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Texture, Pasting and Thermal Properties of Lodged Rice
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Abstract This study was conducted to determine and compare hardness, thermal properties (by DSC), pasting properties
(by RVA) and texture of brown rice and white rice, either lodged or non-lodged, with respect to lodging time. The
hardness and the thermal properties of lodged brown rice and white rice decreased with lodging time, while those of non-
lodged brown and white rice increased. In addition, the rice kernel hardness and the thermal properties had high correlation
coefficients. The pasting properties, with the exception of setback, and the textural properties of lodged brown and white
rice decreased with lodging time, while those of non-lodged brown and white rice increased.
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Fig. 1. Hardness of ‘Janganbyeo’ brown rice and white rice,
either lodged or non-lodged, with respect to lodging time.
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Table 1. Thermal properties of ‘Janganbyeo’ brown rice and white rice, either lodged or non-lodged, with respect to lodging time

. Lodging time Brown rice White rice
Thermal properties

(weeks) Lodged Unlodged Lodged Unlodged
0 158.2+0.3") 158.2+0.3" 156.3+0.3* 156.3+0.3"
Onset temperature, T, 1 157.3+0.2* 159.0+0.2° 155.3+0.3* 158.2+0.2"
(°C) 2 154.6+0.3 161.10.2° 152.4+0.2° 158.4+0.1°
3 153.6+0.3 162.2+0.1° 152.1+0.2° 159.1+0.1°
0 160.1+0.2* 160.1+£0.2* 159.1+0.3* 159.1+£0.3*
Peak temperature, T, | 159.7+0.1* 161.8+0.3" 158.0+0.3* 160.2+0.1°
(°C) 2 157.2+0.4° 163.2+0.1¢ 155.4+0.2° 160.5+0.2°
3 156.5+0.2° 163.4+0.3° 154.3+0.2° 161.0£0.2°
0 166.8+0.3" 166.8+0.3" 166.2+0.2* 166.2+0.2*
Conclusion temperature, T, 1 164.3+0.2° 168.0+0.2" 163.1+0.3 167.3+0.2°
(°C) 2 162.2+0.3° 169.5+0.2¢ 161.3+0.4¢ 168.2+0.1°
3 160.4+0.4° 170.4+0.3¢ 159.7+0.4° 168.5+0.2°
0 86.2+0.4* 86.2+0.4* 62.7+0.3 62.7£0.3*
Enthalpy of fusion, AH 1 80.1+0.2° 92.5+0.2° 61.5+0.3° 81.24+0.4°
kJ/kg 2 76.3+0.4° 102.8+0.3° 58.3+0.4° 88.4+0.5¢
3 72.0+0.4¢ 115.1£0.5¢ 55.0£0.3¢ 90.3+0.5¢

YMeans in columns with different superscript letters are significantly different (p<0.05).
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Table 2. Correlation coefficients between hardness and the
thermal properties of ‘Janganbyeo’ brown rice and white rice,
either lodged or non-lodged, with respect to lodging time

Correlation coefficients

Cases
T, T, T, Enthalpy
Lodged rice 0.9076 0.9240 0.8129 0.8663
Unlodged rice 0.9298 0.9400 0.9035 0.9888
Brown rice 0.8350 0.9722 0.7227 0.8096
White rice 0.9763 0.9803 0.9196 0.9901
Total case 0.9203 0.9303 0.8512 0.9409
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Table 3. Pasting proeprties of ‘Janganbyeo’ brown rice and white rice, either lodged or non-lodged, with respect to lodging time

