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Abstract: The characteristics of concentrations and bioaccumulation factors of arsenic in edible plant portions of vegetables and grain crops were
summarized and analyzed based on the reported data in the literature The results indicated that the range of A s concentrations in vegetableswas0. 001

1 07mg kg™ and 0. 001 8 51 mg kg ! (fresh weight) in the clean and polluted regions, regectively, with geometric meansof 0. 035 mg kg™ * and
0.068 mg kg 1. Arsenic concentrations in grain crops ranged from 0. 001 2 20 mg kg ! and fram O 007 6 83 mg kg ! in clean and polluted
regions, repectively, with geometric meansof 0. 081 mg kg ! and 0. 294 mg kg ®. Arsenic concentrations in the different varieties of vegetables
folloved the trend: leafy vegetables > root-stam vegetables > melon-fruit vegetables > fresh bean vegetables, and the bioconcentration factor (BCF) of
Asin leafy vegetableswas significantly higher than for rot-stan vegetables, fruity vegetables and fresh bean vegetables Reaults of hierarchical cluster
analysison the A sBCFs in different peciesof vegetables shaved that the plants could be statistically separated into o groups based on BCFE  Celery
(Apium graweiolus) , water pinach (Ipanoea aquatica Forsk) , crown daisy (Chcoronarium var spatiosum Baily) , mustard (B rassica juncea L. ) had
higher A sBCFswhile beetroot (B eta wlgaris) , peas(Pisum ativum L. ), cauliflover (B rassica oleraceal. ), leek (Allium tuberosum Rottler) , common
beet (Beta wlgaris L. ), squash (Cucurbita L. ), sveet potato ( Ipanoea batatas L. ), waxgourd (Benincasa hispida), tomato (Lycopersicon
esculentum) , kidney bean ( Phaseolus wilgais L. ), Chinese cabbage (Brassica pekinensis), carot (Daucus carota L. ), $ring onion (Aubergine
Brocooli) , radish (Raphanus sativus L. ), chili (Capsicum annuum L. ), cabbage (Brassica oleracea L. ), taro (Colocasia esulenta L. ), potato
(Solanum tuberosum L. ), pakchoi (B rassica chinensisL. ), and rgpe (Brassica napusL. ) had lover AsBCFs The BCF of maize was obviously lower
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than those of rice andwheat TheA sooncentrations in 48 2% of all the statistical vegetable samplesfran A spolluted regions in China are higher than the
food standard of 0. 25 mg kg™ ! st byWHO /FAO, and the statistical percentage of vegetable samples inwhich the A s concentrationswere higher than The
Tolerance of L imit of A's in foods for China (TLAC) of 0 5 mg kg™ ! fresh weight in vegetableswas 32 2%. The A 's concentration in 64 1% of leafy
vegetable and 27. 7% of root-stan vegetableswere found to be higher than the TLAC The A s concentrations in 34 8% of all the grain crop samples
overran the standard limitof 0. 7mg kg ! dry weight set by China, with the percentage of rice grain sampleswhich exceeded the standard limit of 0. 7
mg kg ! reaching42 9%. Thus the A s concentrations in leafy vegetables and rice grain may pose a health risk © humans

