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Table 1. ANOVA for the physicochemical properties of rice grain during storage of milled rice

Source df pH Gel consistency Whiteness Translucency
Crop (C) 1 20.83**! 18848.16** 639.28** 15.2118**
Packing method (P) 1 0.91** 18.51* 7.97* 0.0364
Temperature (T) 1 80.77** 19840.21** 238.43** 9.6277**
Storage time (M) 12 13.49** 1494.91** 35.00** 3.5849**
Variety (V) 5 0.98** 91422.98** 5464.84** 49.2840**
Rep (Crop) 2 0.02 1.14 1.89 0.0027
CxP 1 0.49** 46.15** 4.25 0.2191**
CxT 1 7.26%* 2.17 5.49 2.9450**
CxM 12 0.69** 279.48** 3.70* 1.3896**
CxV 5 1.33** 857.81** 75.20** 0.4041**
PxT 1 0.30** 69.26** 8.36* 0.0003
Px M 12 0.05** 3.75 2.39 0.1464**
PxV 5 0.09** 5.96 9.10** 0.0524
Tx M 12 0.85** 292.36** 12.17** 0.5268**
TxV 5 0.37** 570.96** 54.27** 1.1277**
M x V 60 0.02** 63.98** 7.35** 0.2247**
CxPxT 1 0.48** 0.08 1.04 0.1878*
CxPxM 12 0.05** 6.01 2.10 0.0713*
CxPxV 5 0.08** 13.54** 4.26 0.0396
CxTxM 12 0.12** 21.38** 1.39 0.3623**
CxTxV 5 0.26** 145.14** 7.35** 0.3905**
PxTxM 12 0.03** 1.21 2.08 0.0739*
PxTxV 5 0.10** 3.87 2.33 0.0195
TxMxV 60 0.02** 14.88** 2.90** 0.0806**
PxTxMxV 120 0.01** 1.817 2.20 0.0357

Lxx *Sjgnificant at 0.01 and 0.05 levels of probability, respectively.
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Table 2. Changes in the physicochemical traits of milled rice grain during storage.

Treatment pH Gel consistency (mm) Whiteness Translucency
First crop 6.42b" 55.5b 46.3a 4.33a
Second crop 6.68a 63.3a 44. 9b 4.06b
Vacuum package 6.58a 59.5a 45.7a 4.20a
Non-vacuum package 6.52b 59.3b 45.5b 4.19a
Room temperature 6.30b 55.4b 45.2b 4.31a
Cold temperature 6.81a 63.4a 46.1a 4.09b
TCSW1 6.59b 78.1b 50.0b -
TKW5 6.60ab 79.5a 53.7a -
TK8 6.49c 61.3c 41.4e 3.91c
TK9 6.44d 61.5¢ 41.8d 3.93c
TCS10 6.61a 53.8d 41.7d 4.03b
TCS17 6.59b 21.9e 45.1c 4.92a

YValues within the same column followed by different letters are significantly different (P<0.05).
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Fig. 1. Regression analysis of the physicochemical traits of milled rice grain during storage.
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Table 3. Changes in the physicochemical traits of milled rice grain for the first and the second crop

seasons separately during storage

Crop Treatment pH Gel consistency (mm)  Whiteness  Translucency
Vacuum package 6.47a" 55.4a 46.4a 4.35a
Non-vacuum package 6.38b 55.6a 46.3a 4.31b
Room temperature 6.09b 51.5b 46.0b 4.50a
Cold temperature 6.75a 59.4a 46.7a 4.17b

1st
TCSW1 6.49c 72.6b 51.5b -
TKWS5 6.50c 74.0a 54.7a -
TK8 6.28d 57.3c 41.8e 4.03c
TK9 6.19¢ 56.5d 43.0d 4.09c
TCS10 6.55a 51.0e 41.8e 4.21b
TCS17 6.52b 21.6f 45.2c 5.00a
Vacuum package 6.69a 63.6a 45.0a 4.05b
Non-vacuum package 6.67b 63.0b 44.8b 4.07a
Room temperature 6.50b 59.2b 44.4b 4.11a
Cold temperature 6.86a 67.3a 45.4a 4.01b

