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Research Title: Development of Standard Technique for measuring Cooked Rice Texture for

Milled Rice and Processed Rice Industry

ABSTRACT

This research was to evaluate the reliable method of cooking rice and objective test for texture
analysis of the cooked rice to be a standard method for using in rice industry. It was also to research for
the alternative objective method for sensory test of texture of cooked rice. The two rice cooking methods,
i.e. normal cooking in pot of rice cooking machine and cooking by putting rice in beakers in pot of rice
cooking machine, were compared. The coefficient of variation (CV, %) of the texture tests was
considered. The CV of cooking rice in beakers was lower than that of normal cooking rice in a pot. The
CV of hardness was 10.243%, stickiness was -10.222%, and adhesiveness of -14.629%. The training of
sensory panel was aimed the panel to understand the specific texture of cooked rice which included
looseliness-adhesiveness, hardness-softness, dryness-wetness and stickiness with 5 score level. The
average number of training time until the member of the panel gain their skill in the rice texture evaluation
was 9 times. Aforementioned, the training method can be used in sensory test of cooked rice in all
research. The selected objective test was evaluated from different methods and compression probes
including Texture Profile Analysis (TPA), Back Extrusion, Ottawa cell and KMITL methods. The
parameters of the tests determined were Hhardness, adhesiveness and stickiness. It was found that Back
extrusion test was the best way with the least coefficient of variance. Therefore it was suitable to be used
in research works. The TPA and KMITL tests could be the alternative methods for senseory test for
texture analysis due to their high correlation coefficient (Rz) with the sensory test. However, KMITL
method was simpler and better imitation of human chewing due to TPA used the sample only 3 grains
where KMITL used a spoon of sample. The Back Extrusion and Ottawa test could not be used instead of
sensory test due to their very low correlation. The hardness of cooked rice was the texture parameter that

had the most correlation coefficient with the sensory test.

Keywords : Standard Technique, Cooked Rice Texture, Milled Rice Industry
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A15199 3.12 ﬁ?ﬂﬂﬁ‘ﬂﬂﬁ@‘ﬂ!ﬁﬂﬁuWﬁl‘ﬁ\i’)ﬁﬂ’)ﬁﬁl‘ﬂ\‘l 475 "’II’ENGISJ}TJ?H'B'VN 15 178

a

Frdedaii 1
7% Ottawa cell 75 KMITL 7% BE 75 TPA
ﬁﬂymzzﬁaﬁ' WA | Average | S.D. C.V. Average | S.D. C.V. Average | S.D. C.V. Average S.D. C.V.
Hardness (N) 23.45 7.21 30.748 50.854 | 19.32 | 37.992 44428 | 3.961 8.916 103.502 | 15.494 | 14.969
Stickiness (N) -0.976 | 0.186 -19.04 -0.995 0.339 | -34.033 -4.025 | 1.136 | -28.235
Adhesiveness (Ns) -1.555 | 0.368 | -23.643 -0.051 0.029 | -56.539 | -10.796 | 1.224 | -11.341 -2.081 0.801 | -38.514
Ffesaii 2
7% Ottawa cell 75 KMITL 7% BE 75 TPA
ﬁﬂymzzﬁaﬁ' WA | Average | S.D. C.V. Average S.D. C.V. Average | S.D. C.V. Average S.D. C.V.
Hardness (N) 23.924 | 7.709 | 32.223 47.28 22.089 | 46.72 43.527 | 5.026 11.546 122.185 | 12.898 | 10.556
Stickiness (N) -0.934 | 0.173 | -18.56 -0.777 0.302 | -38.841 -3.551 | 0.889 | -25.022
Adhesiveness (Ns) -1.417 | 0.325 | -22.968 -0.05 0.021 | -42.067 | -10.636 | 1.484 -13.95 -1.817 0.89 -49.018