Keywords arsenic; bioconcentration; grain crop; health risk; oil crop; vegetable
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Table 1 Camparion of A s concentrations in vegetables and grain crops
As /(mg kg~ 1)
n 95%
149 0001 822 0127 0 235 Q 277 Q0 586 0 971 Q 172 bY 6. 67
76 0001 851 0061 O 169 Q0 105 Q 444 111 0 101 cd 7. 88
57 0001 148 0028 Q067 Q0 031 Q 133 0 266 0043 e 4. 69
12 0001 0788 0009 Q362 Q 165 Q 218 0 215 0 056 cdef 18 8
6 0011 68 020 331 Q0 860 173 2 54 0 814 a 381
7 0215 163 0205 104 Q0 310 Q0 662 0 636 0 462 ab 241
139 0007 519 0224 Q35 Q0 310 0 618 0 871 Q0 282 ac 395
319 0001 102 0021 O 028 Q 027 Q 057 Q0 106 0 024 f 421
137 0001 107 0015 0O 026 Q 020 Q0 068 Q0 165 0 020 fg 4. 87
202 0001 0527 Q012 Q018 Q 020 Q0 033 Q0 050 00149 4. 60
61 0001 102 0012 0 026 Q 025 0 069 0 189 0 017 fg 515
12 0003 0320 0029 O 143 Q0 084 Q0 101 0 086 0 064 cde 3 59
151 Q003 127 0067 0O 09% Q 100 Q0 139 Q 170 0 080 d 315
10 0011 220 0040 0 479 0 128 Q 455 Q 700 Q0 137 bed 575
1 1), : , ,
p<0.05
) 32
' 0 001
( 1). , , 2 20 mg kg ' ( , ), (0 081
(Berry, 1986; Meharg et al , mg kg ). 0 003 1 27
1991). , , mg kg ', Q 140 mg kg *,
> > ( ) ( Carbonell- , Q 046 0 055mg kg *.
barrachina et al , 1995). (0 007 6 83
, mg kg '), Q 294 mg kg .
L > > 1
( 2). : > > (
, 1). ( 3,
Table2 Correlation betveen BCF and A s concentration in vegetables
and grain crops and ils , As( )
(n=365) (n=158) (Abedin etal , 2002), As( ) ,
(Marin et al , 1992).
- 0 094 Q 203" -0189° 02757
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Table 3 ANOVA datistical results of A s concentrations in grain crops fram different regions
lg Cas
(25) (35) (62) (40) (39)
(65) 0 259° 0 349" 0 4127 0 860" 0 939"
0 090 0 153 0 601° 0 680"
0064 Q511" 0591°
0 448" 0 528"
0_080
* p < 0 05,
33 ( 4. :
0 14 0( ; ),
, 0 0 419
4 2
Table 4 A s bioconcentration factor (BCF) of vegetables and grain crops
As
n
95%
192 0 2 080 0019 0034 0 027 Q 119 0238 0025 7. 62
84 0 14 00 0 009 0 021 Q0 012 0 214 1 525 0 013b 7. 89
71 0 0 381 0 010 0 021 Q0 018 Q0 036 Q0 061 0 014b 480
22 0 0 307 0 007 0 039 0 021 0048 Q0 070 0 016 ab 6 97
73 0 0 419 0 008 0 018 Q0 012 Q0 035 Q0 063 0 012 bc 511
27 0 0 364 0 007 0 018 0 001 Q 035 Q0 088 0 011 bc 3 50
38 0 0 056 0001 0005 0O 003 Q 009 0 014 0 002d 6 94
13 0 0 081 0 001 O 006 0 001 Q 012 Q0 024 0 001d 10 80
10 0 001 0 059 0 002 0 009 0002 0_009 0 018 0 003 cd 3 56
1) . 2)
, p<0 05
( 1).
4 ( 2 (
; , 2008). : :
Q 002,
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Fig 1 Box and W hisker plots shawing median, mean, upper and lover 25% percentiles of A sBCFs in vegetables
CASE 0 5 10 15 20 25 .
Label Num
MM 21 — (WHO) (FAO)
33 — ]
= Q 25 mg kg ' (
:leé . ). Q5
g 25 mg kg * ( ) (GB4810-1994).
26
IUE 358 12 j ( 5)'
xER s
C . 48 2% WHO /FAO
BE 53
4 Lo ] 132 2% Q5
28 - .
HE g mg kg ' (GB4810-1994) ,
E = Y.
8 2 , 47. 9% 12 8%.
wH 1 -
whx - '
wa 4 5%.
BE 16
MF 30 5
g 1:; Table Percentages of vegetable samples exceeding the A s concentration
wR 2 standard in China
#® o1
A 4
?2; i J1 >0 25mg kg >05mgkg '’
¥ 8 —J J_—
AR 10 64 1% 3 1% 47. 9% 1 0%
27 7% 2 8% 12 8% 1 9%
2 18 5% 2 5% 3 7% 1 5%
Fig 2 Hierarchical cluster analysis based on geametric meansof A's 37 5% 5 1% 12 5% 1 7%
BCF of vegetebles 48 2% 3 0% 32 2% 1 4%
:* WHO/FAO  ; * * (B4810-1994
( 2. (sa7mgkg’)
34 34 8%,

20% (  6).
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Table 6 Percentages of steple grain samples fram China exceeding the

A s concentration standard

(>07mgkg*)?

42 9% 5 0%
21 7% 0
30 4% 0
34 8% 2 9%
:1) GB4810-1994
4 (Conclusion)
l) )
> > > >
> = > > ,
2) 1
3) 32 2% 34 8%

(CB4810-1994).
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