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Effects of Low—Temperature Storage of Brown Rice on Rice and Cooked Rice Quality
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ABSTRACT This study was carried out to investigate the
changes of brown rice, and cooking properties after milling
of brown rice according to storage temperature and varieties.
Brown rices were stored at 15C and 35°C for 10 weeks.
Tz values of brown rice stored at 35C were higher in
Hwaseongbyeo, Koshihikari, Hitomebore, than the other
varieties. The increasing rate of hardness of cooked rice in
Odaebyeo, Junghwabyeo, Sangmibyeo stored at 35C were
lower than those of other varieties. In stored brown rice at
15°C and 35°C, correlations between pH of brown rice and
fat acidity, hardness, b value of cooked milled rice and
head rice rate of milled rice were significant 0.743**, (0.539%,
-0.693**, 0.250, respectively. | |

At 15°C and 357C, correlations between L value and b
value of cooked milled rice, head rice rate of milled rice
were significant -0.772**, 0.638*, and those between fat
acidity of brown rice and consistency of milled rice were
0.604%*,

In brown rice stored at 15C, It was higher quality of
milled rice and cooked rice than those at 35°C that increased
head rice rates of milled rice and glossy value of cooked

milled rice but lower color b value and hardness of cooked
rice.

Keywords : brown rice, cooked rice, storage temperature,
quality
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Fig. 1. Changes of Tz value in brown rice according to different temperature and varieties after 10 weeks storage.
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Fig. 2. Changes of head rice rate according to different temperature and varieties after 10 weeks brown rice storage.

Table 1. Changes of color b value of cooked milled rice according to different temperature and varieties after 10 weeks storage
of brown rice.

Afrer 10 weeks storage

Ecotype Varieties Initial 15C 35°C
Odae 84 b 91 b 92 b
mfgﬂ;g Junghwa 10.4 a 10.9 a 11.1 a
Sangmi 82 b 8.9 b 9.0 bc
Koshihikari 5.8 de 6.5 cd 7.2 efg
. Hwaseong 5.6 de 6.1 cd 6.6 g
X:tﬂ‘r‘;‘:; Hwabong 5.8 de 6.8 cd 73 efg
Sobi 5.3 de 6.2 cd 7.4 d-g
Hitomebore 7.3 bc 74 ¢ 7.8 de
Chucheong 5.9 de 6.2 cd 7.7 def
Ilpum 6.2 cd 6.4 cd 7.0 etg
Late Stndongjin 6.2 cd 6.6 cd 8.3 cd
maturing Tmi 5.5 de 59 d 6.8 fg
Hopyeong 4.7 d 6.0 d 7.4 d-g
Nampyeong 5.8 de 6.2 cd 7.7 def

*The same letters in each column are not significantly different at 5% level by DMRT.
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Fig. 3. Changes of hardness of cooked milled rice according to different temperature and varieties after 10 weeks storage of

brown rice.
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Table 2. Changes of glossy value of cooked milled rice according to different temperature and varieties after 10 weeks storage
of brown rice.

After 10 weeks storage

Ecotype Varieties Initial - -
P 15C 35°C
Odae 75.2 de 70.1 ¢ 63.9 de
Early Junghwa 75.5 de 71.6 ¢ 65.4 bed
maturing
Sangmi 74.1 ef 72.1 ¢ 64.0 de
Koshihikari 77.8 be 76.7 ab 70.1 a
' Hwaseong 78.4 ab 78.2 ab 69.2 a
Medu.lm Hwabong 732 f 71.5 ¢ 614 ¢
maturing
Sobi 77.4 cd 76.6 ab 68.2 ab
Hitomebore 78.2 abc 75.7 b 65.1 bed
Chucheong 78.7 ab 77.7 ab 64.2 cde
Ilpum 79.8 a 77.7 ab 60.9 ¢
Late Sindongjin 78.8 ab 76.3 ab 65.9 bcd
maturing IImi 799 a 76.1 ab 64.0 de
Hopyeong 79.9 a 78.6 a 67.4 abc
Nampyeong 9.8 a 76.2 ab 65.6 bcd
*The same letters in each column are not significantly different at 5% level by DMRT.
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Fig. 4. Changes of peak viscosity of brown rice according to different temperature and varieties after 10 weeks storage.
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Table 3. Changes of amylogram properties of brown rice according to different temperature and varieties after 10 weeks storage

