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Study on Rheological and Sensory Properties of Cooked Rices
I. Changes in Flavor and Appearance of Cooked

Rices during Storge
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Department of Home Economics and *Department of Food
Science, King Sejong University, Seoul, Korea

Abstract

Three rice varieties of Akibare (japonica), Milyang 30 (indica) and Taebaeg (indica)
were investiated for sensory and physical qualities of cooked rices during storage at
the temperature range of 4°C and 70°C for 25 hours. The qualities studied were sensory

attributes of odor, taste and appearance which were evaluated by multiple comparison

method. The other properties were size of rice granule and separation property of indi-
vidual cooked rices in water. The sensory results showed that all of the descriptions
except moldy odor and oily taste were scored higher values for cooked rices of Akibare
than those values of Milyang 30 and Taebaeg. It was found that storage of cooked rices

at various temperatures resulted a significant decrease in most of sensory qualities
except moldy odor and oily taste which were rather increased. The quality change was
more affected at storage at low temperature, particularly at 4°C, than at higher temp-

eratures.

The property of individual separation of cooked rices in water for freshly

cooked rices showed that Akibare was separated 44.49% after 1 minute shaking while
Milyang 30 and Taebaeg had the higher separation value of 53.1%, and 51.09%, respe-
ctively. This characteristic was noticeably reduced after 3 hours storage and then steady

increased during further storage. It was also found that the separation percent was gen-

erally increased as the storage temperature increased from 4° to 70°C.
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Table 1, Mean scores® of sensory properties of cooked rices which were evaluated immediately
after cooking
Akibare Milyang 30 Taebaeg
Odor Roasted nutty 4.4 4.0 4.2
Sweety 4.6 3.9 4.0
Moldy 3.7 4.2 3.9
Taste Roasted nutty 4.1 4.0 3.9
Sweety 4.5 3.8 4.2
Oily 3.9 4.0 3.7
Appearance Gloss 4.9 4.0 3.8
Stickiness 4.4 43 3.9
Plumpness 4.9 3.9 3.9

2Arithmatic means were calculated from 4 replicate evaluation for each sample with 8 panelists.
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Table 2, Proximate composition of rice grains

Akibare Milyang 30 Taebaeg

Moisture 11.98 13.58 13. 05
Lipid 1.10 0.96 0.94
Protein 7.80 8.60 9. 00
Carbohydrate  77.30 76. 60 76. 90
Ash 0.68 0. 65 0. 62
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Table 3. Physical demension of rice grain, hydrated rice and cooked rice

Rice grain After soaking After cooking

Rice Width Length Width Length Width Length
(mm)  (mm) (mm)  (mm) (mm)  (mm)

Akibare 2.92 5. 04 3.22 5.61 3.42 9.41
Milyang 30 2.62 5.42 2.78 5.95 2.94 8.72
Taebaeg 2.37 620 2.55 6.85 2.74 8.36
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Table 4. Changes in degree® of individual separation of cooked rices in water as affected by
storage time various temperature
‘ Storage time (hrs)
Rice Storagoeb temp.

cO 0 3 6 9 25
Akibare 4 25.7 31.7 38.6 31.0
25 30.0 35.0 43.5 41.7
50 32.5 35.7 39.0 46.9
70 44. 4 40.0 41.9 43.5 51.0
Milyang 30 4 31.0 41.7 37.0 31.6
25 40.0 42.2 45.3 37.8
50 ‘ 38.1 46.3 47.3 37.2
70 53.1 41.7 46.2 47.3 48.0
Taebaeg .4 33.3 35.9 40.0 34,1
25 39.6 43.9 1 46. 8 42.2
50 39.2 41.3 44.7 40.0
70 51.0 38.6 41.7 44.7 46.9

cop = No. of cooked rices separated in water: %100

Total No. of cooked rices
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Table 5. Effect of storage temperature and time on odor score of cooked rice*
Odor Variety Storage temp. Storage time (hrs)

QY ov 3 6 9 25
Roasted nutty  Akibare 4 4.4¢° 3.4 3. 42b 2. 9%b 2.9°
25 4.4° 3.7 3.7 3.3 3.3
50 4. 4¢ L 3. 5% 3.2° 3.2%
70 4.4° 4. 1%¢ 3. 53 3.1° 3.1°

