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Accumulation Characteristics and Health Risk Assessment of Heavy metals in Corn Kernel in Du’ an Yao
Autonomous County
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Abstract: Earlier studies have found serious heavy metal pollution in soils collected from Du’an Yao Autonomous County in Guangxi
Zhuang Autonomous Region, which has resulted in heavy metal contamination of rice in this area. However, heavy metal contamination in
another main crop corn was not documented yet. Here we collected corn and soil samples from 64 planting zones distributed in 19 towns in
the County to investigate concentrations of heavy metals including cadmium(Cd ), arsenic( As), nickel(Ni), zinc(Zn ), chromium( Cr ), cop—
per (Cu) and lead (Ph). The potential health risk for local residents was assessed. Lead and Zn content in 7.81% and 4.69% of corn
samples was higher than the limits of the National Food Health Standard, respectively, with total 10.9% of corn samples exceeding the stan—
dards. According to the Hazard Index (HI), the health risks of corn consumption to people in Du’an County was still at low level, implying
that corn could be planted in Du’an County because of its low accumulating ability for heavy metals. However, the potential risk of lead pol—
lution in Gaoling, Disu, and Dongmiao towns should be controlled.
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Figure 1 Distribution of corn sample points in Du’an County
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Table 1 Characteristics of heavy metal content in corn kernel

in Du’an County

G55 R img kg

bR R R

RN Rkl o RRRE % %
As nd 0.234 0.019 0.5 0 170
Pb nd 0.717 0.076 0.2 7.81 157
Cd 0.002 0.096 0.011 0.1 0 121
Zn 17.5 59.3 32.1 50 4.69 28.7
Cr nd 0.397 0.090 1.0 0 108
Cu 1.83 8.03 3.21 10 0 31.1
Ni 0.003 0.227 0.060 0.4 0 68.6
it 10.9

T and IR R ARA o

Note: nd Not detected.
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Figure 2 Spatial distribution of heavy metal content
in corn kernel in Du’an County
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Continue figure 2 Spatial distribution of heavy metal content in corn kernel in Du’an County
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Table 2 Heavy metal content of corn kernel in some

townships in Du'an County

L e AR #/mg-kg™
¢ S Ph cd Zn Cr Cu Ni

HiFn 14 0.028a 0.094ab 0.011a 27.5a 0.093a 3.14a 0.057a

ZJE 5 0.004a 0.103ab 0.020a 30.0a 0.070a 3.51a 0.071a
f#% 4 0.013a 0.00la 0.005a 37.3ab 0.02l1a 4.23a 0.029a
FH) 4 0.009% 0.032a 0.004a 30.2a 0.064a 2.63a 0.041a
JKiE 4 0.014a 0.002a 0.009a 38.7ab 0.06la 3.74a 0.041a
K2 3 0.020a 0.129ab 0.006a 39.7ab 0.037a 3.35a 0.050a
Fls 3 0.02la 0246b 0.042b 29.7a 0.261b 2.78a 0.105a
T 3 0.009a 0.118ab 0.006a 46.9b 0.099a 3.56a 0.047a
2P 3 0.022a 0.078ab 0.003a 30.1a 0.097a 32la 0.07la
Bif~ 6 0.016a 0.036a 0.009a 327a 0.023a 3.50a 0.07la
JUE 4 0.053a 0.031a 0.010a 269a 0.09la 2.74a 0.069a

T [AF A [l 5 Bl 1 25 22 5 (P<0.05)
Note; Different letters within a column indicate significant difference

(P<0.05).

3 MREERIFHERNEITNER

Table 3 Health risk assessment of corn kernel in Du’an County

A HOx10?
£ HI
As Pb Cd 7Zn Cr Cu Ni

HuF 957 279 111 949 322 815 0.297 0.346
I 151 306 210 104 241 9.10 0.368 0.289
T2z 454 0028 0509 129 0742 11.0 0.152 0.298
T 294 094 0424 104 221 681 0211 0.240
T 468 0067 0912 134 211 9.69 0215 0311
KN 485 383 0663 137 127 868 0.258 0.352
B 741 728 432 103 9.02 720 0.545 0.460
BT 327 350 0670 162 342 923 0.246 0.365
I 754 231 0324 104 339 832 0.370 0.326
hif= 540 1.06 0960 113 0810 9.06 0.371 0.290
Ju 183 0906 1.08 929 314 7.0 0.357 0.402
#H 664 226 1.3 11.1 310 832 0.309 0.329
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Table 4 Assessment of heavy metal pollution in soils planted with
corn in Du'an County
3 146 ke TSR
RGN WK VH B R P RET GAT
{8 {8 B 2 9% e W QR

T RYD 9275 SCHR[15- 171 L4 Y PR A

Note: RfD refers to the limits of heavy metals in reference[15-17].
ES IR 20
3 g
3.1 BREERECRETEME
T G R {5 G P B ER B A ) )
TRz, FORME IR E F R EEZ —,
AR TIU K. Zad a2 3, ) PaT

As 1.13 700 39.8 87.8 375 133 e EHE
Pb 758 456 542 593 156 018 i (3.21)
cd 011 119 248 228 906 827  EJF
Zn 208 972 189 148 313 075 ik
Cr 370 769 170 118 328  0.85 i
Cu 468 313 390 386 156 039 ik
Ni 249 111 504 307 469 101  RpF
T TN B2 (R R ARIE ) (GB 15618—1995) Ff — b
(6.5<pH=<75),
Note: Pollution criteria refer to Grade I of GB 15618—1995 Chinese

Environmental Quality Standard for Soils.
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