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Effects of Compound Pollution of Zn and Cr on Quality of Rice Grain
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Abstract: In order to reveal the laws of heavy metals pollution effects on the quality of rice grain, and provide a theoretical basis to safety of
rice production, the common elements(Zn and Cr)of heavy metal pollution in Chengdu Plain were added into the soil, and studied the quality
of rice grain in a soil pot experiment. The results were as follows: With increasing of contents of Zn and Cr in the soil, the changes in the law of
milling quality and shape of rice grain were not obvious (P>0.05). The chalky rice rate and the crude protein content in rice grain increased
(P<0.01), but the amylose content of rice grain decreased (P<0.01 )with increasing of contents of Zn and Cr in the soil. The content of Zn in
rice grain increased( P<0.01 )with increasing of content of Zn in the soil, but not obvious with Cr(P>0.05). The content of Cr in rice grain in—
creased with increasing of contents of Zn and Cr in the soil (P<0.01). Partial correlation analysis showed that Zn content in rice grain had
highly significant correlation with Zn concentration in the soil (the partial correlation coefficient was 0.731 2#%), and had no significant cor—
relation with Cr concentration in the soil (the partial correlation coefficient was —=0.101 3). However, Cr content in rice grain had highly sig—
nificant correlation with Zn and Cr concentrations in the soil(the partial correlation coefficients were 0.955 0** and 0.845 2%*, respectively ).
This indicated that the contents of Zn and Cr in the soil had synergy effects to Cr content in rice grain.
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Table 1 Effects of compound pollution of Zn and Cr on milling

quality of rice grain

R 2 HRERITAXTERIM BRI
Table 2 Effects of compound pollution of Zn and Cr on appearance

quality of rice grain

Qb3 R 2% RKA1% HEREARE% Ab B R /mm L HE /mm K/ WK%
AOBO 81.40 72.29 68.16 A0BO 6.0 24 2.5 323
AOB1 81.61 73.31 70.04 AOB1 6.0 24 2.5 30.6
A0B2 81.87 73.99 70.63 A0B2 6.1 2.5 24 334
AOB3 81.47 74.07 70.86 AOB3 6.1 2.5 2.4 342
A1BO 81.88 74.31 69.90 A1BO 6.0 2.4 2.5 27.3
Al1B1 81.47 73.42 71.00 Al1B1 6.1 23 2.7 28.3
A1B2 81.23 73.25 70.43 A1B2 59 24 2.5 335
A1B3 81.33 73.08 71.46 A1B3 6.0 24 2.5 27.8
A2B0 81.43 73.94 71.58 A2B0 6.1 2.3 2.7 34.1
A2B1 81.58 74.07 71.72 A2B1 59 2.3 2.6 29.9
A2B2 81.21 74.38 71.04 A2B2 59 24 2.5 25.3
A2B3 81.47 74.19 70.70 A2B3 6.0 24 2.5 35.0
A3B0 80.14 71.19 68.85 A3B0 59 24 2.5 35.7
A3B1 80.84 72.98 69.91 A3B1 59 24 2.5 344
A3B2 80.41 72.04 69.07 A3B2 6.0 2.5 2.4 31.5
A3B3 80.49 73.03 68.89 A3B3 6.0 2.3 2.6 33.0
R 3 BARABRRIIURENFTESH FE
26.0
Table 3 F values of variance analysis on milling and appearance
25.5
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Figure 1 Effects of compound pollution of Zn and Cr on anylose

content in rice grain
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Figure 2 Effects of compound pollution of Zn and Cr on crude

protein in rice grain
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Table 4 Effects of compound pollution of Zn and Cr on the contents

of Zn and Cr in rice grain

L Zn kL Cr
AbE o » - o » -
it /mg kg U &N Fimmgkg! WA EL
AOBO 24.10 0.493 8 0.75 0.019 1
AOB1 26.41 0.541 1 1.81 0.013 0
AOB2 23.08 0.472 9 2.01 0.008 4
AOB3 23.33 0.477 9 4.64 0.010 6
A1BO 27.04 0.155 6 2.40 0.061 4
AlBI 24.37 0.140 2 243 0.017 5
A1B2 28.32 0.163 0 4.63 0.019 3
A1B3 25.45 0.146 4 4.70 0.010 7
A2B0 26.30 0.088 0 4.39 0.112 3
A2B1 30.07 0.100 6 4.65 0.033 5
A2B2 27.72 0.092 8 5.11 0.021 4
A2B3 29.27 0.098 0 6.85 0.0156
A3B0 29.66 0.054 0 7.04 0.180 1
A3B1 27.99 0.051 0 7.09 0.050 9
A3B2 29.25 0.053 3 6.87 0.028 7
A3B3 27.88 0.050 8 791 0.018 0

RS BREABRRERBRNATEST FE
Table 5 F values of variance analysis on cooking and eating and

nutrition quality of rice grain

A5 5 TR
e STt VI
ZEH RS IR
/n Cr ZnxCr
EIEETER O 26.25%% 40.10% 5.00%*
AR 164.04% 3537.81% 831.29%
PRI 94.05%* 2.37 15.63%
TR i 124.86%+ 30.03 3.30%*
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