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Grain Aging and Sensory Changes influenced by Milling
and Packaging in Rice Storage

Ho Jin Lee*, Tae Hoon Kim* and Woo Bang Jeon**

ABSTRACT :Storage in the form of brown or milled rice saves space and cut cost rather than storage of rough
rice, the common way of grain storage in Korea, But, brown or milled rice may be more susceptable to grain
aging and sensory change than rough rice, Rice stored in government warehouse for 20 months after harvest
was hulled into brown or milled rice and packaged with kraft paper bag (paper package), polyprophylen (PP
package), and polyethylene (PE package). Then, after those rice packages were stored under room condition
for one year, we investigated germinability, fat acidity, and sensory change to determine milling and
packaging effects. Germinability of rough and brown rice was decreased significantly after long-term storge.
In germination rate, Chucheong cultivar was lower than Milyang #23, brown rice was lower than rough rice,
but there was no differences within packaging materials. TTC test which had a significant correlation with
germinability can be used as a handy procedure for predicting grain germination. Fat acidity was increased
as the order of rough < milled < brown rice in terms of milling, and PP < paper < PE package in terms of
packaging materials. Especially, storage of brown rice increased fat acidity above 30 mg KOH, indicating one
of characteristics of grain aging. To prevent from high fat acidity it was necessary to store in forms of rough
grain with paper or PP packaging and milled rice with paper, or PP , or PE packaging. In sensory test of
stored grain, eating quality in brown rice was the worst because of acidification of fatty acid. Also, eating
qualty of stored grain became worse as fat acidity increased.
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Table 1. Germination rate of rice cultivars affected by milling and packaging . (Unit : %)
Months after Chucheong Milyang# 23
harvest rough rice brown rice rough rice borwn rice
16 months 89.3+4.6 98.0+3.5
20 months 69.3+8.1 93.3+3.0
32 months
freeze storage 6.7t2.5 3+0.7 60.0:£5.2 11.3+4.6
paper packaging 5.3+2.3 0 0 44.7+9.5 12.0+£4.7
PP packaging 6.7+3.2 0 0 70.0£5.3 10.0x4.1
PE packaging - - 0 0 - - 18.0+2.3

* Data represented mean and standard error.
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Fig. 1. Fat acidity of rice affected by milling and
package materials,
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Table 2. TTC and Guaiacol scores of rice grains on package materials
Chucheong Milyang #23
rough rice brown rice rough rice brown rice
freeze storage 2.0 1.0 (2.0) 2.05 1.50 (1.5)
paper packaging . 1.0 9 (1.7 2.2 2.1 (1.7
PP packaging 0.9 0.5 (1.3) 2.1 2.1 (1.0)
PE packaging - 1.2 (0.5) - 2.3 (0.7)

* The numbers in parenthesis indicated the score from Guaiacol test.
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Table. 3. Analysis of variance summary for fat
acidity in rice

source df F-value Prov>F
cultivar (CTV) 1 20.25 0.0001
processed (PRC) 2 368.84 0.0001
packaging (PKG) 3 111.94 0.0001
CTV %PRC 2 29.32 0.0001
CTVx*PKG 3 1.08 0.3694
PRC % PKG 5 17.36 0.0001
CTV % PRC*PKG 5 2.95 0.0227
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Fig. 2. Eating quality of rice affected by milling
and package materials.
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sory score in rice cultivars.

Table 4. Correlation coefficient between factors associated with rice grain aging.

TTC score
germination rate 0.611 *
TTC score

fatty acidity

fat acidity sensory score

-0.638 * -0.155
-0.310 -0.155
-0.489.
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