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Fig.1

Sampling locations of rice, wheat seed and their topsoil in local typical areas of Jiangsu Province
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F 1 FHE X AEKFEFL-HZE L5 Cd.Hg.Pb.Se TEREN LR (mg/kg)
Table 1 Element concentrations (10) of Cd, Hg, Pb and Se within milled rice and its
cultivated soil in Suxichang area

o Cd Hg Pb Se

+ i BCF + i BCF + i BCF + i BCF
P001 0.46 0.12 26.09 0.59 0.0058 0.98 48.6 0.11 0.23 0.37 0.032 8.65
P003 0.96 0.12 12.50 0.76 0.0078 1.03 524 0.13 0.25 0.36 0.038 10.56
P007 0.49 0.085 17.35 0.66 0.0076 1.15 527 0.068 0.13 0.36 0.028 7.78
P009 0.57 0.02 3.51 0.67 0.0047 0.70 552 0.09 0.16 0.34 0.034 10.00
PO10 0.67 0.036 5.37 0.81 0.0062 0.77 55.1 0.08 0.15 0.4 0.05 12.50
PO12 0.48 0.024 5.00 0.66 0.0037 0.56 49 0.048 0.10 0.32 0.044 13.75
PO14 0.48 0.0082 171 0.51 0.005 0.98 59.1 0.062 0.10 0.34 0.038 11.18
PO16 04 0.024 6.00 0.72 0.0057 0.79 80.6 0.053 0.07 0.49 0.068 13.88
PO18 0.45 0.016 3.56 0.75 0.0052 0.69 711 0.052 0.07 0.54 0.082 15.19
P020 1.97 0.045 228 1.09 0.0058 0.53 109 0.072 0.07 0.54 0.058 10.74
P022 04 0.02 5.00 0.75 0.011 147 85.9 0.1 0.12 0.46 0.079 17.17
P024 0.66 0.035 5.30 0.86 0.007 0.81 86.1 0.071 0.08 0.54 0.053 9.81
P026 0.46 0.021 457 0.81 0.006 0.74 83.8 0.1 0.12 0.56 0.048 8.57
P028 0.64 0.024 3.75 0.63 0.0038 0.60 68.5 0.078 0.11 0.52 0.049 9.42
P030 0.99 0.026 2.63 0.7 0.011 1.57 92.5 0.07 0.08 0.49 0.069 14.08
P033 0.26 0.065 25.00 0.097 0.0081 8.35 62.2 0.42 0.68 0.28 0.098 35.00
P034 0.32 0.12 37.50 0.16 0.014 8.75 65.1 0.48 0.74 0.42 0.13 30.95
P035 122 0.56 4590 0.14 0.0039 279 91.1 0.44 0.48 0.43 0.067 15.58
P037 1.95 1.51 7744 0.14 0.0036 257 278 1.12 0.40 0.5 0.082 16.40
P038 0.62 0.27 4355 0.19 0.0058 3.05 95.7 0.36 0.38 0.42 0.11 26.19
P040 0.98 0.46 46.94 0.35 0.0035 1.00 223 1.62 0.73 0.55 0.078 14.18
P044 0.71 0.082 11.55 0.22 0.004 1.82 40.7 0.084 021 0.7 0.1 14.29
P046 1.15 0.22 19.13 0.19 0.0041 2.16 423 0.084 0.20 0.91 0.1 10.99
P049 1.39 0.23 16.55 0.35 0.0034 0.97 40.9 0.09 0.22 0.9 0.2 2222
P052 0.29 0.098 33.79 0.16 0.0042 2.63 41.1 0.093 0.23 0.53 0.081 15.28
P054 0.27 0.10 37.04 0.17 0.012 7.06 417 0.094 0.23 0.5 0.1 20.00
P056 1.44 0.32 2222 0.12 0.0036 3.00 50.6 0.092 0.18 0.46 0.07 15.22
P058 175 0.62 35.43 0.12 0.0044 3.67 67.8 0.11 0.16 0.57 0.07 1228
PO61 0.5 0.12 24.00 0.2 0.0048 2.40 384 0.16 0.42 0.55 0.069 12.55
P063 0.26 0.11 4231 0.15 0.0079 527 384 0.16 0.42 0.54 0.083 15.37
P065 0.36 0.13 36.11 0.18 0.0065 3.61 37.1 0.18 0.49 0.5 0.071 14.20
P067 0.53 0.24 4528 0.2 0.0061 3.05 41 0.14 0.34 0.68 0.092 13.53
P073 1.01 0.16 15.84 0.17 0.0052 3.06 382 0.13 0.34 0.77 0.11 14.29
P075 0.98 0.084 8.57 0.17 0.017 10.00 28.8 0.13 0.45 0.63 0.18 28.57
P0O77 1.68 0.12 7.14 0.22 0.0054 245 84.2 0.1 0.12 0.59 0.073 12.37
P079 1.14 0.071 6.23 0.17 0.0054 3.18 61.8 0.091 0.15 0.52 0.057 10.96
P083 1.68 0.82 4881 0.22 0.0053 241 36.7 0.086 0.23 0.9 0.17 18.89
P085 145 0.46 31.72 0.14 0.005 3.57 309 0.099 0.32 0.73 0.14 19.18
P095 4.13 0.56 13.56 0.65 0.0061 0.94 425 0.077 0.18 0.27 0.05 18.52
P097 3.13 0.41 13.10 1.79 0.0042 0.23 60 0.074 0.12 0.42 0.046 10.95
P099 0.45 0.058 12.89 1.58 0.0072 0.46 527 0.054 0.10 0.36 0.046 12.78
P101 0.5 0.054 10.80 2.08 0.017 0.82 57.8 0.066 0.11 0.34 0.058 17.06
P104 0.49 0.02 4.08 1.17 0.0054 0.46 52.9 0.058 0.11 0.44 0.048 1091
P106 0.33 0.02 6.06 247 0.012 0.49 71.9 0.079 0.11 0.33 0.04 12.12
P108 1.02 0.064 6.27 1.24 0.012 0.97 50.1 0.068 0.14 0.3 0.048 16.00
P111 0.65 0.052 8.00 1.56 0.01 0.64 62 0.06 0.10 0.34 0.05 14.71
Pl114 0.75 0.077 1027 1.38 0.0067 0.49 58 0.06 0.10 0.28 0.052 18.57
P115 0.48 0.02 4.17 143 0.017 1.19 54.9 0.072 0.13 0.36 0.048 13.33
P117 0.16 0.06 37.50 0.8 0.014 175 50.1 0.057 0.11 0.38 0.078 20.53
P119 021 0.021 10.00 143 0.0094 0.66 54.9 0.044 0.08 0.44 0.06 13.64
P121 0.25 0.028 11.20 0.27 0.006 222 327 0.12 0.37 0.42 0.064 1524
P123 021 0.018 8.57 0.26 0.0066 254 328 0.12 0.37 0.39 0.072 18.46
P125 0.22 0.02 9.09 0.2 0.0062 3.10 337 0.085 0.25 0.36 0.071 19.72
P127 0.18 0.012 6.67 0.32 0.012 3.75 325 0.064 0.20 0.34 0.044 12.94

