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Abstract The chamcterstics of concentrations and bioaccumulation factors of arsenic n edbl plant portons of vegetables and gran crops were
summ arzed and analyzed based on the reported data in the literature The resuls indicated that the range of A s concentrations in vegetableswas 0. 001~

1 07mg kg™ ! and 0. 001~ 8 S1mg kg™ ! ( freh weight) in the clean and pollited regions respectively w ith gean etricm eans of 0. 035m g kg™ ! and
0.068 mg kg '. Amsenic concentrations in grain crops ranged fram 0. 001 to 2 20 mg¢ kg™ ! and fran 0. 007 10 6. 83 mg kg ' in clean and polluted

regions respectively, with geanetric means of 0. 081 mg kg™ ! and Q 294 mg kg '

Arsenic concentrations in the different vareties of vegetables
bllwed the trend: kafy vegetables > rotsten vegetables > mebn-fruit vegetables >  fresh bean vegetbles and the bioconcentration factor ( BCF) of
A's in lafy vegetableswas significantly hisher than for otstan vegetabls fruity vegetables and fresh bean vegetables Resuls of hierarchical cluster
analysis on the A s BCFs in different species of vegetables shoved that the plants could be satstically separated into two groups based on BCE  Celery
(Apium graveiolus), water spmnach (Ipanoea aquatca Forsk), crown dasy (Chcoronarium va: spatiosum Baily), mustard ( Brassica juncea L. ) had
higher A sBCFswhile beetroot (Bei vulgaris), peas(Pisun atvun L ), caulifower (Brassicw oleracea L. ), leek (A llien wberosum Rottler), canmon
beet ( Beta wlgaris L ), squash (Cucurbiia L ), sweet potato ( [panoea batatas 1. ), waxgourd (Benincasa hispida), twmato (Lycopersicon
esculentum ), kidney bean (Phaselus vulgais 1. ), Chinese cabbage (Brassiauw pekinensis), carot (Dauas carota L), spring onon (Aubergine
Broccoli), radsh (Raphanus satwus L. ), chili (Capsiam annuum L ), cabbage (Brassica okracea 1. ), taw (Colocas esatlenia 1. ), potabo

(Solanum tuberosum L. ), pakdoi(Brassiar chinensisL. ), and rape (Brassica napus L. ) had lover A s BCFs The BCF ofm aize was obviously lover
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than those of rice andwheat The As concentrations in 48 2o of all the statistical vegetable sam ples fran A s polluted regions in China are higher than the
Hod sandad of0. 25mg kg ! set byWHO /FAQ, and theswatitical percentage of vegetable sanpls nwhich heA s concentration sw ere high er than The
Tolkrance of Lin itofA s in ©ods forChina (TLAC) of 0. 5mg kg ! fresh weight in vegetables was 32 2. The As concentraton n 64 1% of leafy
vegetable and 27 o of rootsten vegetableswere found o be higher than the TLAC. The As concentrations in 34. &% of all the grain crop samples
oveman the standard lin it of 0. 7 mg kg™ ! diy weightset by China wih the percentage of rice grain samples which exceeded the standard lin it of Q 7
mg kg™ ! reaching 42 9% . Thus the A s concentrations i leafy vegetables and rice grainm ay pose a health rik © hum ans

Keywords amenic bioconcentration grain crop health rik oil crop vegetable
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Table I Canparison of As concentratons in vegetables and grain crops
As  /(mg kg
n 95%
149 0. 001~ 8 2 0 127~ 0. 235 0. 277 0. 586 0 971 0 172 bY 6 67
76 0. 001~ 8 51 0 061~ 0. 169 0. 105 0. 444 111 0 101 ed 7 88
57 0. 001~ 1L 48 0 028~ 0. 067 0. 031 0. 133 Q 266 0 043 e 4 @
12 0. 001~ 0 788 Q@ 009~ 0. 362 0. 165 0. 218 0 215 Q0 056 cdef 18 8
6 0.011~ 6 8 0 200~ 3. 31 0. 860 1. 73 2 54 0 814 a 381
7 0.215~ 1 63 0 205~ 1. 04 0. 310 0. 662 0 636 Q0 462 ab 2 4
139 0. 007~ 5 19 0 224~ 0. 355 0. 310 0. 618 0 871 0 282 ac 39
319 0. 001~ 1 02 0 021~ 0. 028 0. 027 0. 057 Q 106 0 024 f 4 21
137 0. 001~ 1 07 Q 015~ 0. 026 0. 020 0. 068 Q 165 0 020 fg 4 87
202 0. 001~ 0 527 0 012~ 0. 018 0. 020 0. 033 0 050 00l4¢g 4 60
61 0. 001~ 1 02 Q 012~ 0. 026 0. 025 0. 069 Q 189 0 017 fg 515
12 0. 003~ 0 320 0 029~ 0. 143 0. 084 0. 101 0 086 0 064 cde 35
151 0. 003~ 1 27 Q 067~ 0. 096 0. 100 0. 139 Q 170 0 080d 315
10 0. 011~ 2 20 O 040~ 0. 479 0. 128 0. 455 Q 700 Q 137 bed 57
D), . .
p<0.08
; 32 RmfEymE EREE LEM A EHNX R
, Q 001
( 1. : : ~2 20mg kg ( ). (Q 081
(Berry 198G Meharg etal, mg kg 1). Q 003~ 1 27
1991). , , mg kg |, Q 140 mg kg ',
> > ) ( Cabonelt , Q046 Q 055 mg kg_l.
barrachnaetal, 1995). (Q 007~ 6 83
: mg kg '), Q294 mg kg .
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Table 2 Correlation between BCF and A's concentration i vegetab ks
and grain crops and soils , As(III)
(n=365) (n= 158) (Abedinetal , 2002),  As(III) ,
(M arin etal, 1992).
- 009 0. 203 -0 189 0275
0. 557" Q22"

