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Comparisons on Active Chemical Form and Distribution of Lead in Wheat and Corn
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Abstract: Based on analysis of lead distribution in parts of wheat and corn soaked by lead solution, the content of lead in cell
wall and residual state is very high. The ratios of lead in foliage and rootstalk are 1:5.7 and 1:10.05 in corn and wheat, indi-
cating the larger amount of heavy metal element and higher migrating ability in young plants than that in old plants. The mi-
gration ability of lead in different plants depends on their physiological structure. The lead distribution in rootstalk of corn and
wheat is 93% and 92.1%, respectively. The distribution in foliage is 71% and 82.8%, respectively. The distribution of lead in
cell wall and residual state (F1) is over 70% and the proportion of the rest is very small, with the order the cell core state (F2)
>the mitochondrion state (F3) > the nucleoprotein state (F4). The order of proportion of corn foliage is the mitochondrion state
(F3)>the nucleoprotein state (F4) > the cell core state (F2). From the distribution of cell component in rootstalk and foliage,
the lead are absorbed and deposited by cell wall. Lead is prevented to be entered protoplasm in cell and keep away from tox—
icity, which explains why the proportion of the cell wall and residual state (F1) in roots is more than that in leaves both wheat
and corn. Sequential extraction shows the chemical lead extracted by Acetic (FHAC), HCI (FHCI) and NaCl (FNaCl) is gradu-
ally reduced in the rootstalk of wheat and corn, and the total of three is over 80%, especially the proportion of lead extracted
by HAC over 45% in rootstalk, and that of extracted by HCI over 50% in foliage. The content of FHAC in the foliage of corn
is higher than that in wheat, and the content of FHCI in wheat foliage is higher than that in corn. The lead extracted by water
(FW) and alcohol (FE) provided with less active chemical form in foliage than that in rootstalk. The young foliage of corn is
more easily poisoned than old foliage of wheat.
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Figure 1 Contents of lead in wheat and corn by sequential

extraction for chemical form
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Table 1 Chemical form of lead absorbed in cells of wheat and corn

T Mdt/mg + kg' Fi/mg+kg! B dil/%  Fomgekg'  Faldilt/%  Fimgekg'  FaifEt/%  Fumg kgl Fadibb/%
EV N i 487 456.1 93.6 153 3.14 9.95 2.1 5.6 1.12
- 84.5 60.1 71 5.1 6.03 143 16.9 4.98 5.8
N i 319 291.3 91.2 19.6 6.1 5.7 1.8 2.4 0.75
i 31.75 26.3 82.8 2.5 7.9 KR KR 2.9 9.1
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Table 2 Contents of lead in wheat and corn by sequential extraction for chemical form

TEA (i) FKHL(487) NEHR(319) FoKI(84.5) N IH(31.75)
TR G i /% G i /% e i /% e i /%
F 24 5.1 9.6 3 42 4.9 1.7 6
Fw 34.1 7 15.9 5.1 3.4 4 AR 3.89
Fract 78 15.9 44.5 14 12.7 15 3.2 10.1
Frac 219.2 45.0 178.6 55.8 16.8 20.2 4.8 15
Frcl 97.4 20.2 48.1 14.8 42.1 49.9 19.1 60.1

Fr 32 7 223 6.9 5.1 6 1.6 5.05
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