Lodging time Brown rice White rice
Texture
(weeks) Lodged Unlodged Lodged Unlodged
0 71.1+0.3* 71.1+0.3" 68.1+0.6" 68.1+0.6"
Pasting temperature 1 71.0+0.2* 71.5+0.3° 66.9+0.5° 69.0+0.3*
(°0) 2 70.6+0.4* 72.2+0.3° 66.1+0.4° 69.3+0.4*
3 69.7+0.5" 72.5+0.4° 66.0+0.5° 69.9+0.5"
0 98.0+1.8° 98.0+3.8° 167.0+2.8* 167.0+2.8*
Peak viscosity, P 1 94.0+£2.0° 103.5+2.4* 160.0+1.4* 168.2+2.0°
(RVU) 2 82.0£2.2° 107.0£2.4* 155.0£0.8° 169.3+1.5*
3 80.0+0.8" 111.0£3.1* 142.0+0.9° 172.0£2.1*
0 75.0£1.5 75.0+1.5° 127.0+2.5* 127.0+1.5°
Holding strength, H 1 72.0+1.8* 77.0+2.0° 123.0+2.0° 127.241.5°
(RVU) 2 61.242.4° 79.0+2.5% 120.0+1.3* 127.9+1.8*
3 60.0+3.8 80.0+1.7* 109.0+2.2° 129.0+2.0°
0 160.0+£2.5* 160.0+3.5% 231.0+£2.4° 231.0£2.4°
Final viscosity, F 1 154.043.5° 168.0:4.2° 226.0£2.0° 233.043.5°
(RVU) 2 144.0+2.8° 171.0+3.8° 218.0+1.1° 237.042.4°
3 140.0+1.4* 173.0£3.1* 206.0£3.4° 240.0£3.37
0 23.0+1.5° 23.0+1.5° 40.0+2.0° 40.0+2.0°
Breakdown, P-H 1 22.0+2.2° 26.5+1.4° 37.0+2.5° 41.0+3.0°
(RVU) 2 20.8+1.2° 28.0+2.1° 35.043.0° 41.4+2.1°
3 20.0+1.8° 31.0+2.5° 33.0+2.5° 43.0+1.5
0 85.0£1.0° 85.0+1.0° 104.0+1.5% 104.0+1.5%
Consistency, F-H 1 82.0+1.4° 91.0+1.5° 103.0£1.2* 105.8+1.4*
(RVU) 2 82.8+0.9* 92.0+2.8" 98.0+1.4° 109.1+0.4°
3 80.0+2.4° 93.0+1.2° 97.0+1.9° 111.0+2.4°
0 62.0+2.1° 62.0+2.1° 64.0+1.3° 64.0+1.3
Setback, F-P 1 60.0+1.5" 64.5+2.5° 66.0+0.8" 64.8+0.8"
(RVU) 2 62.0+1.4 64.0+1.8° 63.0+1.5° 67.7+1.2*
3 60.0+2.0° 62.0+3.5° 64.0+1.0° 68.0+1.5"

YMeans in columns with different superscript letters are significantly different (p<0.05).
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Table 4. Textural properties of ‘Janganbyeo’ cooked rice (brown and white), either lodged or non-lodged, with respect to lodging time

Lodging time Brown rice White rice
Texture
(weeks) Lodged Unlodged Lodged Unlodged

0 3.487+0.104° 3.487+0.104° 1.981+0.028" 1.98140.028"

Hardness 1 2.914+0.136" 3.563+0.125° 1.814+0.137 1.999:0.039°
(N) 2 2.567+0.113™ 3.632+0.078" 1.689+0.057" 2.075+0.091%

3 2.264+0.113¢ 3.889+0.195° 1.454+0.12" 2217+0.072"

0 0.077£0.012° 0.077£0.012° 0.1910.006° 0.19120.006"

Adhesiveness 1 0.022:0.009° 0.056+0.009° 0.149+0.011° 0.172+0.012°
N) 2 0.0180.004° 0.0500.007" 0.11320.005¢ 0.159::0.008%

3 0.014+0.006" 0.048+0.002° 0.1010.009° 0.1410.007°

0 0.6030.015° 0.603+0.015a 0.625+0.002° 0.625+0.002°
, 1 0.6010.013 0.609+0.014 0.617+0.004° 0.638+0.006®
Cohesiveness 2 0.598+0.012° 0.639+0.007" 0.610+0.015° 0.653+0.012%
3 0.594+0.012° 0.649+0.007° 0.604+0.014° 0.658+0.011°

0 0.6870.003 0.687+0.003 0.622+0.003" 0.622+0.003

o 1 0.655£0.012° 0.666+0.002° 0.58120.007° 0.614+0.049
Springiness b b b b

2 0.634+0.001 0.651£0.015 0.556+0.008 0.6130.002

3 0.626+0.006" 0.631£0.010° 0.534+0.025 0.6120.026®

0 2.102+0.016° 2.102+0.016" 1.239+0.013" 1.239+0.033

Gumminess 1 1.753+0.077" 2.168+0.028" 1.120+0.057° 1.275+0.023
(N) 2 1.534+0.054" 231940153 1.030+0.086™ 1.355+0.051°

3 1.345+0.064° 2.520+0.213" 0.878+0.014° 1.459+0.085°

0 1.444+0.020° 1.444+0.020° 0.7700.030° 0.7700.030°

Chewiness 1 1.148+0.055" 1.445£0.030° 0.6500.040™ 0.7830.040°
N) 2 0.9730.048" 1.5100.050° 0.5730.060° 0.830:0.050°

3 0.842+0.058° 1.591:0.060° 0.469+0.040° 0.892+0.050°

YMeans in columns with different superscript letters are significantly different (p<0.05).
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