T TR AR R AT B9 1 AR 25 R RORE K BCF IS TR BB wl SR R S — T 1L,
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Table 2 Statistical results of BCF (%) of some elements within milled rice and wheatmeal
in typical areas of Jiangsu province

- B on NFE
JCHE
N Min Max X 80% LA FAFE 5, N Min Max X 80%LA FAFE 5,

cd 501 0.43 100.00 13.48 2.68~35.71 286 1.63 81.3 27.59 7.20~55.56
Hg 505 0.15 50.00 6.78 0.98~15.00 286 0.05 6.00 1.18 0.24~2.61
Cu 505 0.57 53.52 13.06 7.16~19.89 286 1.82 54.12 21.44 11.91~32.34
Pb 505  <0.01 2.49 047 0.12~0.90 286 0.04 6.67 0.54 0.20~0.90
Zn 505 3.29 62.56 21.75 12.44~33.17 285 791 81.76 37.52 23.3~56.09
Cr 412 0.06 9.00 0.55 0.16~1.20 254 0.15 6.22 0.70 0.36~0.99
As 412 <001 7.16 1.50 0.57~2.63 286 0.10 1.94 0.46 0.19~0.78
Se 504 3.33 79.07 19.92 10.0~34.09 282 5.38 100.00 16.67 25.3~39.09
Mo 412 1429 214.00 73.61 4595~10577 286 1.30 264.29 65.7 11.76~123.33
Mn 412 0.18 1391 435 1.73~7.61 254 1.10 55.17 5.39 2.71~8.48
Fe 505  <0.01 0.84 0.09 0.04~0.14 286 0.04 0.37 0.13 0.19~0.08
K 505 4.51 30.32 12.5 7.85~17.75 286 9.42 47.01 20.67 15.08~26.51
Ca 412 0.15 19.41 1.68 0.27~2.98 286 043 28.25 3.70 0.75~6.63
Mg 283 2.94 6231 14.53 522~26.35 254 3.52 40.42 13.52 6.94~22.06

