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Abstract

Donglan black rice, renowned for its unique nutritional value and scarcity, commands a significant
market premium and has become a cornerstone industry in Donglan County’s rural revitalization ef-
forts. This study evaluates Donglan black rice across all key indicators in accordance with the NY/T
832-2022 “Black Rice” standard, supplemented with measurements of nutritional quality parameters
such as protein and fat content. A correlation analysis was conducted on seven quality indicators:
whole black rice rate, amylose content, imperfect grain content, steatogenin-3-0-glucoside content,
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protein, fat, and moisture. The results reveal varying degrees of correlation among these indicators.
Notably, Donglan black rice exhibits a low whole black rice rate, moderate steatogenin-3-0-glucoside
content, minimal imperfect grains, and amylose content exceeding current classification thresholds—
a systemic discrepancy from existing standards. This underscores the urgent need for a grading eval-
uation system that balances universal applicability with regional characteristics to fully highlight the
distinctive value and regional identity of Donglan black rice.
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Table 1. Summary of test results

F 1 WEERLER

No2si -3-
pnas ERK N e TERES pmwn mn o ame men ewe L,
o &, % . OB % B, % B % B % B, % sk 7"
2, % ¥, mg/kg
HM-0001 94.8 0.0 12.2 381.3 1.0 73 0.00 0 1% 2.93
HM-0002 65.0 0.0 12.5 1516.1 11.8 8.6 0.00 0 1E# 2.58
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HM-0003 80.9 0.0 12.8 1280.4 11.7 7.7 0.00 0 1E# 2.86
HM-0004 68.5 0.0 12.1 436.5 11.1 7.8 0.00 0 1EH 2.73
HM-0005 98.5 0.0 11.5 546.6 1.5 7.7 0.00 0 1% 3.48
HM-0006 87.9 0.0 13.4 1403.1 53 9.3 0.00 0 1E# 2.73
HM-0007 43.0 0.0 12.4 1527.1 11.5 9.1 0.00 0 1% 2.81
HM-0014 653 1.0 123 370.9 11.9 8.1 0.00 0 1E# 2.1
HM-0015 90.2 1.2 11.4 565.3 0.5 6.9 0.00 0 1EH 34
HM-0016 91.3 1.0 12.2 756.3 0.5 7.2 0.00 0 1% 2.5
HM-0017 91.9 1.2 11.4 330.3 0.8 8.0 0.00 0 E# 33
HM-0018 98.1 1.6 13.8 514.3 0.5 73 0.00 0 1EH 1.2
HM-0019 92.6 1.3 123 375.6 0.7 7.4 0.00 0 1E# 2.7
HM-0020 89.5 23 11.9 374.7 0.6 8.6 0.00 0 1E# 3.5
HM-0021 923 2.0 10.9 335.8 0.5 7.3 0.00 0 1% 3.5
HM-0022 90.1 1.7 12.2 2943 0.5 7.5 0.00 0 1E# 2.7
HM-0023 95.3 0.9 10.8 624.6 0.4 9.4 0.00 0 1EH 33
HM-0024 92.9 1.9 10.8 548.7 1.0 7.5 0.00 0 1% 3.6
HM-0025 93.8 2.9 12.9 417.3 0.5 8.4 0.00 0 1E# 3.0
HM-0026 98.3 2.0 11.3 428.5 0.8 8.1 0.00 0 1EH 3.6
HM-0027 96.6 1.0 11.6 329.8 0.7 8.2 0.00 0 1E# 3.4
HM-0028 90.3 1.4 12.4 454.9 0.8 6.9 0.00 0 1EH 2.7
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Figure 1. Heat map showing the correlations among the seven quality indicators of Donglan black rice
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Figure 2. Correlation analysis between total black rice content and amylose content
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Figure 3. Correlation analysis between fat content and water content
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Figure 4. Correlation analysis between cerucrine-3-O-glucoside and amylose content
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Figure 5. Correlation analysis between amylose content and imperfect grain content
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Figure 6. Correlation analysis between the content of cerucrine-3-O-glucoside and the content of imperfect grains
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Figure 7. Correlation analysis between the content of cerucrine-3-O-glucoside and the proportion of whole black rice
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Figure 8. Correlation analysis between imperfect grain content and whole black rice rate
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Figure 9. Correlation analysis between protein content and kaempferidin-3-O-glucoside
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Figure 11. Distribution percentages of three key indicators across different levels according to the NY/T 832-2022 standard
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