20



9 (J 1 A
Y1INIVYNN 3

7% Ottawa cell 75 KMITL 7% BE 7% TPA
ﬁﬂymmﬁaﬁuﬁﬁ Average S.D. C.V. Average S.D. C.V. Average S.D. C.V. Average S.D. C.V.
Hardness (N) 24.118 5331 | 22.102 57.272 | 17.022 | 29.721 45.068 4.358 9.67 127.974 | 14.168 | 11.071
Stickiness (N) -0.906 0.204 | -22.56 -0.85 0.244 | -28.654 | -3.175 0.458 -14.419
Adhesiveness (Ns) -1.283 0.372 | -29.001 | -0.069 0.039 -56.8 -10.252 | 1.207 -11.775 -1.603 1.074 | -67.019
Frsedad 4
7% Ottawa cell 75 KMITL 7% BE 7% TPA
f‘fﬂymzzﬁaﬁ' Weler Average S.D. C.V. Average S.D. C.V. Average S.D. C.V. Average S.D. C.V.
Hardness (N) 36.147 | 11.573 | 32.016 | 78.106 39.03 49.97 54.841 5.113 9.323 149.744 | 41.681 | 27.835
Stickiness (N) -0.886 0.201 -22.72 -0.551 0.225 | -40.899 | -2.897 0.341 -11.785
Adhesiveness (Ns) -1.181 0312 | -26.464 | -0.029 0.016 | -55.031 | -10.224 1.51 -14.769 -0.466 0.417 | -89.46
F1fedad 5
7% Ottawa cell 75 KMITL 7% BE 7% TPA
ﬁﬂymmﬁaﬁuﬁﬁ Average S.D. C.V. Average S.D. C.V. Average S.D. C.V. Average S.D. C.V.
Hardness (N) 25.332 | 10.076 | 39.776 | 63.058 | 22.838 | 36.217 | 68.563 | 10.174 14.839 135.185 | 15.607 | 11.545
Stickiness (N) -0.226 0.091 | -40.355 | -0.201 0.104 | -51.753 | -3.467 0.417 -12.014
Adhesiveness (Ns) -0.214 0.118 | -54.85 0.283 0.793 279.8 -11.935 | 2.333 -19.544 -0.569 0.388 | -68.248
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9 (J 1 A
V1IAIBYNN 6

7% Ottawa cell 75 KMITL 7% BE 75 TPA
ﬁﬂymmﬁaﬁuﬁﬁ Average S.D. C.V. Average S.D. C.V. Average | S.D. C.V. Average S.D. C.V.
Hardness (N) 27.192 9.47 34.828 37.085 | 11.339 | 30.576 34.106 | 1.502 4.403 79.734 | 10.526 | 13.201
Stickiness (N) -1.916 0.462 -24.134 -0.961 0.275 | -28.566 | -4.893 1.465 | -29.949
Adhesiveness (Ns) -3.701 1.069 -28.868 -0.039 0.035 -89.02 -9.977 | 0.979 -9.812 -3.386 0.639 | -18.86
Srsaodadi 7
7% Ottawa cell 75 KMITL 7% BE 75 TPA
f‘fﬂymzzﬁaﬁ' W | Average S.D. C.V. Average S.D. C.V. Average | S.D. C.V. Average S.D. C.V.
Hardness (N) 28.735 6.393 22.247 39.456 | 11.405 | 28.905 35414 | 4.528 12.786 98.314 | 21.056 | 21.417
Stickiness (N) -1.578 0.211 -13.347 -1.174 0.287 | -24.481 -4.611 | 2.154 | -46.724
Adhesiveness (Ns) -2.496 0.719 -28.82 -0.066 0.03 -44.877 -9.93 1.491 | -15.012 -2.521 1.509 | -59.865
F1fedad 8
7% Ottawa cell 75 KMITL 7% BE 75 TPA
ﬁﬂymmﬁaﬁuﬁﬁ Average S.D. C.V. Average S.D. C.V. Average | S.D. C.V. Average S.D. C.V.
Hardness (N) 29.785 | 11.588 38.907 51.032 | 15.783 | 30.928 33.884 | 3.131 9.242 90.857 15.99 | 17.599
Stickiness (N) -1.532 0.462 -30.156 -1.398 0.466 | -33.345 | -4.698 | 0975 | -20.743
Adhesiveness (Ns) -2.6 0.951 -36.592 -0.056 0.038 -67.06 | -10.357 | 1.595 | -15.401 -2.604 0.655 | -25.174
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9 (J 1 A
V1IAIBYNN 9

