZ B MHEEEE).
23 BERNERESE

RABHT 4 NMERNF LU AERA
BREERMGER, GRESTLEE—BIETKTE
T, BRESHEFKFET,3 MEHR AN RE
BEONEGE,2~6 B ILEMIEERARBEEST 3
MEHRAR . E—RHETKET 4 DRFHE
ANB A AR R R T PTMI(E, BIfH7E P 99.9
FXBKFET , BB EREN 2~6 2 LEANEE, HA
BREBEWMIUH 4.068(2.559~5.347 )pg+ (kg-bw) ™, %
b PTMI{ER) 16.27% , IETEXBS /N TERTH TOKF
T, &N ERARBEAHBRE, & XEK

071
061
051

kg

0 041

- [ B FRE  H— I KL 1 RS AT
B P99 B v 5 B FB(EA & PTMI [ 50% , {5
B P99.9 WK T , BB EAE RS, Bk
PIMIfH, PR ARBERNEE LRET] 27.900 pg-
(kgbw)™, EL it PTMI {H,2~4 % JLEE AR
RTAEI AR P E— 28, P90 AU R
KK R RBERERM, At PTMI (/) 62.36%;P
95 J LA RS K- (1 2 58 B TP 4R R i i i i
PTMI{E, 7 P99.9 /KF T, BB(HiAZ 61.020 png-
(kg-bw), 83 PTMI /) 2 f5 £,

Bk E , RERA PRITEX 4 ME TR
JEEEEHFAKR. —BHETUKFET , NBENIEAERS
BRAMRLH, MEERHETKET, & ABH P95
B ERBERZMEET PTMI{E (2~6 % JLE
BRAN), XU EL R ZENE & A AR
TLR BB RRBA RS, BT 2~6 %
JLEMRIEFETR, HAEAMBRERN TLRE,
R KT R REEL L2 PTMIE, 5
Hh, BUAFTHE B N BB R H 2O, s KU KT /Y
BRI BT PTMI {8, B4 R R4
EH BB (LA 2.5% ) , /N F5%
A AR R SR TC RV e R R KU A 10 5 JE A 5 e i)
EEREERMMM, HE RERKKEERE
A BT R A AR R R B TE L 2RI
3 iFig

AR EEAEMEY A TEY , R E 7
BRMEA OB, 4 H 0B 80 1 t, 4523k
1A R 5 BB 1Y) 30% LA b o ASHIFSE FR SR EE AL AR AR
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Figure 2 The cadmium content in different peanut varieties
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Table 4 Estimated monthly exposure to cadmium in peanut for different consumer groups
T AR HHEARRC F AR 95% B X l/pg-ke b
N B P50 P75 P90 P95 P975 P99 P99.9
2~6% A 0.536 0.440 0.689 0.998 1.224 1.640 2.100 4.068
L3 (0.521~0.552) (0.426~0.459) (0.657~0.722) (0.951~1.039) (1.181~1.336) (1.466~1.739) (1.903~2.264) (2.559~5.347)
B 8.038 6.606 10.334 14.974 18.357 24.605 31.494 61.020
(7.810~8.279) (6.397~6.889) (9.862~10.826) (14.271~15.590) (17.715~20.033) (21.997~26.081) (28.542~33.955) (38.383~80.211)
E A 0.237 0.194 0.304 0.441 0.540 0.724 0.927 1.795
A (0.230~0.244) (0.188~0.203) (0.290~0.319) (0.420~0.459) (0.521~0.589) (0.647~0.767) (0.840~0.999) (1.129~2.360)
B 2.796 2.298 3.595 5.209 6.385 8.558 10.955 21.225
(2.717~2.880) (2.225~2.396) (3.430~3.766) (4.964~5.423) (6.162~6.968) (7.651~9.072) (9.928~11.811) (13.351~27.900)
W A 0.233 0.191 0.299 0.433 0.531 0.712 0911 1.766
paitE (0.226~0.240) (0.185~0.199) (0.285~0.313) (0.413~0.451) (0.513~0.580) (0.637~0.755) (0.826~0.983) (1.111~2.321)
A B 2459 2.020 3.161 4.580 5.615 7.526 9.633 18.664
(2.389~2.532) (1.957~2.107) (3.016~3.311) (4.365~4.768) (5.419~6.128) (6.728~7.977) (8.730~10.386) (11.740~24.534)
KA A 0.237 0.195 0.305 0.442 0.542 0.726 0.930 1.801
i (0.231~0.244)  (0.189~0.203) (0.291~0.320) (0.421~0.460) (0.523~0.591) (0.649~0.770) (0.843~1.002) (1.133~2.368)
A B 2.870 2.358 3.690 5.346 6.554 8.785 11.244 21.786
(2.788~2.956) (2.284~2.460) (3.521~3.865) (5.095~5.566) (6.325~7.152) (7.853~9.312) (10.190~12.123)(13.704~28.638)

