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Fig. 1. The grading of cracked kernels of rice.
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Table 1. Taste panel test scale for rice grading.

Date: Male/female: Age: Occupation:
Scale
Item
+3 +2 +1 0 -1 -2 -3

Appearance excellent better good as check poor poorer  very poor
Aroma excellent better good as check poor poorer  very poor
Flavor excellent better good as check poor poorer  very poor
Cohesiveness excellent better good as check poor poorer  very poor
Hardness excellent better good as check poor poorer  very poor
Overall evaluation  excellent better good as check poor poorer  very poor
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Table 2. Analysis of variance for physical and chemical properties of milled rice for drying method and
rice moisture content (2nd crop, 1986)

Alkali Crud
Source of Slightly ~ Seriously Completely Milling  Head a'1 Amylose u .e
. df } } spreading protein
variation cracked  cracked cracked yield yield content
value content
Block 2 1.007 0.150 0.385 0.081 0.087 0.009 0.010 0.046
T 3 0.069%*  277.179** 318.994** 0.374*  0.537*  1.381*¥* 3.612** 0.667*
El 6 0.324 0.513 0.321 0.058 0.054 0.019 0.022 0.012
M 3 0.651* 23.169**  23.345%* 2.364** 3.804** 0.028 0.048 0.082*
™M 9 0.093** 5.120 6.071** 0.180*  0.216 0.016 0.154*  0.010
E2 24 0.267 0.617 0.490 0.056 0.108 0.026 0.048 0.018

*, **: Significant at 5% and 1% levels, respectively.
T: Drying method. M: Rice moisture content.
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Table 3. Analysis of variance for physical and chemical properties of milled rice for drying method and
rice moisture content (Ist crop, 1987)

) ) . Alkali Crude

Source of Slightly ~ Seriously Completely Miling Head . Amylose . Gel
o df . . Spreading protein .
variation cracked cracked cracked yield yield content consistency
value content

Block 2 2.007 2.071 4584  0.154 0.842 0.007 0.048  0.006 15.042
T 3 15.996 94.630%*  73.052** 0.590  47.159**  0.001 0.051  0.023* 62.315%
E1l 6 5.460 7.859 4.616  0.194 1.294 0.008 0.014  0.003 90.079
M 4 52366** 2031.712%* 1682.171** 8.532** 296.093**  0.004 1.106** 0.166*%* 121.233*

T*M 12 6.604**  157.442** 113.895*%* 0.717** 40.607**  0.004 0.216** 0.007 41.226%*
E2 32 2.462 8.156 2906  0.188 1.219 0.005 0.035  0.004 6.986

T: Drying method.
M: Rice moisture content.
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Table 4. Physical and chemical properties of milled rice as affected by different drying methods and
moisture.

Milling Head yield  Alkali spreading Amylose  Crude protein Gel consistency

yield (%) (%) value content (%)  content (%) (m/m)

A 70.77° 51.99 5.84° 15.48" 5.85¢ 96.8"
B 70.14° 57.83° 5.88° 14.59¢ 6.02° 93.9
C 72.11° 64.94° 5.87° 15.21° 6.14° 91.5°
C 70.59" 59.10° 5.86° 15.14° 6.12° 97.0°
CK 69.60° 52.93¢ 5.88° 14.86° 5.93° 89.3¢
12%' 70.76" 54.69° 5.87° 15.07° 6.07° 91.0°
13% 70.57 56.02° 5.87° 15.07 6.05 92.5
14% 70.74° 58.02° 5.85° 14.98" 6.01™ 95.1°
15% 70.37° 57.76" 5.86° 15.10 5.99° 94,4
'12%, 13%, 14%, 15% represent rice moisture content.

A: 65C. C:55C,50°C,47°C three steps treatment.

B:45C. D: 50°C, 45°C two steps treatment.

CK : Sun-drying.
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Table 5. Effects of different drying methods and moisture contents of grains on the eating quality of rice.

Moistuve content (%) 12 13 14 15 Mean
2nd crop 1986 A -0.792 -0.167 -0.583 -0.583 -0.531
B -0.208 -0.167 -0.625 -0.208 -0.302
C -0.250 -0.750 -0.208 -0.500 -0.427
CK -0.417 -0.208 -0.458 -0.667 -0.438
Mean -0.417 -0.323 -0.469 -0.490 -0.425
Ist crop 1987 A -0.063 -0.063 0.000 -0.063 -0.047
B -0.048 -0.155 -0.310 0.012 -0.134
C -0.215 -0.072 -0.215 0.000 -0.125
D -0.358 -0.358 -0.358 -0.143 -0.304
CK -0.131 -0.155 0.000 -0.084 -0.093
Mean -0.170 -0.160 -0.199 -0.086 -0.154
! 12, 13, 14, 15 : Rice moisture content at 12%, 13% 14% and 15%, respectively.
2nd crop 1986 A: 50°C. B: 45°C, 40°C two steps treatment.
C:40C. CK: Sun drying.
Ist crop 1987 A: 65C. C:55C, 50°C, 47°C, three steps treatment.