o Breakdown (RVU) Consistency (RVU) Setback (RVU)
Ecotype Varieties — - : . ; o . > .
Initial 15C 35C Initial 15C 35C Initial 15C 35C
Odae 94ab 95¢d 159¢cd 89b-¢ 90fg 106de -6.6ef -3.8fg  -53.3cd
iﬂ’ Junghwa 94ab 96cd  119ef 96bcd  99de  119cd 10.4cde  5.3cf  0.36ab
| Sangmi 49d 6le 100f 85cde  95ef 112de 36.8ab 34.7a 11.6a
Koshihikari 102ab 139a 166bc 82de 94efg 98e -20.11 -45.51 -68.de
Hwaseong 120a 137a 187ab 103ab 105¢cd 118cd -17.0f -31.8h -68.7de
214;?1'. Hwabong 79bc 106bc 163bc O08abc  107bc 121bcd 19.4a-d 0.5d-g -41.9¢cd
Sobi 80bc 79de 134de 96bcd 98de 109de 16.2a-e  18.5b -25.0bc
Hitomebore 97ab 138a 204a 80e 87¢g 107de -17.0f -50.91 -88.3¢
Chucheong 80bc 104bc 162bc 113a 115a 141a 33.6abc  11.0bc  -20.5abc
[lpum 6lcd 63e 144cde 99abc 9etg  122bed 38.3a 30.9a -21.8bc
Late Sindongjin 87bc 107bc 145cde 100abc  106bc 123bcd 129b-e  -0.8efg -21.7abc
matu. [Imi 85bc 121ab 160bcd 10labc  112ab 135abc 16.3a-e  -8.6g -25.7bc
Hopyeong 9lab 97cd 143cde 99abc  104cd 120bed 7.5de 7.0cde -22.4bc
Nampyeong 74bcd 100¢ 145¢cde 103ab 110abc  138ab 28.7a-d 9.5bcd -7.0ab

*The same letters mn each column are not significantly different at 5% level by DMRT.
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Table 4. Correlations among tested characteristics of brown rice related with rice grain and cooked milled rice quality after

stored at 15C for 10 weeks

Tz pH FA HR HD GV L a b FV BD CS
Tz 1
pH -0.388 1
FA -0.513 0.743 1
HR  0.235 0.250 0.393 1
HD -0.356 0.539 0.887 0.371 1
GV 0.100 0.572 0.522 0.495 0.505 |
L -0.064 0.584 0.334 0.638 0.212 0.419 1
a -0.058  -0.409 0.054  -0.249 0.194 -0.298  -0.680 1
b 0.061 -0.693 -0.548 -0.576 -0.419 -0.823 -0.772 0.557 1
FV -0.619 0.396 0.473 0.038 0.331  -0.078 0.250 0.067 -0.015 1
BD 0.763  -0.155 -0.250 0450 -0.133 0.220 0237 -0.184 -0.247 -0.747 1
CS -0.365 0.443 0.604 0.381 0.542 0.327 0.474 0.183  -0.474 0.252 0.090 1
SB -0.824  -0.070 0.280  -0.127 0.302 0.058  -0.095 0.060 -0.225 0.826 -0.402 -0.071

Tz : Tz value, pH : pH of brown rice, FA : Fat acidity of brown rice, HR
rice, GV : Glossy value of milled rice, L : Lightness of cooked milled rice, a :

: Head rice rate, HD : Hardness of cooked milled
Redness of cooked milled rice, b : Yellowness

of cooked milled rice, FV : Final viscosity of milled rice, BD : Breakdown of milled rice, CS : Consistency of milled rice,

SB : Setback of milled rice. * Significant level (5%

: 0514, 1% :

0.641)
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