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Study on Rheological and Sensory Properties of Cooked Rices
I. Effect of Storage on Textural Properties of Cooked Rices
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Abstract

Three rice varieties of Akibare (japonica), Milyang 30 (indica) and Taebaeg (indica) were
investigated for their changes in sensory and physical qualities of cooked rices during stor-
age at the temperature range of 4°C and 70°C for 25 hours. The qualities studied were
sensory attributes of texture which were evaluated by multiple comparison method and
physical characteristics of texture measured using with rheometer. Physical properties of
hardness, adhesiveness and elasticity of cooked rices were found to be different among the
rice varieties and were affected by storage conditions. Higher values in hardness and elasti-
city and lower values in adhesiveness were measured for cooked rices of Akibare immidi-
ately after cooking. Those physical values were changed by a steady decrease in hardness
and elasticity and increase in adhesiveness during storage for 25 hours. Correlations between
sensory and physical characteristics of texture was found a significant relationships between
gumminess and hardness (r=0.696), gumminess and adhesiveness (r=—0.800) and gummi-
ness and elasticity (r=0. 806).
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Table 1. Mean score* of sensory properties of
cooked rices which were evaluated

immediately after cooking

Texture Akibare Milyang30 Taebaeg
Hardness 4.3 4.0 4.2
Smoothness 4.4 4.0 3.9
Gumminess 4.2 4.1 3.7

2Arithmatic means were calculated from 4
replicate evaluation for each sample with
8 panelists.
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Table 2. Effect of storage time at various temperature on hardness of individual cooked rice®

(Unit : kg)
Storage time (hrs)
Rice Storage temp.

O 0® 3 6 9 25
Akibare 4 0.512° 0. 419% 0.374" 0. 340%? 0.318%
25 0.512°¢ 0. 4154 0.382° 0. 354> 0. 304*
50 0.5124 0.412° 0.387° 0. 353" 0.309*
70 0.512° 0. 4304 0. 394° 0. 364" 0.327°
Milyang 30 4 0.457¢ 0. 436° 0. 370" 0. 348" 0.320*
25 0.457¢ 0.451¢ 0. 390° 0. 364" 0.318*
50 0. 457¢ 0. 449° 0.391° 0.389> 0.328°%
70 0. 457" 0. 442¢ 0.394° 0. 356" 0. 336*
Taebaeg 4 0. 446° 0.438° 0. 397> 0.353% 0.336°
25 0. 4464 0. 4344 0. 398° 0.351° 0.328°
50 0. 4464 0. 4454 0.411° 0. 369> 0.337*
70 0. 4464 0. 433 0.412° 0.379% 0. 346°

*Means within row followed by the same letter are not significantly different at the 5% level

using Duncan’s multiple range test.

bHardness was measured immediately after cooking of rice. The temperature of cooked rice was

approximately 70~75°C.

Table 3, Effect of storage time at various temperature on adhesiveness of individual cooked rice®

(Unit : kgecm)

Storage temp.

Storage time (hrs)

Rice o
O 0t 3 6 9 25

Akibare 4 0.040* 0.042° 0. 049 0.057° 0. 059°
25 0. 040 0. 045" 0. 049° 0. 057¢ 0. 063
50 0. 040* 0.043° 0.049° 0. 057° 0. 0624
79 0. 040° 0. 047 0. 053 0. 0582 0. 065°

Milyang 30 4 0. 044 0. 049" 0. 058° 0. 059° 0. 063
25 0. 044 0. 049° 0.057 0. 060¢ 0.069° -
50 0.044° 0. 051 0. 056° 0. 059° 0. 0664
70 0. 044* 0. 054" 0. 056 0. 060° 0. 069¢

Taebaeg 4 0. 045" 0. 049® 0.057¢ 0. 057¢ 0. 060¢
25 0. 045* 0. 048b 0.057¢ 0. 060° 0.068¢
50 0. 045 0. 050 0. 056°¢ 0. 058¢ 0. 0644
70 0. 045" 0. 054" 0. 056¢ 0. 059° 0. 068¢

*Means within row followed by the same letter are not significantly different at the 5% level

using Duncan’s multiple range test.

bAdhesiveness was measured immediately after cooking of rice. The temperature of cooked rice

was approximately 70~75°C.
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Table 4. Effect of storage time at various temperature on elastic of individual cooked rice®

(Unit : mm)
Storage time (hrs)
Rice Storagoe temp.