2d - reswa 6.68b 83.7 48.5b :
TKWS5 6.70a 85.0a 52.6a -
TK8 6.70a 65.4d 41.0e 3.78¢c
TK9 6.69ab 66.5¢c 40.7e 3.77d
TCS10 6.66¢ 56.7e 41.6d 3.86b
TCS17 6.65d 22.2f 45.0c 4.85a

Values within the same column followed by different letters are significantly different (P<0.05).
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Fig. 2. Regression analysis of the physicochemical traits of milled rice grain during storage for the first

crop season.
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Fig. 3. Regression analysis of the physicochemical traits of milled rice grain during storage for the second
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Fig. 4. Regression analysis of the pH values of different variety milled rice grain stored under vacuum
and room temperature condition for the first crop season.
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Fig. 5. Regression analysis of the pH values of different variety milled rice grain stored under vacuum
and cold temperature condition for the first crop season.
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Fig. 6. Regression analysis of the pH values of different variety milled rice grain stored under
non-vacuum and room temperature condition for the first crop season.
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Fig. 7. Regression analysis of the pH values of different variety milled rice grain stored under
non-vacuum and cold temperature condition for the first crop season.
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Fig. 8. Regression analysis of the pH values of different variety milled rice grain stored under vacuum
and room temperature condition for the second crop season.
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Fig. 9. Regression analysis of the pH values of different variety milled rice grain stored under vacuum
and cold temperature condition for the second crop season.
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Fig. 10. Regression analysis of the pH values of different variety milled rice grain stored under
non-vacuum and room temperature condition for the second crop season.
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Fig. 11. Regression analysis of the pH values of different variety milled rice grain stored under
non-vacuum and cold temperature condition for the second crop season.
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Fig. 12. Regression analysis of the gel consistency of different variety milled rice grain stored under
vacuum and room temperature condition for the first crop season.
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Fig. 13. Regression analysis of the gel consistency of different variety milled rice grain stored under
vacuum and cold temperature condition for the first crop season.
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Fig. 14. Regression analysis of the gel consistency of different variety milled rice grain stored under
non-vacuum and room temperature condition for the first crop season.
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Fig. 15. Regression analysis of the gel consistency of different variety milled rice grain stored under
non-vacuum and cold temperature condition for the first crop season.
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Fig. 16. Regression analysis of the gel consistency of different variety milled rice grain stored under
vacuum and room temperature condition for the second crop season.
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Fig. 17. Regression analysis of the gel consistency of different variety milled rice grain stored under

vacuum and cold temperature condition for the second crop season.
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Fig. 18. Regression analysis of the gel consistency of different variety milled rice grain stored under
non-vacuum and room temperature condition for the second crop season.
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Fig. 19. Regression analysis of the gel consistency of different variety milled rice grain stored under
non-vacuum and cold temperature condition for the second crop season.
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Changes in the Physicochemical Properties of
Milled Rice Grain During Storage*

Ai-Na Hsu?
ABSTRACT

Milled rice grain of six varieties with different starch quality was stored at 15°C vs.
room temperature for 2 years to evaluate the physicochemical traits and quality. The
results showed that there were significant differences among crop seasons, packaging
methods, storage temperatures, storage periods and varieties. The lower storage
temperature had more obvious effect to slow down the deterioration, and the varieties with
the same starch quality varieties had the similar physicochemical properties. The more
significant differences in physicochemical traits were the pH value and gel consistency,
and both were declined with storage period. The regression relationship was also
changed with crop season or storage conditions. Therefore, when we compare the
freshness of milled rice sample, the pH value can be used as the main decisive characters
for both crop seasons, while gel consistency could be considered as an assisting decisive
characters but only under the condition of the second crop season stored at room
temperature. In conclusion, both pH value and gel consistency could be used as
indicators to determine the freshness of milled rice, but only valid in the same starch
quality variety group.

Key words: milled rice, storage, pH value, gel consistency, regression
equation.
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