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Cooking and Eating Qualities of Newly Developed Rice Varieties
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Experiments were performed to differentiate the properties of several newly developed rice varieties
aimed to increase the consumption of domestically grown rice in Japan. Basmati long-grain aromatic
rice, low- and high-amylose content rices, high yield, and giant grain rices were examined. The water
absorption rate, cooked properties, taste evaluation by a multiple-regression analysis, and degree of
gelatinization by the ;3 -amylase-pullulanase method were each determined. The physical properties of
the cooked rice were determined by a Tensipresser, and the taste characteristics by a sensory
evaluation.

Measurement of the texture by Tensipresser of a variety of rices produced different compression
ratios, indicating a range of values for the surface and whole grain firmness and for the adhesiveness.
A determination of the work rate by a muitiple-bite test gave a small value for Hoshiyutaka
high-amylose rice and a large value for Dohoku 43 low-amylose rice. It is considered that this data is
relates to the firmness and stickiness in the mouth. The degree of gelatinization of cooked
high-amylose rice measured by the 3-amylase-pullulanase (BAP) method decreased with increasing
cold storage. It was found that increasing the amount of water for cooking high-amylose rice
{Hoshiyutaka) increased the softness and slightly increased the stickiness. Appropriate methods of
preparation thus enable these rice varieties to be used for different kinds of rice dishes due to their
varied characteristic properties to meet the changing consumer preferences in Japan.
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Table 1. Supplier and characteristics of the rice
varieties

Variety Supplier Characteristic

Nipponbare Shiga Prefecture Standard

Sari-queen Aromatic long

National Agriculture

Research Center grain

Dchoku 43 Kamikawa Agricultural  Low amylose
Experiment Station

Habataki Hokuriku Agricultural Very high yield
Experiment Station

Ochikara Hokuriku Agricultural Large grain
Experiment Station

Hoshivutaka Chugoku Agricultural High amylose

Experiment Station
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Fig. 1.

O, Nipponbare; @, Sari-queen; [J, Dohoku 43; W,
Habataki: &, Ochikara; &, Hoshiyutaka.
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Table 2. Shape of rice grains before and after cooking

Length Width Thickness
Variety (mm) (mm) (mm)
Uncooked Cooked Uncooked Cooked Uncooked Cooked
Nipponbare 5.1 7.9 3.0 3.1 2.4 2.4
Sari-queen 56 10.0 2.2 2.2 1.6 1.8
Dohoku 43 4.7 8.3 2.8 2.9 2.1 2.1
Habataki 5.3 7.9 2.7 3.1 1.9 2.0
Ochikara 6.7 11.0 3.3 3.6 2.4 2.4
Hoshiyvutaka 5.9 9.5 2.5 2.8 1.7 1.9
Table 3. Cooking quality of rice varieties
] lodine blue  Water uptake  Expanded volume
Variety .

value ratio (mb)

Nipponbare 0.122 2.85 41.4

Sari-geen 0.184 3.65 55.3

Dohoku 43 0.091 2.80 40.8

Habataki 0.102 2.95 39.7

Ochikara 0.097 2.63 37.7

Hoshiyutaka 0.313 3.19 48.9
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Table 4. Taste evaluation by a multiple regression analysis

‘ Viscography Cooking
Protein ) Overall
Amylose contents Maximum Minimum Break- | quahty sensory
Variety content (%) viscosity viscosity down (mdme blue) evaluation
(%) (B.U.) (B.U.) (B.U.) value
X, X4 X3 Xy Xs Y
Nipponbare 16.9 6.24 445 260 185 0.1221 0.66
Sari-queen 16.2 8.51 370 270 100 0.1838 —1.07
Dohoku 43 12.4 6.16 345 190 155 0.0910 1.01
Habataki 13.5 6.33 480 285 195 0.1022 0.73
Ochikara 14.6 6.39 390 230 160 0.0971 0.84
Hoshiyutaka 23.6 5.39 180 160 20 0.3134 —0.51

Multiple-regression equation for estimating taste: ¥= —0.1272X,— 0.0929X,+0.0902X;+ 0.0946X, — 6 5955X; + 2.6425.
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Iig. 2. Degree of gelatinization of cooked rice with
time

C, Nipponbare; @, Sari-queen; (], Dohoku 43; W, Habataki;
A, Ochikara; &, Hoshiyutaka.
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Fig. 3. Firmness and adhesiveness of cooked rice measured by Tensipresser

O, Nipponbare; B3, Sari-queen; &3, Dohoku 43; E, Habataki; EJ, Ochikara; B,
Hoshiyutaka.

Table 5. Firmness and adhesiveness under various compression
ratios by Tensipresser

Firmness Adhesiveness
(8) (8/8)
Variety
Compression ratio Compression ratio
30% 50% 85% 30% 50% 85%

Nipponbare 314.3 1,028.5 5,428.3 2.9 7.2 313.2

Sari-queen 314.3 942.8 2,371.3 15.7 18.6 101.5

Dohoku 43 342.8 485.7 5,056.9 4.3 17.2 300.3

Habataki 325.7 857.1 4,942.6 10.0 25.7 270.3

Ochikara 542.8 1,228.5 6,114.0 12.9 20.0 350.4

Hoshiyutaka 531.4 1,400.0 7,913.9 4.3 17.2 171.6
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Table 6. Total amount of work (—
by Tensipresser

A,+A and —A/+A) and abhesiveness measured

) ) Adhesiveness
Variety Sh(—A) SH(+A) SH(—A)/5(+A)
(—Ay
Nipponbare 1,594.0 8,131.0 0.1960 310.5
Sari-queen 569.0 3,129.0 0.1818 101.5
Dohoku 43 1,736.0 8,248.0 0.2104 298.8
Habataki 1,737.0 7,570.0 0.2294 267.8
Ochikara 2,164.0 11,4440 0.1890 347.0
Hoshiyutaka 975.0 13,550.0 0.0719 171.3
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Fig. 4. Effect of adding water on the firmness and
adhesiveness of cooked Hoshiyutaka

O, Nipponbare, 1.5 (w/w); @, Hoshiyutaka, 1.5 (w/w); [J
Hoshiyutaka, 1.6 (w/w); &, Hoshiyutaka, 2.0 (w/w).
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Table 7. Quality rating for taste and texture of cooked rice
A Evaluation of relative merits
Lustre Smell Taste Firmness Stickiness
Nipponbare 1.1 0.4 1.1 1.5 0.1
Sari-queen —0.5 2.6 0.7 0.7 —1.3
Dohoku 43 3.5 1.1 1.9 —0.2 2.8
Habataki 2.4 1.2 0.6 0.6 2.1
Ochikara 3.1 0.5 1.4 1.4 2.3
Hoshiyutaka 0.4 0.7 —-0.9 3.1 —2.9
B! Evaluation of palatability
Shape Lustre Sraell Taste Firmness Stickiness Overall evaluation
Nipponbare 1.4 1.1 0.8 1.3 1.4 0.5 1.3
Sari-queen —1.1 —0.8 0.1 —-1.0 0.2 -0.9 —0.9
Dohoku 43 2.7 3.3 1.2 2.4 2.1 3.2 3.0
Habataki —1.8 0.8 0.4 1.3 1.0 1.7 0.5
Ochikara 1.1 2.8 0.8 1.3 1.3 1.8 1.2
Hoshiyutaka 0.8 —0.6 0.1 —0.6 —2.7 —3.0 —3.0
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