Milyang 30 4 4, 0¢° 3.4°P 3. 3% 2.9* 3.0°
25 4.0 3.4* 3.3* 3.3 3.2%
50 4,00 3.5% 3.3 3.2% 3.2°%
70 4. 0% 3.5% 3.5% 3.4* 3.1
Taehaeg 4 4.2b 3.2° 2.9° 2.9° 3.0%
25 4,20 3.9b 3.3 3.3 3.1
50 4.2° 3. 9% 3. 6°F 3.3 3.3
70 4,2° 3. 8k¢ 3.3 3.3 3.3%
Sweety Akibare 4 4, 6° 3.9b 3.7 3.6%0 3.4°
25 4, 6b 4.1° 4.0° 4.0 3.6*
50 4.6b 3.8 3.6% 3.6 3.5%
70 4. 6° 4, 2% 3.5% 3.5% 3.5%
Milyang 30 4 3.9° 3.8* 3.6° 3.5° 3.5°
25 3.9 3.4* 3.4 3.4% 3.3

50 3.9b 3.8 3. 7% 3.3° 3.3

70 3.9b 3.8 3. 6> 3.6% 3.3%

Taebaeg 4 4, 0° 3.9bc 3. 5% 3.4* 3.2%

25 4, 0b 3. 6% 3.6 3.6 3.4%

50 4. 0b 3.9° 3.6 3.3 3.3

70 4.0° 3. 9be 3.4% 3.4° 3.2%

Moldy Akibare 4 3.7 3.6° 4, 0% 4.2° 4, 12>

25 3.7 3.9° 3.9% 4.1° 4,.1*
50 3.7 4,12k 4, 13b 4, 2b 4, 3b
70 3.7° 3.8% 3.9° 4, 2% 4.5%

Milyang 30 4 4,.2° 4.0° 4.4° 4.4° 4, 5%

25 4, 2% 4, 3% 4, 7% 4. 7% 4.8°

50 4,2° 4.2° 4.2 4, 5% 4. 7°
70 4, 2% 4, 47> 4.4% 4, 58b 4,8

Taebaeg 4 3.9* 4.0* 4, 0% 4.1% 4, 2%
25 3.9* 3.9% 4.0° 4. 0% 4.1%

50 3.9% 4. 0% 4. 0% 4.4%¢ 4.5°
70 3.9* 4.0° 4,1% 4.1° 4,4*

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

using Duncan’s multiple range test.

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

was approximately 70-—75°C.
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Table 6. Effect of storage temperature and time on taste score of cooked rice®

Storage temp. Storage time (hrs)

Taste Variety

O ob 3 6 9 25
Roasted nutty  Akibare 4 4.1¢ 3.4 3.4* 3.2° 3.2°
25 4.1¢ 3.8 3. 8% 3, 8 3.3
50 - 4,1 4.1v 4.1b 3.5* 3.5%
70 4.1 3.9% 3. 72b 3. 730 3.3
Milyang 30 4 4.0° 3.7b¢ 3, 7% 3. 5% 3.2%
25 4.0 4,0° 4,0° 3.6% 3.6%
50 4,00 4,00 3.5% 3.5% 3.4
70 4.0* 4, 0% 3.9% 3.7 3.7
Taebaeg 4 3.90 3.6° 3.5b 3.1° 3.0%
25 3.9* 3.9% 3.5° 3.5% 3.5%
50 3.9* 3.8 3.6% 3.5% 3.5*
70 © 3.9 3.9 3.6% 3.6° 3.4°
Sweety Akibare 4 4.5°b 4. 1% 4. 0% 3.9 3.8
25 4,5b 4, Qb 3.8 3.8 3.8
50 4.5° 4, 1be 4, Qabe 3.8  3.6°
70 4.5° 4, 2bc 3. 8% 3.7* 3.4*
Milyang 30 4 3.8 3.8 3.8 3.7 3.6%
25 3.8 3.8 3.7 3.7 3.5%
50 3. 8be 4.0¢ 3.5% 3.4 3.1*
70 3.8 4.0° 3.8 3.7 . 3.5%,
Taebaeg 4 4,2¢ 3. 9b¢ 3.5% 3.4 3.3
25 4,2b 4. 1% 3.7 3.7 3.7
50 4,20 4, Qeb 3.9¢% 3. 7% 3.6%
70 4.2b 3.8 3.5% 3.7 3.6%
Oily Akibare 4 3.7° 4.0% 4. 1% 4.1 4.3¢
25 3.7 4, 2bb 4,3b 4,3b 4,45
50 3.7 4,0 4.1° 4, 0* 4.0*
70 3.7 3.8% 4, 12b¢ 4, 2 4. 4¢
Milyang 30 4 4.0° 4, 1% 4, 42> 4,5% 4,7
25 4.0* 4,0° 4,2% 4.2° 4.4
50 4.0* 4,1* 4,2* 4, 4% 4, 4*
70 4,0° 4.1* 4,2° 4.4 4,5%
Taebaeg 14 3.9° 4.4b 4, 4b 4.5° 4, 7%
25 3.9° 4.1* 4,1* 4,1* 4.4*
50 3.9 3.9 4, 0% 4, 1%b 4.3
70 3.9 4,0% 4.1% 4.1 4.1

