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Comparative Analysis of Physicochemical Characteristics and
Taste Quality of Twelve Varieties of Colored Brown Rice
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Abstract: To investigate the differences in physicochemical characteristics and taste quality of different varieties of brown
rice, Pearson correlation analysis was applied to describing the relationships among 13 indicators, and principal component
analysis was used to comprehensively evaluate the quality of 12 varieties of brown rice. The results showed that the taste
value of brown rice was negatively correlated with the content of protein and straight-chain starch (P<<0.01) , hardness was
positively correlated with straight-chain starch (P<<0.05) , and viscosity was negatively correlated with the content of protein
and straight-chain amylose (P<C0.05) . The principal component analysis identified three principal components with a cumu-
lative contribution of 88.50% , so the quality of different brown rice could be evaluated by these three principal components.
Principal component 1 integrated the texture indexes; principal component 2 integrated the physicochemical indexes;and
principal component 3 integrated the three indexes of taste value, protein and moisture. Based on the contribution of each
index and the overall score, the 12 types of brown rice were ranked in terms of quality as Jinyujingl (small grain rice) ,
Jinyute28 (SF28) , Jinyutel (SF1) , Jinyute7 (SF7) , Jinyute20(SF20) , Jinteyoul40(TD140) , Jinteyoul (TZ1) ,
Jinyute39 (SF39) , Jinteyou6 (TZ6) , Jinteyoul39 (TD139) , Jinyute8 (SF8) and Jinyujing2 (sugar-reduced rice). This study
has provided a theoretical basis for the screening of high-quality brown rice.
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Fig. 1 Comparison of protein, water, amylose and fatty acid contents of different brown rice
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Tab.1 Element contents of different brown rice
S Ca/(mgg”’) Mg/(mgg')  Fe/(ugg?)
SF1  0.10+0.02° 1.14+0.02® 34.96+1.44°
SF7  0.10+0.02° 0.98+0.08° 23.13+1.61°

SF8  0.09+0.01° 0.97+0.12° 22.19+1.77*
SF20 0.13+0.02° 1.09+0.12* 26.79 + 1.10%

Zn/ (ugg")

15.45 + 0.60™™
14.98 + 1.38"
15.68 + 1.57%
12.94 +0.14"

SF28 0.09+0.02° 0.91+0.03* 11.94+1.1128 12.36+0.61%
SF39 0.10+0.03° 0.82+0.10° 19.47 £2.02¢"  14.62 +0.87*
TZ1 0.13+0.02° 1.24+021" 16.83+0.67° 17.91+1.38"

TZ6 0.16+0.02° 1.15+0.10° 23.88+ 123 16.16+0.28"
TD139 0.11 £0.02° 1.09+0.11" 27.82+1.97°  12.96+1.35"
TD140 0.13+0.01° 1.02+0.03® 20.95+1.10¢ 15.62+0.88%
FEBEK 0.09£0.00° 1.05+0.06® 23.90+1.14°°  11.50 +0.76°
/VREK 023 +0.04° 141 +£0.16°  47.63+234° 1501 = 1.51™
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Tab. 2 Taste quality of different varieties of brown rice
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Fig.2 Correlation analysis between physicochemical
properties and taste quality of brown rice
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Tab.5 Scores, overall scores and rankings of different
brown rice in principal ingredients
hin £ I £ F HE#
SF1 1.534 11 6.902 04 5.792 05 334112 3
SF7 -3.08244 343406 -3.59222 -2.67128 4
SF8 -1.98350 -0.39852 -1.16104 -1.04246 11
SF20 3.291 93 2.119 41 3.810 06 2.372 56 5
SF28 -4.19428 -5.88630 -6.95116 —-4.22026 2
SF39 -1.53439 -3.79569 -2.68559 -2.065 14 8
TZ1 3.791 47 1.671 36 1.343 74 2.183 69 7
TZ6 0.626 37 2.563 52 2.289 05 1.277 88 9
TD139 -1.60418 -1.38227 -0.13894 -1.08825 10
TD140 -1.52257 -3.89567 -3.85290 -2.21063 6
Btk 042532 -297560 -2.17489 -0.96876 12
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ENi %y FRIE(E IR/ % 2Tk E /%

1 5.247 73 40.37 40.37

2 4.010 87 30.85 71.22

3 1.330 27 10.23 81.45
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Tab.4 Principal component coefficients for each indicator

Eizl D Fi 5 P R Fs R4
Xi +0.578 97 +0.615 26 +0.790 27
X +0.184 22 -0.733 63 +0.187 98
X; -1.860 83 +0.198 79 +0.292 8
X, +0.880 94 +0.028 31 +0.471 51
Xs -2.008 66 -0.871 43 -0.850 22
Xs -0.161 75 -0.492 49 +0.712 2
X; +0.281 4 +0.963 05 +1.605 9
X -0.383 92 +1.2553 +0.366 95
X +0.723 5 -1.042 73 -0.358 6
Xio +0.129 61 -0.398 10 -0.148 07
X +1.1539 -1.370 17 -0.753 32
X +0.482 62 +1.847 86 -2.317 41
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