:* o p< 003 ** ) p< 0.01



294 29
3
Table 3 ANOVA statistical results of A's concentrations in grain crops fran different regions
BCy.
(25) (35) (62) (40) (39
(65) 0 25 0. 349" 0 412 0 860 0 939
0. 090 0. 153 o 601 0 80"
0. 064 0 511 0 91
0 448 0 28
Q 080
* p < 008
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2 2
2
2 2
0~ 14 O( , ),
, 0~ 0 419
4 v
Table4 Asbiconcentration factor ( BCF) of vegetables and grain crops
As
n
95%%
192 0~ 2 080 Q 019~ 0. 034 0. 027 0. 119 0 238  0.025 a? 76
84 0~ 14 00 Q 009~ 0. 021 0. 012 0. 214 1525 0.013b 78
71 0~ 0 381 Q 010~ 0. 021 0. 018 0. 036 0 061  0.014b 4 &
22 0~ 0 307 Q 007~ 0. 039 0. 021 0. 048 0 070 0.016ab 6 97
73 0~ 0 419 Q 008~ 0. 018 0. 012 0. 035 0 063 0.012be 1
27 0~ 0 364 Q 007~ 0. 018 0. 001 0. 035 0 088 0.011be 35
38 0~ 0 056 Q 001~ 0. 005 0. 003 0. 009 0 014 0 002d 6 A
13 0~ 0 081 Q 001~ 0. 006 0. 001 0. 012 0 024 0.001d 10 80
10 Q 001~ 0. 059 0 002~ 0. 009 0. 002 0. 009 0 018 0.003 cd 35
2 1) 2)
, p<0 05
2 2
2 2
o
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Fig 1 Box and Whisker pbts shov ngmedian mean, upper and lover25% percentiks of A s BCFs in vegetables
If:abelsNE 0 5 10 15 20 25 .
um
= Q 25mg kg ' (
38 ). Qs
g 25 mg kg ' ( ) (GB4810-1994).
mps 35 ] (s,
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#E ] 48 Wb WHO /FAO
Br o ] 32 %% Qs
B g -1
HE ] mg kg | (GB4810-1994),
3k .
is 27 : T 12 .
LE3 1 -
wwE ’
27
HE 31 So.
BR 16
#/E 30 5
g 1:; Tabk  Percentages of vegetable san plks exceed ing the A s con cen tration
2.3 2 standard in China
#®
o
13 1 T
wRE 14 J | > 0 25mg kg > 0 5mg kg
¥ 8 b
RR 10 64 Ko 3 1% 47. %% L 0%
27 Po 2 8% 12. 8% 1 Y%
2 18 3% 2 5% 3. 7% L 3%
Fig 2 H erarchical cluster analysis based on gean etricm eans of As 37 W 5 1% 12 5% L P
BCF of vegetab ks 48 W 3 0% 32 2% A
:* WHO /FAO ; ¥ % GB4810-1994
( 2. (S07mgkg ')
3 4 B AR E B R AR AT L 34 8%,

, 20, ( 6).
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Table 6 Percentages of staple grain samples frm China exceeding the

A s concentration standard

(> 07mg kg HY

42. Y% 3 0%
21. P 0
30. 40 0
34. &% 2 %%

: 1) GB4816-1994

4 (Conclusion)

3) 32 % 34 &%

(GB4810-1994).
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