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Prs 0.450 0.689 0.565 0671, Cu Cd Pb , Pcs
0.016 0020 0 018, Ni Pb
Ni Pb (P<0.05) , As As
(P>0 05) , Zn Cr Cu Cd (P<0 05),
(1 ( HJ332-2006)
(P<005), Zn Cr Cu Cd
1

Tab 1 Concentration of the heavy metals in soil from wheat field in Beijing

(mg/ kg) (N =68)
( ) ( ) (2] (mg/ k)

As 270 122 7.39 7.46 (2 11) 7.16 7. 09 25
cd 0088 0598 0148 Q178 (0 084) 0 165 (1 46) 0 119 06
Cr 222 57.0 36 7 37.8 (7. 22 37.2 29. 8 250
Cu 102 767 19. 9 215 (9 02) 20. 3 (1 49) 18 7 100
Ni 147 415 244 24.2 (5 00) 237 268 60
Pb 7.53 353 14 2 150 (5 23) 14. 3 (1 35) 24.6 80
Zn 429 133 8 69. 1 70. 1 (5 56) 68 6 57. 5 300
[20 22]
4 2 4
As ; Cd 3 ,
, ,Zn Cr Cu 3 ; Pb
As Ni Cr Zn
[16, 23]
13 13 184 ,
[24]
2
Tah 2 Concentration of heavy metals in soil from wheat field in different digtricts in Beijing
( ) (mg/ kg)
As Cd Cr Cu Ni Pb Zn
(10) 6. 96a 0. 144b 36.9b 16 9b 23 la 11 2b 61 0b
(120) 7. 76a 0 227a 35 8b 18 2b 24 4a 13 2b 62 9b
(11) 7. 28a 0. 139b 26. 1b 19. 6b 22 8a 14 5ab 64 1b

(14) 7.0la 0 147b 43 2a 24. la 26 3a 17. 2a 76. 7 a
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22
As Zn ,Cu Ni Cr Cd Pb
( GB2762-2005) ,
0. 1mg/ kg, 26. 8 %> | 0. 373 mg/ kg
t ( 3): As , 0; Pb Ni Cu Cd
Zn ( 3, ,
27.9% 265% 11 8% 29% 2 9% , Cr
, 42. 6 %
3
Tab 3 Concentration of heavy metals in wheat in Beijing
(mg/ kg) T
( ) ( ) P ”
As 0 032 (0 013) 0014 0072 0029 0. 030 018 0 000 0
cd 0.034 (0 02) 0008 0 126 0 031 0031 (1 6) Q1° 0. 000° 29
cr 122 (111) 0381 803 0835 0 967 (1 87) 10° 0. 663° 42 6
Cu 7.57 (35 103 305 683 7. 05 (1 46) 10¢ 0. 000° 118
Ni Q 350 (0O 258) 0103 154 Q262 0 293 (1 75) 0 49 0 000° 265
Pb 0 203 (0 157) 0047 109 0 156 0172 (1 7) Q 2° 0. 022° 27.9
Zn 337 (577) 238 5.3 327 332 50° Q 000 29
T a ) i C (As, Pb, Cr, Cd GB2762-2005) ; (Cu-GB
15199-94) ; (Zn- GB 13106-91). d (28]
: As ;
Cd , 2004
(271 : Cr 64 , Pb 55 9%, Ni
24. 9%,
4
Tab 4 Bioconcentration factors of heavy metals in wheat
( ) ( ) Pis
As 0001 001 O 004 0. 005 (0. 002) 0 004 (1 62) 0 2882
Cr 0009 0291 0024 0. 034 (0. 037) 0 026 (1 93) Q 5592
cd 0004 049 019 021 (01) - 0 405
Cu 007 15 034 0.39 (022 0 35 (1 59) Q 3672
Ni 0004 0102 0011 0 015 (0 01) 0 012 (1 79) Q 6412
Pb 0003 0075 0 010 0. 015 (0 012) 0 012 (1 87) Q 1732
Zn 023 08 049 05 (012 - 0 966
ra Pies
23
141g/ d*® As Cd
Cr Cu Ni Pb Zn ADI 1% 7% 27 68% 8% 3% 11%
8% Cr Cu Ni Pb 3 ,

