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Health Risk Assessment of Heavy Metal Pollution in Edible Sunflower—A Case Study of Qinghe County, Altay, Xinjiang
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Abstract Sampling surveys of edible sunflowers grown on a large scale in Qinghe County, Altay Prefecture and the soil of their planting areas
were carried out using single factor index method and Nemerow index method, bioconcentration coefficient, target hazard coefficient and hazard
index for evaluation.The results showed that the content of heavy metals Cr, Cu, Zn, As, and Cd in sunflower planting soil all exceeded the
background value in Altay region ;sunflower hair roots and seeds have a strong ability to absorb various heavy metals, and the content of Cd and
Cr in the seeds is relatively high, which may easily cause health risks;sunflower had a strong ability to transfer Cr, Cu, Zn, and Cd, among
which the aboveground part had a high enrichment coefficient of Cr and Cd; the high risk index of As and Cr in seeds poses a greater threat to
the health of adults ;the estimation of the hazard index shows that the accumulation of heavy metals will cause great harm to human body. It is
suggested that the local planting methods should be changed to crop rotation, and proper use of fertilizers and pesticides should be used to up-

root plants during harvesting to reduce the accumulation of heavy metals in the soil.
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Table 2 The classification standard of soil heavy metal pollution eval-
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Table 3 Soil heavy metal pollution of sunflower

FLfEITE JCH A4 The field soil ARPR 13 Rhizosphere soil

Heavy metal YE YLy Yo YLy
elcmgnt// mg/ kg P, P P P Pol{lzzzf lﬁels P, P P P. Puﬁiﬁiﬁels
As 0.625 0.935 0.810 0.875 A 0.725 0.925 0.818 0.873 AR

Cu 0.707 0.723 0.712 0.718 G 0.725 0.763 0.745 0.754 AL

Zn 0.276 0.283 0.280 0.281 frey 0.270 0.287 0.280 0.283 b

Cd 0.493 0.518 0.508 0.513 b 0.460 0.478 0.470 0.474 B

Cr 0.698 0.731 0.520 0.721 A 0.998 1.132 1.043 1.088 A5 Yy
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Fig.2 Content and distribution of five elements in various parts of sunflower
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Table 4 Enrichment coefficient and transfer coefficient of each part of sunflower
Ay As Cu Zn Cd Cr
Part BTF BCF BTF BCF BTF BCF BTF BCF BTF BCF
163k Flower heads 0.651 0.137 1.467 0.263 1.355 0.097 1.640 0.491 1.777  0.358
FE&FF Straw 0.100 0.192 0.141 0.456 0.304
FFHL Grain 0.182 0.283 0.307 0.730 0.642
Hi_F3 Aboveground part 0.419 0.738 0.545 1.677 1.304
i F#F Underground part 0.643 0.503 0.451 1.023 0.733
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2.0 B ## Grain 7 #3245 Total aboveground
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Fig.3 Enrichment coefficient of heavy metals in the overground

part
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Table 5 Health risk index of heavy metals in sunflower

HPJE R;D THQ(HA) THQ(JLE)
Heavy metal mg/ (kg-d) THQ( Aldult) THQ ( Child)
As 0.001 2.660 1.515
Cu 0.080 0.085 0.048
Zn 0.300 0.046 0.026
Cd 0.001 0.074 0.042
Cr 0.003 14.365 8.186
HI — 9.818 17.229
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Table 7 Component score coefficient

SRR Fior 1 T2
Factor Main component 1 Main component 2
X, 0.077 0.047
X, 0.077 0.047
X, 0.075 -0.248
X, 0.076 -0.149
X; 0.076 0.102
X 0.077 -0.042
X; 0.070 -0.421
X 0.074 -0.249
X, 0.076 -0.167
X 0.072 0.347
X 0.077 0.027
X, 0.075 0.201
Xy 0.056 0.699
X, 0.770 -0.370
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