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Table 1. Analysis of variance in glutelin and prolamine contents of milled rice and texture of cooked rice

Source df Glutelin Prolamine Hardness Viscousness
Variety 29 145** 36521** 2.927** 0.838**
Block 1 0.3 62 0.001 0.005
Source df Balance Cohesiveness Adhesiveness Springiness
Variety 29 0.089** 0.022** 0.403** 1.249**
Block 1 0.001 0.001 0.002 0.001

**: Significant at 1% probability level.
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Table 2. Comparisons of texture of cooked rice and gluteline and prolamine contents among different
groups of rice varieties

Japan Taiwan Taiwan indica Taiwan indica IRRI
japonica  japonica rice with low rice with high indica
rice rice amylose content  amylose content rice
Hardness 3.459" 3.311ab 3.049c 3.391ab 3.173hc
Viscousness 0.435ab 0.404b 0.471a 0.107c 0.427ab
Balance 0.129b 0.122b 0.154a 0.032c 0.135ab
Cohesiveness 0.695bc 0.705ab 0.681c 0.712ab 0.685¢c
Adhesiveness 0.186a 0.192a 0.236a 0.035b 0.212a
Springiness 0.833a 0.843a 0.829 0.842a 0.832a
Gluteline (ug/mg) 21.88a 22.08a 22.36a 25.02a 23.85a
Prolamine (1ug/mg) 1.18c 1.18c 1.53b 1.30bc 2.18a

1 Means with the same letter of arow are not significant at 5% probability level.
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Table 3. Correlation coefficients between glutelin content of milled rice and texture of cooked rice

Glutelin of 30 Glutelinof 20  Glutelin of 10 indica Glutelin of 27 low
varieties japonica varieties varieties amylose varieties
Hardness 0.273 0.422 0.200 0.226
Viscousness -0.238 -0.033 -0.374 -0.097
Balance -0.276 -0.180 -0.363 -0.167
Cohesiveness 0.104 -0.015 0.405 0.108
Adhesiveness -0.241 -0.007 -0.488 -0.113
Springiness 0.504** 0.390 0.854** 0.443*

** % Significant at 1% and 5% probability levels respectively.
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Table 4. Correlation coefficients between proamine content of milled rice and texture of cooked rice

Prolamine of 30 Prolamine of 20 Prolamineof 10  Prolamine of 27 low
varieties japonica varieties indica varieties amylose varieties
Hardness -0.229 0.334 -0.515 -0.211
Viscousness -0.054 -0.383 0.258 -0.159
Balance -0.008 -0.444* 0.272 -0.072
Cohesiveness -0.288 -0.140 -0.199 -0.279
Adhesiveness -0.068 -0.430 0.218 -0.127
Springiness -0.100 0.043 -0.020 -0.049

*: Significant at 5% probability level.
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The Relation between Texture Char acteristics of
Cooked Rice and Contents of Glutein and
Prolamin of Milled Rice

Mei-Chu Hong? , Huu-Shen Lur® and Pei-Ju Chien?

ABSTRACT

Thirty indica and japonica rice varieties were used to investigate the variation of texture
characteristics among varieties, and then to explore its relationship with glutein and prolamin
contents of rice grains. The information may provide useful criteria for breeders for selecting the
lines with better palatability. The results showed that there were significant differences among
varieties in hardness, viscousness, balance, cohesiveness, adhesiveness and springiness of cooked
rice. Among five different groups of varieties (Taiwan japonica rice, Japan japonica rice, Taiwan
indicarice with low amylose content, Taiwan indica rice with high amylose content and IRRI rice),
IRRI rice and Taiwan indica rice with low amylose content had lower hardness and cohesiveness,
and had higher viscousness, balance, and adhesiveness than other types. Taiwan indica rice with
high amylose content was opposite.

IRRI rice had the highest prolamine content, but Taiwan japonica rice and Japan japonica
rice had the lowest prolamine content. The glutelin content was positively correlated with
springiness of cooked rice in 30 tested varieties, 10 indica varieties or 27 varieties with low
amylose content. On the other hand, the glutelin content was not correlated with any texture
characteristics of cooked rice in 20 japonica rice. For 30 tested varieties, 10 indica varieties and
27 varieties with low amylose content, prolamine content was not correlated with any texture
characteristics of cooked rice. But for 20 japonica rice, prolamine content was negatively
correlated with balance of cooked rice. Therefore, the present results suggest that prolamine and
glutelin contents may be utilized in the breeding program for improving the texture or nutrition
quality of japonicarice.

Key words: rice, glutelin, prolamine, texture.
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