A N—IBIH AR B A RHH AR

AR RS ER 0.163 4 mg kg™ MR TFEH AN
) 0.2~0.3 mg-kg™, 8 B T E 9 0.1~0.17 mg-kg™¥;
AR AR, B F 97.6%; (LA METES R
MR 2RI, RNAMEER SR S,
XS RS HE R AR R SN R 5, Ik B S b X AE
AR RNREES, AEEENSH B LMk, A
BERERR,ERTENHREZRBNHAE, — 25
FNASIR] SRR I B RE D Rk, T K Y
W RERM SREAENT, EE SN RET,
A REIEE B S BB BN R ST AL
XTABE PR R B RE GRS, XHFANRITEA:
BRI, R RIS Y R AR, R
TP E S B RS RIE SR, SRR A
HIER S BNRA o
BRBIENERER, REAE DB RNEE
HRT=E  — I BB = NS KPR R R R
AT JECFA #EFER) PTMI {H . 35X —J5 TH 2 f T3
EEA PR BN RMEE (S5 MLER), B —FE
WEAEMHE R EBIRE R, —BRIETKEET 32
g-d?, BAMRERER, K EERNSEENS
BZHN 1162 g-d”s XRIAEA H—RIH TR RS B
FERH 0.28% 4, JLFAT LAZZNS . K TAEATE T
BB LERN, B RERERSBUNT

FEAEARAY ML AEY, AN FE fE A P AROT R 2 PR 32
Ko TREE R H SRS BB E
WU, A PRTTR B & B R e F R AL
65, EE P B ik S % 2 Al oy e [ A A S PR 4
PREEITA —E MRS R L HeAh, X TR T 2
ARG NROAE A 40 2 R B G i 1T JECFA
HEFEH) PTMIE, A SR L hn i 5 BRI A e 2 B
BB AL ANHET R LB S U RE , R T R ke
G R i R RTE 2

EIA, FAO/WHO 32 B PEAG 7 B R BUH P B Y
15 7ML x5 HTG RPN 5 B come, BRELFEY
PRE wieano IXIE—FRGRIRE BN B B2 2TTR
FRBHERE DT, AR R T v o AR, 2T 28
T BB AE Y & B S AR S e S
WSS ATE N, 25 50 38 AL R B R A, BT
YRS TR AB ST A AT P LR
PR RIEARL J7 505, FREALAAE T7 20T 2 s
Y5 3y & B R0 Al BUE MBI A B 2R
B, ANTRBEE N AR R R BRI MER. X—
MR T R PPAE T EE R — LR BRI e R I R )
IR REZE A THEE R BLAR IXE , DT —Fh s 5e
AR AL T 1, 7™ i T e XU T Al i
AT Z BE A AR R T R T 2 R 2
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T YL A P KU AL, SEBRAE 3 A4 XURS: HE e
2 B RIRIEAR P A SEPR AR R R — 2P SR

AR RIEF P RA —E AT E M
EFR e T, BEHREYEEE T AR
2002 4ECERMARSERR A IE R A, BAAE —RIH TR
BMRHETENGEL B ENEAEEHREER
Bz FI, ARPEAE R, AR BREN M E
BEOR A TR ERER A N EE MR ETHE
Y, UG AR T SR A BRI D ARIE . B4
HERICER A W] BEl A AR A A AR T, X
Al REBE I AT e SR R ER & . B4, Monte Carlofll
Bootstrap VE A IR R A J7 s, HA Bt FT RE 2
AHEMER— TR, AR E T 100 000 KX
Monte Carlo BE4) LA FEARFENLIAE AT E P, ARYE
Efron Z8 [T 5% : 500~2 000 ¥X ) Bootstrap f& DA %5 H
— B 95% B F XA, ARIEPHAL IR, 4
SCH: Bootstrap B B A HEE Y 2 000 1K . A X3k
SHMEREAG T U 228 V BT kAR E I A
Frt—B 5,

4 i

AR, T E R LR VRS 13 e
F 7= B AR R IT R TS YR, 97.6% R T
WEREMT ML{E, AN BAESEER/N, —
RIH T NBF A TEAE R B B Bk T JECFA #EFE 1)
PTMI {8, & LA RS E B ENWREE  mIHTRA
BERAE 5% ML RREE LSBT PTMI
1,6 —E W ERNR . ERERE AR EKET,
ISR JE R G BRI RE S B AL, kSR X 4 N
SEREKMRESAEA, TR EARNERRE
[

B30k :

[1] Zhang Z W, Watanabe T, Shimbo S, et al. Lead and cadmium contents in
cereals and pulses in north—eastern China[J]. The Science of the Total
Environment, 1998, 220(2-3):137-145.