7% Ottawa cell 75 KMITL 7% BE 7% TPA
ﬁﬂymmﬁaﬁuﬁa Average S.D. C.V. Average S.D. C.V. Average | S.D. C.V. Average S.D. C.V.
Hardness (N) 34.437 | 11.079 | 32.172 51.566 | 19.406 | 37.633 41.279 | 5.394 13.068 109.381 | 21.232 | 19.411
Stickiness (N) -1.424 0.348 -24.429 -0.714 0.208 | -29.173 -3.711 | 0.876 -23.62
Adhesiveness (Ns) -2.139 0.637 -29.797 -0.039 0.023 | -60.017 | -9.798 | 1.702 | -17.366 -1.619 1.096 | -67.698
F1saedadi 10
7% Ottawa cell 75 KMITL 7% BE 7% TPA
ﬁﬂymmifaﬁuﬁa Average S.D. C.V. Average S.D. C.V. Average | S.D. C.V. Average S.D. C.V.
Hardness (N) 15.231 5.469 35.908 27.586 | 11.359 | 41.177 25.019 | 2.035 8.133 80.648 9.335 11.575
Stickiness (N) -1.331 0.325 -24.449 -1.426 0.434 | -30.477 | -5928 | 1.212 | -20.445
Adhesiveness (Ns) -2.486 0.617 -24.827 -0.084 0.036 | -43.245 | -10.872 | 1.068 -9.82 -3.92 0.702 | -17.919
Ffeded 11
7B Ottawa cell 75 KMITL 7% BE 7% TPA
ﬁﬂymmﬁaﬁuﬁa Average S.D. C.V. Average S.D. C.V. Average | S.D. C.V. Average S.D. C.V.
Hardness (N) 33.356 | 13.566 | 40.671 71.393 | 23.043 | 32.276 75.906 | 6.802 8.96 156.384 | 26.112 | 16.697
Stickiness (N) -0.155 0.052 -33.28 -0.16 0.057 | -35.616 -3.9 0.463 -11.88
Adhesiveness (Ns) -0.107 0.065 -60.516 1.076 1.312 | 12195 | -13.289 | 1.419 | -10.681 -0.249 0.248 | -99.535
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7% Ottawa cell 7% KMITL 7% BE 7% TPA
ﬁ'ﬂymztéaﬁuﬁﬁ Average | S.D. C.V. Average S.D. C.V. Average S.D. C.V. Average S.D. C.V.
Hardness (N) 22.332 | 9.755 | 43.68 38.255 | 11.827 30.918 35.011 3.387 9.674 96.688 | 15.045 | 15.561
Stickiness (N) -1.549 | 0.553 | -35.705 | -1.078 0.324 -30.053 -5.88 1.586 -26.967
Adhesiveness (Ns) -2.517 1.04 | -41.311 -0.045 0.043 -95.527 -12.472 1.824 -14.622 -2.878 0.664 | -23.075
Frsedad 13
7% Ottawa cell 7% KMITL 7% BE 7% TPA
ﬁlﬂymméﬂﬁl WA | Average | S.D. C.V. Average S.D. C.V. Average S.D. C.V. Average S.D. C.V.
Hardness (N) 20.526 | 8.998 | 43.835 41.881 | 10.754 25.678 30.8 3.392 11.013 122.057 | 19.736 | 16.169
Stickiness (N) -1.25 0.405 | -32.432 | -1.133 0.272 -23.975 -4.55 1.345 -29.554
Adhesiveness (Ns) -1.846 | 0.684 | -37.023 | -0.054 0.021 -38.905 -10.189 | -29.554 | -13.937 -2.205 0.755 -34.26
Fsaeded 14
7% Ottawa cell 75 KMITL 7% BE 7% TPA
ﬁ'ﬂymztéaﬁuﬁﬁ Average | S.D. C.V. Average S.D. C.V. Average S.D. C.V. Average S.D. C.V.
Hardness (N) 19.138 | 6.256 | 32.689 | 44.607 | 10.562 23.679 35.466 4.598 12.964 158.843 | 28.913 | 18.202
Stickiness (N) -0.909 | 0.273 | -30.026 | -0.759 0.169 -22.323 -4.357 1.509 -34.619
Adhesiveness (Ns) -1.235 | 0.439 | -35.555 | -0.027 0.009 -32.296 -10.864 1.545 -14.22 -1.058 0.475 | -44.919
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9 (J 1 A
Y1IAIBYNN 15

7% Ottawa cell 75 KMITL 7% BE 75 TPA
ﬁﬂymmﬁaﬁuﬁa Average | S.D. C.V. Average S.D. C.V. Average | S.D. C.V. Average S.D. C.V.
Hardness (N) 14.709 | 8.194 | 55.707 28.368 11.222 39.56 24.045 | 5.505 22.893 86.95 15.841 | 18.218
Stickiness (N) -1.283 0.591 | -46.109 -1.19 0.406 | -34.152 -6.126 1.67 -27.264
Adhesiveness (Ns) -2.393 1.363 | -56.95 -0.05 0.023 | -47.139 | -10.212 | 1.179 | -11.542 -3.943 1.4 -35.507

nngne : KMITL Ao King Mongkut's Institute of Technology Ladkrabang method BE A9 Back extrusion TPA f® Texture Profile Analysis

' Pl '
S.D. fim AIWLBUDUNIATIIU (Standard deviation) C.V. D dWlsz@NTAMUTUTIU (coefficient of variation) #28nHIHUT Aie ARTANNLITUsIUPE

nga
A3 3.13 SunufeddnRinageuileduiadiTimeudall C.v. diga
Ottawa cell KMITL BE TPA
Hardness (N) 0 0 11 4
Stickiness (N) 4 2 9 0
Adhesiveness (Ns) 0 0 15 0

HnNEta : KMITL fio King Mongkut's Institute of Technology Ladkrabang method BE f® Back extrusion TPA fi® Texture Profile Analysis
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