3 , ( 5
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5
Tab 5 Intake rate of heavy metalsfor residents of Beijing
mg/ -d
+ ADI(60kg) R
As 0005 0005 0006 0004 0004 0016 0 021 0 1282 012
cd 0004 0004 0003 0004 Q005 Q012 0. 016 0 06 Q27
Cr 0136 0148 0130 0298 0125 0 051 0. 187 02 05 09 037
Cu 0994 0995 088 152 093 0816 181 12 0 15
Ni 0041 0042 0039 008 0040 0 100 0141 12° 012
Pb 0024 0024 0025 0052 0025 0017 0. 041 0 214 0 19
Zn 475 49 461 48 464 404 8 79 60 0 15
D a , b RfD R= ( + )/ADI,
268% 87%
; As
5% (291 , As
As R\ ( 5,As Ni Cd
S Cr Cu 2Zn Pb
; Cr Cu Zn Pb
267 122 118 114 Cr ,
Zn Cu Pb Cr
ADI ( 5,
Cr ADI , R 37 %, ADI
, Cr R , Cr , Cr Zn
, 18mg/ d (60kg )P, Zn
8 79mg/ d, 48 8 %
3
As Cd Cr Cu Ni Pb Zn 7 4
0.165 378 203 242 143 70 1mg/ kg,
Cr Cu Pb
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Concentrationsand risk of heavy metal s
in grain of wheat grown in Beijing

L1 Xiao-yan*? , CHEN Tong-bin', TAN Yonghi®, FU Benrtian®,
YANGJun', SONGBo', YANG Swca', XIE Yunfeng'
(1 Center for Environmental Remediation, Institute of Geographic Sciences and
Natural Resources Research, CAS, Beijing 100101 ,China;
2 School of Geographic and Biologic Sciences, Guizhou Normal University, Guiyang 550001, China;
3 Agricultural College, Guangxi University ,Nanning 540004, China;
4 Green Port Judge Treatment Plant , Qinhuangdao City Administrative Bureau, Qinhuangdao 066000, China)

Abstract :Soil and wheat samplesin wheat-planted areain Beijing were collected for assess
ing the concentration and health risk of heavy metals The results show that the average
concentrationsof As,Cd,Cr,Cu,Ni,Pb and Zn in the sils from wheat fields are 7. 4,
0. 165, 37.8,20 3,24 2,14 3 and 70. 1 mg/ kg, respectively , which are lower than the
baseline concentration of soil from Beijing It shows that planting wheat did not definitely
increase the concentrations of heavy metalsin soil. The average concentrationsof As, Cd,
Cr, Cu, Ni, Pband Znin wheat are 0. 032, 0. 031, 0. 967, 7. 05, 0. 293, 0. 17 and 33 7
mg/ kg, respectively. The concentrationsof As, Cd, Cu, Ni, Pb and Zn are sgnificantly
less than the maximum level s of Food Hygiene Standards of China, and thereis no sgnifi-
cant difference between Cr concentration in wheat and the maximum Cr level of Food Hy-
giene Standards Among the heavy metals, the accumulating ability of wheat for Znisthe
best and that of Asis the weakest. The average intake rates of As, Cd, Cr, Cu, Ni, Pb
and Zn from wheat for people lived in Beijing are 0. 005, 0. 004, 0. 136, 0. 994, Q. 041,
0 024 and 4 75 mg/ (person day) and there is no significant risk caused by heavy metals
intake for common residentsin Beijing from staple and vegetables according to the average
concentrations of metals and the average consumption Among the districts of Shunyi ,
Fangshan , Daxing and Tongzhou, the largest wheat planted areas in Beijing, the average
intake ratesof Cr, Cu, Ni and Pbinwheat from Shunyi District are higher than thosefrom
the other three districts, while the average heavy metal intake rate of wheat from Fangs
han is the lowest.

Key words:Beijing; health risk; heavy metal ; intake; soil ; wheat



