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Study on the Storage Quality and Microstructural Changes of Brown Rice under
Low-Temperature Conditions
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Abstract: The changes in storage quality and microstructure of brown rice with different moisture contents
were investigated under low-temperature conditions. Three types of brown rice with different initial moisture
contents of 13.5%, 15.5%, and 17.9% were studied under two storage conditions: 10%0,+90%N, controlled
atmosphere storage and air-natural sealing storage at 15 °C. The results showed that, at 15 °C, higher initial
moisture content led to greater fatty acid values, lower germination rates, lower flavor values, and poorer

microstructure in brown rice. Low-temperature controlled atmosphere storage delayed the increase in fatty
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acid values and the reduction in germination rates, thereby maintaining the quality of brown rice to some

extent. This study provides a potential solution for the quality preservation and freshness storage of brown

rice.

Key words: brown rice; low temperature storage;

quality ; microstructure
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Fig.1 Changes in moisture during storage of brown rice with

different moisture contents
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Fig.2 Changes in fatty acid values during storage of brown rice

with different moisture contents
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Fig.3 Changes in germination during storage of brown rice with

different moisture contents
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Notes: Different lowercase letters indicate significant differences (P<0.05) in the flavor values of the samples across different storage

times.
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Fig.4 Changes in flavor values of brown rice during storage at different moisture contents
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Notes: A represents the original sample; B and C are the 180 d electron micrographs of air-conditioned and naturally sealed conditions,

respectively; all of the above are for brown rice at 13.5% moisture ; the same as below.
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Fig.5 Surface microstructure of brown rice under different conditions
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Notes: a, b and c are scanning electron micrographs of 13.5% brown rice at 0 d, 90 d, and 180 d; d, e, f are 15.5% brown rice; g, h, i

are 17.9% brown rice; all of the above are for brown rice under 10%0,+90%N, air-conditioned conditions; the same as below.
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Fig.6 Surface structure of brown rice grains with different moisture contents
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Fig.7 Cross-sectional microstructure of brown rice endosperm under different conditions
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Fig.8 Cross-sectional structure of endosperm of brown rice with different moisture contents
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Fig.9 Microstructure of starch granules in brown rice endosperm under different condition
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Fig.10 Structure of starch granule in endosperm of brown rice with different moisture contents
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