sMeans within row followed by the same letter are not significantly different at the 5% level
using Duncan’s multiple range test.

bIntensity of taste was scored immediately after cooking of rice. The temperature of cooked
rice was approximately 70—75°C,
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Table 7. Effect of storage temperature and time on appearance score of cooked rice®

Storage temp.

Storage time (hrs)

Appearance Variety R - ] ; 5 25
Gloss Akibare 4 4.9 3.9° 3.8° 3.6% 3.6°
25 4,9> 4, 3% 4.2° 4.1 3. 9“
50 4.9¢ 4,20 3.8" 3.7* 3.4%
70 4.9°¢ 4,3b 3.9 3.9 3.5%
Milyang 30 4 4,0b 3.4° 3.4° 3.1° 3.1%
25 4.0v 3.4* 3.4* 3.1°% 3.1°
50 4.Qb 4,0b 3.4° 3.3* 3.2%
70 4.0 3.8° 3.8° 3.1* 3.1°
Taebaeg 4 3.8b 3. 8P 3, 42b 3.4° 3, 3"
25 3.8b 3.8P 3. 5% 3.5% 3.3
50 3.8b 3.6° 3.1* 3.1? 3.1*
70 3.8° 3. 6b 3. 6% 3.3% 2.9%
Stickiness Akibare 4 4,4 3.6% 3.6* 3.2° 3.2°
25 4. 4> 4,2° 4,2b 4, 10 3.8
50 4.4° 4,2b 3.7 3.6% 3.5%
70 4. 4" 4,32 4. 1% 3.9% 3.9%
Milyang 30 4 4.3 3.9% 3.7 3.5° 3.4°
25 4, 3" 4,0° 4,0° 4. 0% 3.8
50 4,3 4,2b 3.5% 3.4* 3.4*
70 4. 3¢ 4,2¢ 4, 0P 3. 6% 3.4*
Taebaeg 4 3.9% 3.8° 3.5% 35. 3.3
25 3.9 3.9b 3.9b 3.7 3.3"
50 3.9% 3. 6% 3.4% 3.4° 3.2%
70 3.9° 3.7% 3. 8P 3.6 3.3
Plumpness Akibare 4 4,9° 4,1% 4,1° 3.7* 3.6%
25 4,9b 4.1° IR 4.0 4.0°
50 4.9 4.2° 4.2° 4.2° 4.0°
70 4,9¢ 4, 6bc 4, 3% 4, 28b 3.9*
Milyang 30 4 3.9° 3.2% 3.2¢ 3.2% 3.2%
25 3.9° 3.5 3.5%® 3.4 3.4
50 3.9b 3.9° 3.5% 3.4 3.4%
70 3.9° 3.8 3.8 3.8 3.8°
Taebaeg 4 3.9¢ 3.9° 3.5b¢ 3.0* 3.1%®
25 3.9 3.9 3.6 3.4° 3.4%
50 3.9% 3.9 3.8° 3.7 3.6%
70 3.9% 3.9% 3.7 3.6° 3.1°

2Means within row followed by the same letter are not significantly different at the 5% level

using Duncan’s Multiple Range test.
bIntensity of appearance was scored

immediately after cooking of rice. The temperature of
cooked rice was approximately 70—75°C.
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