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ABSTRACT

Rice quality is considered to the five catagories ; the nutritional value : the characteristics of cooking,
eating and processing ; grain size, shape and appearance ; milling yields ; and storage characteristics,
Because most rice is processed and consumed in whole-kernel form, the cooking and eating quality is of
important and the physical properties of the intact kernel such as size, shape and general appearance are
of particular significance in determining marketing quality. Eating quality which can be directly evaluated
by consumer’s panel test is so complicate and variable, and thus the objective and simplified method of
evaluation is required of using appropriate instruments. Even though many researches have been done to
evaluate the eating quality in various aspects such as the texture of cooked rice kernels, amylogram
analysis of rice powder, amylose content, gelatinization temperature, moisture absorption of rice kernel,
and cooking characteristics, none of them is satisfied for the evaluation of eating quality. The improving
eating quality should be also considered to many cultural factors, such as varieties, climatic and soil
conditions, cultural method, handling after harvest, milling and storage conditions.

In Korea, many researches in grain size, shape and appearance, and eating quality have been done
with the varietal improvement mainly by rice breeders, but no effective method of evaluation was
established, A few research have been done in the relationship between rice quality and cultural factors.
In the future, research in rice quality should emphasize to establish the standard evaluation method in the
physicochemical properties of rice kernels for application of varietal selection, and to develop cultural
practices for the preserving quality characteristics of the varieties,
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Table 1. Rice grain quality categories devided
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Korea & Japan IRRIY USA¥ Basic
property
Nutritive quality Nutritive quality Nutritive quality Chemical

Cooking and eating
quality

Cooking and
eating quality

Cooking, eating and Physicochemical

processing quality

Grain appearance Marketing quality Grain appearance Physical
Milling recovery Milling quality Physical
Storage changes Aging and storage Cleanliness, Chemical or
changes Soundness, Purity Physical
1) B.O. Juliano (1985). 2) B.D. Webb (1985)
Table 2. Comparative chemical composition of four whole cereal grains
Brown
t B ;
Property rice Whea Corn arley
Protein (N x6.25). % 7.3 10.6 9.8 11.0
Crude fat, % 2.2 1.9 4.9 3.4
Available carbohydrates, % 64.3 69.7 63.6 35.8
Crude fiber, % 0.8 1.0 2.0 3.7
Crude ash, % 1.4 1.4 1.4 1.9
Thiamine, mg/100g 0.29 0.45 0.32 0.10
Riboflavin, mg/100g 0.04 0.10 0.10 0.04
Niacin, mg/100g 4.0 3.7 1.9 2.7
Iron, mg/100g 3 4 3 6
Zinc, mg/100a - 2 3 3 3
Energy, kJ/100g 1,610 1,570 1, 660 1,630

* At 149% moisture
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Table 3. Effect of protein content on lysine content of protein and nitrogen balance of raw milled rice in
growing rats®

Amino Net

Crude Acid True Biological Protein Utilizable

Milled Rice Protein Lysine Score  Digestibility Value Utilization Protein
Sample (% Nx6.25 (g/16g of N) (%) (%) (%) (%) (%)®
Intan 6.0 4.1 74 100 75 75 4.5
Commercial 6.7 3.4 61 56° 3.7
IR8 7.7 3.6 65 96 73 70 5.4
IR8(0 N)© 8.1 3.6 65 99 70 69 5.6
IR8(120 N)© 9.9 3.4 62 98 69 68 6.7
IR480-5-9(0 N)¢ 9.9 3.5 64 100 71 71 7.0
1R22 10.0 3.9 70 98 70 69 6.9
IR8 10.2 3.5 64 95 68 65 6.6

1R480-5-9 11.0 3.2 58 - 63(56)°¢ 6.9(6.2)°
IR480-5-9(60 N)* 11.4 3.4 62 101 68 69 7.9
IR1103-15-8 11.6 3.6 66 96 74 71 8.2
IR480-5-9 11.8 3.3 58 94 68 64 7.6
IR480-5-9(90 N)¢ 13.0 3.3 60 100 68 68 8.8
BPI-76-1 15.2 3.2 58 94 70 66 10.0

® Data from Eggum and Juliano (1973, 1975) and Murata et al(1978) .
® Net protein utilization X protein content/100.