CcO 0® 3 6 9 25
Akibare 4 4.53° 4,224 3.96° 3. 600 3. 14*
25 4,53° 4. 364 3.68¢ 3. 390 3.19%
50 4,53° 4, 309 3.97¢ 3.38® 3.22°
70 4.53° 3.874 3. 62¢ 3.51b 3.37%
Milyang 30 4 4.35° 3.904 3.49¢ 3.38b 2.83*
25 4, 35° 4.16¢ 3.51¢ 3,14 2.82°%
50 4,354 4. 20° 3.45¢ 3. 36" 3.03%
70 4, 35° 3.83¢ 3.43¢° 3.33b 3.05°
Taebaeg 4 4. 25° 3.78¢ 3.61¢ 3. 40° 2.82*
25 4. 25° 4.154 3.58¢ 3.23% 2.86%
50 4,25° 4.18¢ 3.57¢ 3.32b 2.98*

70 4, 25° 3. 844 3.49° 3.39b 2. 992

*Means within row followed by the same letter are not significantly different at the 5% level

using Duncan’s multiple range test.

bElastic was measured immediately after cooking of rice. Temperature of cooked rice was appro-

ximately 70~75°C,
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Table 5. Effect of storage temperature and time on texture score of cooked rice®
Texture Variety Storage temp. Storage time(hrs)
O 0® 3 6 9 2
Hardness Akibare 4 4.3° 4.4° 4.5% 4. 6% 5.0
25 4,3° 4.3% 3.8* 3.7 3.5%
50 4.3° 4, 1t¢ 3.8 3.8 3.2%
70 4,30 4,30 3,8 3.8% 3.4°
Milyang 30 4 4.0° 4. 1% 4, 23be 4, 6% 4.6°
25 4.0° 4.0° 3. 7b¢ 3.5 3.2%
50 4.0F 4, 0b 3.9b 3.8 3.4*
70 4. 0P 4.0b 3.7% 3.6% 3.2%
Taebaeg 4 4.2% 4. 3% 4,3 4.6° 5.3b
25 4,20 4.1° 4,1 3.6 3.3%
50 4.2¢ 4, 2¢ 4. 1b¢ 3.7 3.2%
70 4,20 4, 2b 4, 2b 3. 8 3.6
Smoothness  Akibare 4 4, 4P 3.8 3.7 3.5% 3.3
25 4.4° 4.2 4.1* 4.0% 3.9°
50 4. 4P 3.9 3.9 3.7 3.7
70 4.4 4,12k 4.0 3.7 3.6%
Milyang 30 4 4.0° 3. 7b¢ 3. 7% 3.3 3.0°
25 4.0° 3.8° 3.8 3.7 3.6
50 4.0 4.0° 3.8 3. 8¢ 3.6
70 4.0° 4.0° 3.9 3.7 3.7
Taebaeg 4 3.9° 3.8t 3.3 3.3 2.8°
25 3.9 3.78 3.7 3.7* 3.6
50 3.9b 3.5 3,5% 3.5% 3.4
70 3.9b 3,72 3.4% 3.4 3.5
Gumminess  Akibare 4 4,20 3.9% 3.8° .7 3.4°
25 4.2° 3.9t 3.6 3.6 3.3
50 4.2° 4.1° 4.1° 3.7 3.5°
70 4.2b 4,2 3.9° 3,9 3.3
Milyang 30 4 4.1° 3.6° 3.5 3.5° 3.6
25 4.1° 4, Qbe 3. 6% 3. 6% 3.3
50 4. 1% 3, 8 3.7 3.42 3.3
70 4.1b 3. 7¢b 3.7 3.6 3.5
Taebaeg 4 3.7 3.7 3,7 3.3 3,20
25 3.7 3.7° 3.7% 3.72»  3,2°
50 3.7° 3.7 3.7 3. 5% 3.2
70 3.7 3.7% 3.3 3.3 3.2

*Means within row followed by the same letter are not significantly dlfferent at the 5% level

using Duncan’s multiple range test.

bIntensity of texture was scored immediately after cooking of rice. The temperature of cooked

rice was approximately 70~75°C,
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