. N RS INGTFE R B, Min & BCE #/IMHE, Max 4 BCF St KMH, X A BCE B AR - YIE, 80% LA I FE(E 38 A 51 B 5 i 10%
5 AR 109%FF f 5 T4 80%FF i 1 BCE {4341 i
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Table 3 Statistical data of BCF and ratios over limited—standard of some element values in foods in Jiangsu Province

B N %
TR R ) e ER R R ) e ER b
e st aenm s L o

cd  so1 <02 102 29~458 27357 286 <01 66 264 72556
He 505 <002 30 13~160  10~150 286 <002 0 024~26
Pb 505 <02 158 03~10  01-09 286 <02 175 02~15  02~09
o a2 <10 61 11~90  02~12 254 <10 52 10~62  04~10
Cu 505 <100 04 3236 72~20 286 <100 10 3253 1232
Se 504 <03 16 1333 10~341 282 <03 17 1240 2539

. NSNS TR B, B AR BAREE S S S nge i B S E I, A RS B . &S od BREARMET] A

GB15201—1994 ,Hg FREFFMED] 1 GB2762-1994,Pb FREFRET] 1 GB2762—2005, Cr FREFFET] 1 GB14961-1994, Cu FR &t A5 fE 5

H GB15199—1994, Se BREEARHETI H GB13105-1991,
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Fig.2 Correlation between bioconcentration factors of Cd (left) and Mn (right ) within milled rice and soil pH

in typical areas of Jiangsu Province
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A preliminary study of element bioconcentration factors within milled rice and
wheatmeal in some typical areas of Jiangsu Province

LIAO Qi-lin"? LIU Cong’, CAI Yu—man'?,
ZHU Bai—wan'?, WANG Cheng*’, HUA Ming'"?, JIN Yang"?

(1. Geological Survey of Jiangsu Province, Nanjing 210018, Jiangsu, China; Key Laboratory for Earth Fissures Geological Disaster of MLR,
Nanjing 210018, Jiangsu, China; 3. Jiangsu Provincial Department of Land Resources, Nanjing 210029, Jiangsu, China; 4. School of Earth
Sciences and Engineering, Nanjing University, Nanjing 210093, Jiangsu, China)

Abstract: On the basis of studying related geochemical data of element distribution in 500 sets of rice seed samples and the cultivated
soil and 300 sets of wheat seed samples and the root soil from some typical areas of Jiangsu Province, this paper has reported the
bioconcentration factors (BCF) of Cd, Hg, Cu, Pb, Zn, Cr, As, Se, Mo, Mn, Fe, K, Ca and Mg which are distributed in milled rice
and wheatmeal. Statistical results show that there exist obvious differences in BCF of different elements:usually BCF of Pb, Cr, Fe etc.
is lower than 1%, BCF of Hg, As, Mn, Ca etc. is equal to 1% — 10%, the average BCF of Mo is the largest and the average BCF of
Fe is the smallest. It is found that element content exceeds limited —standard in the studied milled rice or wheatmeal samples; for
example , Pb content is 15% higher than the limited—standard proportion, and the Cd content is 6% higher than the limited—standard
proportion. According to statistical data, there is not direct relationship between BCF distribution differences of related elements and
clement content exceeding the limited—standard within the above—stated milled rice or wheatmeal samples. Furthermore, it is pointed
out that the controlling indicators of BCF distribution include probably soil pH, total organic carbon (TOC), cation exchange capacity
(CEC), boron (B) concentration, and so on. There exists obvious negative correlation between the BCF of such elements as Ca and
Mg and soil pH, and the correlated coefficient of the BCF of Cd versus soil pH is —0.94 related to the milled rice. The same
environmental indicator in soil probably has different effects on BCF of different elements, their correlation can be positive or negative,
but all correlations have to be set up with certain condition limits.

Key words : clement; bioconcentration factor;rice seed; wheat seed ; Jiangsu
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