¢ Fertilizer N level(Kg/ha) in parentheses,

¢ Based on carcass nitrogen analysis (Murata et al., 1978).
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Fig. 1. A typical time-force curve of texturogram
and the mechanical parameters obtained
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Fig. 2. Texturogram for cooked rice showing

zones of acceptability as a function of

hardness and stickiness
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Table 4. Varietal differences in the texture value.

. Grain Hard- Cohesive- Springi- Chewi~ Adhesive- Viscous~  Sticki
Variety TPI
type ness ness ness ness ness ness —ness

Sasanishiki IS 2.1 0.67 0.79 1.12 0.31 0.86 0.27 0.30
Sasanishiki(Akita) JS 2,05 0.63 0.79 1.02 0.40 0.92 0.37 0.38
Koshihikari iR) 2.15 0.63 0.76 1.03 0.30 0.79 0.24 0.24
Koshihikari(Chiba)  JS 1.96 0.63 0.77 0.95 0.30 0.76 0.23 0.22
Norin No.18 IS 2.33 0.68 0.75 1.19 0.29 0.83 0.24 0.29
Reiho I8 1.97 0.66 0.74 0.96 0.28 0.86 0.24 0.23
Fujisaka No.5 IS  2.37 0.63 0.76 1.13 0.24 0.82 0.20 0.22
Nihonbare EN) 2.54 0.71 0.80 1.4 0.22 0.60 0.13 0.19
Harebare IS 2.10 0.66 0.77 1.07 0.26 0.67 0.17 0.18
Honenwase JS  2.20 0.65 0.75 1.07 0.21 0.78 0.16 0.18
Toyonishiki JjS  2.38 0.68 0.77 1.25 0.18 0.67 0.12 0.15
Fujiminori J5  2.31 0.66 0.75 1.14 0.17 0.65 0.11 0.13
Mean 2.21 0.66 0.77 1.11 0.26 0.77 0.21 0.23
Coeticient of 7.8 3.6 2.3 1.7 3.1 123 338 291
variation (%)
Magnolia IM 2.47 0.67 0.76 1.26 0.25 0.68 0.17 0.21
Zenith 1M 2.31 0.73 0.77 1.30 0.15 0.43 0.06 0.08
Century Patna IL 2.32 0.70 0.82 1.33 0.06 0.28 0.02 0.02
Bluebonnet IL 2.67 0.76 0.86 1.75 0.06 0.20 0.01 0.02
Mean 2.44 0.72 0.80 1.41 0.13 0.40 0.07 0.08
Coefficient of 6.0 .7 5.0 14.0 60.0 45.8 9.9 94.0

variation (%)

JS : Japonica short grain, IM . Indica medium grain, IL : Indica long grain.
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Table 5. Correlation coefficients between amylographic characteristics and other properties of milled rice

Eating quality (n=16)

Gross Amylose
Amylograph palatability Stickiness content
index {n=12)
Peak viscosity 0.50* 0.61* -0.59*
T t
emperature at -0.47* -0.54* 0.62°
maximum viscosity
Breakdown 0.55* 0.62* -0.58*
Setback -0.49* -0.62* 0.65"
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Table 6. Number of reports related to rice grain quality published during 1945-1987.

Ph y;ico—chemical

Grain shape Milling

{tem Nutrition Storage
property & appearance recovery

Genetics & Breeding 11 7

Environment 5 1 5 4

Basic 20 1 3 13

Total 36 9 8 17
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Table 7. Environmental effect on protein content, amylose content and alkali digestibility of milled rice

grain in Korea.

Factor Dire.ect'ion of Protein Amylose ADV
variation content content

Day length short—long decrease increase increase
Temperature low—high no change decrease decrease
N-level low—high increase no change no change
P,Os-level low—high no change no change no change
K,O-level low—high no change no change no change
Planting density low—high increase no change no change
Heading date early—late no change increase increase
Growth duration short—long decrease no change no change
Year variation small large large
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