[2] Tk Rz, 22700, PR, B AL KK Cd Zn Se B K

HAeRERURARII]. FR5RL, 2009, 30(9):2792-2797.
ZHANG Liang—yun, LI Lian—-qing, PAN Gen-xing. Variation of Cd, Zn
and Se contents of polished rice and the potential health risk for subsis—
tence—diet farmers from typical areas of South China [J]. Environmenial
Science, 2009, 30(9) :2792-2797.

[3] A A RALFNE TAFR, o [ E R AL S HZ 5 45 GB 2762—
2005 &I YRR E(S]. U3 . EFRE R ARAt, 2005.

Ministry of Health of the People’s Republic of China, Standardization

Administration of the People’ s Republic of China. GB 2762—2005
Maximum levels of contaminants in foods[S]. Beijing: Standards Press of
China, 2005.

[4] J5 H5i8k, SpttAR, Z280A, 45, FREA L2 IR 5 R TE
2R, 2005, 34(1):1-4.

WAN Shu-bo, SHAN Shi-hua, LI Chun—juan, et al. Safety status and
development strategy of peanut in China [J]. Journal of Peanut Science,
2005, 34(1):1-4.

[S17hF 1L, FBIERE, B B, 45 B AR 0 X AEA H RH ™= & Cd 153
BB | . F 57 X4 H R H & Cd SYEERE (] P E
Ae2EiE R, 2006, 22(11):368-370.

SUN Xiu-shan, ZHENG Ya—ping, CHENG Bo, et al. Cadmium contami—
nation of soil and peanut in export peanut in Eastern Shandong Province

I . Cadmium contamination of soil and peanut in Qingdao[J]. Chinese
Agricultural Science Bulletin, 2006, 22(11):368-370.

[6] Zavon M R, Meadows C D. Vascular sequelae to cadmium fume exposure
[J]. American Industrial Hygiene Association Journal, 1970, 31(2):180-
182.

(7] R T B R A 2B AIM. Ut A2 Tll i Rt 2003 :190.
WU Yong-ning. Present knowlodge in food safety[M]. Beijing: Chemical
Industry Press, 2003 :190.

[8] JECFA. Joint JECFA Expert Committee on Food Additives, Seventy —
third meeting[R]. Geneva, 2010:12.

[9] B R 4, ZEARA, X HUEE. 2000 4F o F MR AL  BE A REBA
B[J]. B, 2006, 35(6) : 750-754.

GAO Jun—quan, LI Xiao—wei, ZHAO Jing-ling. In 2000 Chinese total
diet study : The dietary lead and cadmium intakes[J]. Journal of Hygiene
Research, 2006, 35(6) : 750-754.

[10] Lee H'S, Cho Y H, Park S O, et al. Dietary exposure of the Korean pop—
ulation to arsenic, cadmium, lead and mercury[J]. Journal of Food Com—
position and Analysis, 2006, 19(S1):S31-S37.

[11] Kroes R, Miiller D, Lambe J, et al. Assessment of intake from the diet
[J). Food and Chemical Toxicology, 2002, 40(2-3) :327-385.

[12] Edler L, Poirier K, Dourson M, et al. Mathematical modelling and
quantitative methods[J]. Food and Chemical Toxicology, 2002, 40 (2-
3):283-326.

[13] e A RILAE E R Geit R, EZ S48 FE[DB/OL]. 2009, hip:
/219. 235. 129. 58/welcome. do.

National Bureau of Statistics of China. Database of national bureau of
statistics of China[DB/OL]. 2009, http://219. 235. 129. 58/welcome.
do.

[14] e N RALFE AR, +EERIRELEEZ 5 2. GB/T5009.
15—2003 £ 4RI ES]. Jbxt - o EARdE i AtkE, 2003.
Ministry of Health of the People’s Republic of China, Standardization
Administration of the People’ s Republic of China. GB/T5009. 15—
2003 Determination of cadmium in foods[S]. Beijing: Standards Press of
China, 2003.

(151 &, XIFE PEAHEHESEREREITMT]. FEE
m BAEZ4R, 2007, 19(3):238-240.

WANG Jun, LIU Xiu—mei. Assessment of dietary aflatoxins exposure in
Chinese residents[J]. Chinese Journal of Food Hygiene, 2007, 19(3) .



