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Method comparison of correlation analysis of element content in wheat
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Abstract; Objective To construct and compare the methods for correlation analysis of different elements in wheat,

including barium, vanadium, cadmium, lithium, aluminum, manganese, lead, copper, selenium, chromium, and

arsenic. Methods Pearson correlation coefficient and partial correlation coefficient were applied and compared to analyze

the correlation among the 11 elements in wheat. Results

Both of the methods could find the correlations among various

contaminants from the data and had their own characteristics on computational complexity, information reflection and other

aspects:; Pearson correlation coefficient method need less calculation, but also reflected less information; partial correlation

coefficient reflected more information but need more samples and computing resources. Under the current data and software

and hardware conditions, the correlation analysis of the partial correlation coefficient was proposed.

Key words: Wheat; element; correlation analysis; food contaminants; statistics; Pearson correlation coefficient; partial

correlation coefficient
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Table 1  Pearson correlation coefficients of elements of the wheat

TR Ll Bl ] # bz Hh H il iy i it

i 1 0.241 -0.273 0. 340 0.115 0.859 -0.016 -0.175 0. 004 -0.136 -0.403
L 0. 241 1 -0.189 0. 380 0.417 0.217 0.269 —-0. 006 0.171 —-0.003 -0.295
] -0.273 -0.189 1 -0.051 -0.051 -0.279 0. 699 ™ 0.189 0. 036 0. 185 0.353
i 0.340 0.380 -0.051 1 0.563 " 0. 402 0.187 0.256 0.010 0.111 -0.162

H 0.115 0.417 -0.051 0.563 " 1 0.397 0. 468 0.784 "  0.532 0.629 " 0.029
i 0.859* 0.217 -0.279 0. 402 0.397 1 0. 036 0.221 0. 154 0. 185 -0.467
B -0.016 0.269 0.699 "  0.187 0. 468 0.036 1 0.497 0.574 " 0.482 0.321
A -0.175 -0.006 0.189 0.256 0.784 ™ 0.221 0. 497 1 0. 668 " 0.685 ™ 0.103
fift 0. 004 0.171 0. 036 0.010 0.532 0. 154 0.574" 0. 668 * 1 0.461 0. 136
i -0.136 -0.003 0. 185 0.111 0.629 " 0. 185 0.482 0.685" 0.461 1 0. 496
fif -0.403 -0.295 0.353 -0.162 0.029 -0.467 0.321 0. 103 0. 136 0. 496 1
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Table 2 T-values of significance test of the Pearson correlation coefficients
JLH a il i) # il fi i il il % fif
Gl — 0. 824 -0.941 1.199 0.384 5.565 -0.053 -0.590 0.013 -0.455 -1.460
N 0.824 — -0.638 1.363 1.522 0.737 0.926 -0.020 0.576 -0.010 -1.024
i -0.941 -0.638 — -0.169 -0.169 -0.964 3.242 0.638 0.119 0. 624 1.251
# 1. 199 1.363 -0.169 — 2.259 1.456 0.631 0.878 0.033 0.370 -0.544
i 0.384 1.522 -0.169 2.259 — 1.435 1.756 4. 189 2.084 2.683 0. 096
i 5.565 0.737 -0.964 1. 456 1.435 — 0.119 0.752 0.517 0. 624 -1.752
Hr -0.053 0.926 3.242 0.631 1.756 0.119 — 1.900 2.325 1.825 1.124
i -0.590 -0.020 0.638 0.878 4. 189 0.752 1.900 — 2.977 3.118 0.343
g 0.013 0.576 0.119 0.033 2.084 0.517 2.325 2.977 — 1.723 0.455
#% -0.455 -0.010 0. 624 0.370 2.683 0. 624 1.825 3.118 1.723 — 1. 895
i -1.460 -1.024 1. 251 —-0.544 0. 096 -1.752 1. 124 0.343 0.455 1. 895 —
TE:— RN A
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Table 3 P-values of significance test of the Pearson correlation coefficients
JLR i il ki # il i i L] il i fif
A — 0.428 0.367 0. 256 0.708 0. 000 0.959 0.567 0.990 0.658 0.172
i 0.428 — 0.536 0. 200 0. 156 0.476 0.374 0.984 0.576 0.992 0.328
%71 0.367 0.536 — 0. 869 0. 869 0.356 0.008 0.536 0.907 0.545 0.237
# 0.256 0.200 0. 869 — 0. 045 0.173 0. 541 0.399 0.974 0.718 0.597
L& 0.708 0. 156 0. 869 0. 045 — 0.179 0. 107 0. 002 0.061 0.021 0.925
it 0. 000 0.476 0.356 0.173 0.179 — 0.907 0.468 0.615 0.545 0.108
Hr 0.959 0.374 0.008 0. 541 0.107 0.907 — 0. 084 0. 040 0. 095 0.285
Lo 0.567 0.984 0.536 0.399 0. 002 0. 468 0.084 — 0.013 0.010 0.738
i 0.990 0.576 0.907 0.974 0.061 0.615 0. 040 0.013 — 0.113 0. 658
% 0. 658 0.992 0.545 0.718 0.021 0.545 0.095 0.010 0.113 — 0. 085
fip 0.172 0.328 0.237 0.597 0.925 0.108 0.285 0.738 0.658 0.085
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Radar map of the correlation of the amounts
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Figure 1

