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Mizhen nutritional rice taste quality, flavor substances,

and main active ingredients
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Abstract: [ Objective] To comprehensively evaluate the taste quality and nutritional value of Mizhen nutritional rice by comparing its basic
nutritional components, flavor compounds, and key active ingredients with those of brown rice and refined white rice. [ Methods] A series
of instruments, including taste meters and texture analyzers, were utilized to evaluate the taste quality of the three types of rice. The HS-
SPME-GC-MS method was employed to analyze volatile flavor compounds, and principal component analysis (PCA) was utilized to
identify key volatile components. The content of the main active ingredients was determined using high-performance liquid chromatography
and ultraviolet spectrophotometry. [ Results] Mizhen nutritional rice retains the aleurone layer, with significantly higher protein, fat, dietary
fiber, and ash content compared to refined white rice (P<Z0.05). Its yellow rice content is significantly lower than that of brown rice (P<<
0.05). The taste quality of Mizhen nutritional rice is similar to that of refined white rice, superior to brown rice, and exhibits moderate
hardness and elasticity, along with higher viscosity, stickiness, and chewiness. A total of 57 volatile flavor compounds were detected in
Mizhen nutritional rice, significantly more than those found in refined white rice, with key flavor substances such as hexanal, octanal, and
trans-2-octenal being prominent. The main active components in Mizhen nutritional rice, including y-oryzanol, tocopherol, polyphenols, and
y-aminobutyric acid, were significantly higher than those in refined white rice (P<C0.05). [Conclusion] Mizhen nutritional rice

demonstrates higher overall quality and nutritional value.
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Table 1 Basic ingredient content and quality indicators of Mizhen nutritional rice, brown rice, and refined white rice
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Table 2 Cooking quality of Mizhen nutritional rice, brown rice, and refined white rice
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Table 3 Sensory evaluation of three kinds of rice
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Figure 2 Effect of HS-SPME-GC-MS conditions on volatile flavor compounds in rice
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Figure 3 Total ion current diagram, types and content, principal component analysis load diagram, and principal component

analysis score plot of volatile flavor compounds in
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Figure 4 Chromatograms of active compounds in standard
solution, brown rice, Mizhen nutritional rice,

and refined white rice

Mizhen nutritional rice, brown rice, and refined white rice
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Table 4 Content of y-oryzanol, tocopherol, y-aminobutyric

acid, polyphenols in Mizhen nutritional rice,

brown rice, and refined white rice mg/100 g
T ) I LER/S KBEFAK LiHEES
y-AYEE 4427+1.37° 1531+1.63° 1.2940.01°
- EH B 0.28+0.02*  0.09+0.01° 0.008 30.001 0°
A B B 0.0340.00°  0.012£0.00" 0.002 2+0.000 1°
y-AE B 0.302£0.01*  0.0820.01° 0.006 6=0.001 5°
o-EH B 0.02£0.00"  0.010.00° 0.000 4--0.000 0°
BT W 0.63+£0.04*  0.18240.02" 0.0220.00°
y-SIET IR 488.7940.38" 109.36-0.14°  38.284-0.28°
Ui 15 19 109.06+0.74"  81.8340.77°  63.46+1.32°
454 19 168.5440.34" 119.63+£1.72° 106.66+2.10°
pEN 277.60+1.08" 201.764-2.48" 170.1140.78°

T AT R R 25 5 W (P<20.05) .
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