244 PRl 455 T AR PR A B R SRR R T A

201242 H

238-240.

[16] #bede, BRE. hEEREF 5 ERRILAZERE 2 = 2002 /&
R B 5 B FORBUM. 65T AR TA i, 2006:51-52.

YANG Xiao—guang, ZHAI Feng—ying. A Survey on the Chinese nation—
al health and nutrition Ill: The National health and nutrition in 2002
[M]. Beijing: People’s Medical Publishing House, 2006:51-52.

N7 FEE & #,B R % SlREERIS TGN RS RS
) P E DA, 2010, 27(5) :501-504.

CHEN Zhi—jun, LI Yun, CHEN Chen, et al. Two—dimensional monte
carlo analysis method for food—borne health risk assessment[J]. Chi—
nese Journal of Health Statistics, 2010, 27(5) :501-504.

[18] van der Voet H, Slob W. Integration of probabilistic exposure assess—
ment and probabilistic hazard characterization [J]. Risk Andlysis,
2007,27(2):351-371.

[19] Vose D. Risk analysis : A quantitative guide[M]. Third Edition. New
York : Wiley, 2007 :418.

[20] Efron B. Bootstrap methods: Another look at the jackknife[J]. Annals of
Statistics, 1979, 7:1-26.

215K 2, BREZE, KEH, & B 6 KRR EEAERRER

BTG R TR, 2011, 30(5):817-823.
SONG Wen, CHEN Zhi—jun, ZHU Zhi-wei, et al. Survey and dietary
exposure assessment of total mercury in milled rice farmed in 6
provinces of Southern China[J]. Journal of Agro-Environment Sci—
ence, 2011, 30(5):817-823.

22190 L, BREDE, SO, 5. Uik H L EE S BEREF T

SR R FREERL £, 2011, 30(5) :899-903.
SUN Jiang, ZHANG Guo —guang, DONG Wen —guang, et al. Annual
variability analysis and evaluation of heavy metals in Beijing
agricultural soil, ChinalJ]. Journal of A gro-Environment Science, 2011,
30(5):899-903.

[23] Wang K R. Tolerance of cultivated plants to cadmium and their utiliza—
tion in polluted farmland soils[J]. Acta Biotechnologica, 2002, 21 (1-
2):189-198.

[24] EWHL, EBLL, 3% 4L TS YRABAEHT S 4R Y 4370 RPAE B X
B RR B RS AT, R PRI AR 4, 2007, 26(S1): 12-16.
WANG Shan-shan, WANG Yan-hong, ZHANG Hong. Cd-Contami—
nating peanut seeds: Distribution characteristics of cadmium and risk
assessment on dietary health[]]. Journal of A gro—Environment Science,
2007, 26(S1):12-16.

[25] BRIEBR, BRa&ZE. KA HUTNT 158 b SR BT B9 (). B
FAHEA2ER, 2002, 13(2) . 183-186.

CHEN Tong—bin, CHEN Zhi—jun. Cadmium adsorption in soil influ—
enced by dissolved organic matter derived from rice straw and sediment
[J). Chinese Journal of Applied Ecology, 2002, 13(2) . 183-186.

[26] TH#4E, IBIRIK, & 8. LA EPHE EOE ST R
TR 5T 2R A, 2001, 14(2) :47-49.

DING Jiang—hua, WEN Yan—mao, SHU Qiang. Fraction transformation
of cadmium and zine in soils[J]. Urban Enwironment & Urban Ecology,
2001, 14(2):47-49.

[27] BRGE, Hipet. T EEREF S EBRIUAZE R & 2 —: 2002 f§
BEHEFREBEARL M) b5 ARIA @, 2006: 143~
144.

ZHAI Feng-ying, YANG Xiao—guang. A Survey on the Chinese nation—
al health and nutrition Il : The National diet and nutrition in 2002[M].
Beijing : People’s Medical Publishing House, 2006 : 143-144.

[28] CAC. CF/5 INF/1 Joint JECFA Food standards programme codex com—
mittee on contaminants in foods[S]. Hague, Netherlands: JECFA, 2011.

[29] Boon P E, van der Voet H, van Klaveren J D. Validation of a proba—
bilistic model of dietary exposure to selected pesticides in Dutch in—
fants[J]. Food Additives and Contaminants, 2003,20(10 S1):36-49.

[30] Slob W. Probabilistic dietary exposure assessment taking into account
variability in both amount and frequency of consumption [J]. Food and
Chemical Toxicology, 2006, 44(7):933-951.

[31] Efron B, Tibshirani R J. An introduction to the bootstrap[M]. NewYork :
Chapman, 1993:14-15, 275.