of elements of the wheat
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Table 4  Partial correlation coefficients of elements of the paddies
LR il Gl i B i i i Ll il pgid A
Al 1. 000 -0.224 -0.070 0. 055 0. 257 0. 949 0.231 -0.585 0.221 -0.600 0. 442
i -0.224 1. 000 -0.326 0.076 0.421 0. 085 0.456 -0.494 -0.013 -0.008 -0.354
45 -0.070 -0.326 1. 000 0. 009 -0.426 -0.003 0.919 0.324 -0.722 -0.139 -0.006
B 0. 055 0.076 0. 009 1.000 0. 347 0.038 0.034 0.063 -0.251 -0.246 0.133
# 0.257 0.421 -0.426 0. 347 1. 000 -0.206 0.277 0.731 -0. 406 0. 184 0.058
e 0. 949 0. 085 -0.003 0.038 -0.206 1. 000 -0.147 0. 480 -0.206 0.690 -0.615
Hr 0. 231 0.456 0.919 0.034 0.277 -0.147 1. 000 -0.127 0.676 0.227 0.032
i -0.585 -0.494 0.324 0.063 0.731 0. 480 -0.127 1. 000 0.616 -0.055 -0.098
i} 0.221 -0.013 -0.722 -0.251 -0.406 -0.206 0.676 0.616 1. 000 -0.077 0. 021
g -0.600 -0.008 -0.139 -0.246 0. 184 0. 690 0. 227 -0.055 -0.077 1. 000 0.752
L 0. 442 -0.354 -0.006 0.133 0.058 -0.615 0.032 -0.098 0.021 0.752 1. 000
RS MACR B EER I A ¢ FEIT A
Table 5 T-values of significance test of the partial correlation coefficients
JLER il il L] i b i iy 4 iy gy A
Hl — -0.325 -0.099 0.078 0.376 4.257 0.336 -1.020 0.320 -1.061 0. 697
i -0.325 — -0.488 0.108 0. 656 0.121 0.725 -0. 804 -0.018 -0.011 -0.535
i -0.099 -0.488 — 0.013 —-0. 666 -0. 004 3.296 0. 484 -1.476 -0.199 -0.008
[l 0.078 0.108 0.013 — 0.523 0. 054 0.048 0. 089 -0.367 -0.359 0. 190
[ 0.376 0. 656 -0. 666 0.523 — -0.298 0.408 1.515 -0.628 0. 265 0. 082
i 4.257 0.121 -0.004 0. 054 -0.298 — -0.210 0.774 -0.298 1.348 -1.103
B 0.336 0.725 3.296 0. 048 0.408 -0.210 — -0.181 1.297 0.330 0.045
A -1.020 -0. 804 0.484 0. 089 1.515 0.774 -0.181 — 1. 106 -0.078 -0.139
il 0.320 -0.018 -1.476 -0.367 -0.628 -0.298 1.297 1. 106 — -0.109 0. 030
B -1.061 -0.011 -0.199 -0.359 0.265 1.348 0.330 -0.078 -0.109 — 1.613
eyt 0.697 -0.535 -0.008 0. 190 0. 082 -1.103 0. 045 -0.139 0.030 1.613 —
T — R T
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Table 6  P-values of significance test of the partial correlation coefficients
JLHR ol i ki i i Hif i Ll iy % fif
m — 0.751 0.923 0.939 0.714 0. 001 0.743 0.330 0.755 0.312 0. 500
B 0.751 — 0.635 0.916 0.525 0. 906 0.484 0.439 0.986 0.991 0.603
i 0.923 0.635 — 0.990 0.519 0.997 0. 007 0. 638 0.168 0. 846 0.993
G 0.939 0.916 0.990 — 0.611 0.958 0.962 0.930 0.721 0.726 0.853
&) 0.714 0.525 0.519 0.611 — 0.771 0.691 0. 158 0.543 0.796 0.936
4 0.001 0. 906 0.997 0.958 0.771 — 0. 837 0.455 0.771 0.205 0.294
B 0.743 0. 484 0. 007 0.962 0. 691 0. 837 — 0. 860 0.221 0.748 0.965
Lol 0.330 0.439 0.638 0.930 0. 158 0.455 0. 860 — 0.292 0.939 0. 892
iy 0.755 0.986 0.168 0.721 0.543 0.771 0.221 0.292 — 0.915 0.977
% 0.312 0.991 0. 846 0.726 0.796 0.205 0.748 0.939 0.915 — 0.135
Tt 0.500 0.603 0.993 0.853 0.936 0.294 0.965 0. 892 0.977 0.135 —
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