B :45TC. D: 50°C, 45°C two steps treatment.

At~ Fifl 189 8 [T T [T S R Eet
Table 6. The crack ratio of Taichung 189 as affected by different harvesting periods and methods.

2nd Crop Ist Crop
manual combine manual combine
Yellow ripe 8.16¢ 9.59¢ 10.57c 13.42¢
Full ripe 10.70b 11.90b 13.92b 17.20b
Dead ripe 18.10a 19.00a 21.45a 24.11a

Mean 12.32 13.50 15.31 18.24
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Table 7. The crack ratio on dlfferent harvesting periods and drying conditions.

2nd crop crack ratio (%)

Ist crop crack ratio (%)

Yellow ripe Full ripe Deadripe  Mean  Yellow ripe Full ripe Dead ripe  Mean

12% 18.33 21.33*  34.42°  24.69 23.32° 26.50° 40.20°  30.01

A 13% 13.14>*  17.00° 27.71°  19.28 18.21° 23.30° 30.10°  23.87
14% 11.92 15.52°  2437° 17.27 16.14¢ 20.20° 27.00° 21.11

15% 10.61¢ 1433 22.18° 1571 15.32¢ 18.00¢ 25.40° 15.71

Mean 13.50 17.05  27.17 19.24 18.25 22.00 30.68  23.64
12% 19.06* 22.30°  35.69°  25.68 23.00% 25.60° 40.90°  29.83

B 13% 14.33° 17.70°  28.12°  20.05 18.50° 22.91° 30.81°  24.07
14% 12.53¢ 16.01*  24.50°  17.68 15.90° 20.42° 27.23°  21.18

15% 11.08¢ 15.00° 22.01 16.03 15.40° 18.17¢ 25.18%  19.58

Mean 14.25 17.75  27.58 19.86 18.20 21.78 31.03  23.67

A :45-40°C 2 steps treatment. B :50-45-42°C 3 steps treatment
12%, 13%, 14%, 15% : Rice moisture content.

AT R e AR AR A A R )

Table 8. Analysis of variance for maturity degree, drylng conditions and rice moisture content on the

eating quality of rice

Source of variation df Fvalue
2nd Crop Ist Crop

Block 2 0.81 0.36
A 2 10.00* 2.60
B 1 5.83 0.34
AxB 2 5.01 1.76
C 3 0.38 0.31
AxC 6 0.82 0.51
BxC 3 1.50 2.59
AxBxC 6 0.67 0.97

A: Maturity degree, B: Drying conditions, C: Rice moisture content.

Ao PIRES BEE DK AP

Table 9. The effects of maturity conditions on the eating quality of rice.

Yellow ripe Full ripe Dead ripe
2nd Crop -0.06" 0.02° 0.02°
Ist Crop 0.01° -0.04" -0.02°
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Effects of Drying and Maturity Conditions and
Moisture Content on Grain Cracking Ratio and
Eating Quality of Rice'

H. S. Ho, H. Song. A. N. Hsu and K. C. Lin®

ABSTRACT

This experiment is to study the effects of maturity, drying conditions and moisture
contents on the ratio of grain cracking and eating quality of rice. There were significant
differences of both drying conditions and the rice moisture content on the effects of
cracking ratio of rice grain. The drying conditions is more important than the rice
moisture content on crack ratio. The cracking ratio increase with the increase of drying
temperature. The best procedure is using high temperature to reduce the moisture content
of rice to 20%, then decrease the drying temperature. This method will reduce the
cracking ratio and increase dryer operation efficiency. Drying conditions and moisture
content had little effects on the eating quality of cooked rice. Brown rice cracking ratio
will increase with maturity stages in the field. There were no significant difference on
cracking ratio and eating quality between 2 steps (45-40°C) and 3 steps (50-45-427C)
drying process under the same maturity conditions. Moisture absorption resulted to
fissuring of the grain, and increasing the crack ratio. The over-dried grain (12% w. b.) are
more seriously than suitable dried grain (14, 15% w. b.) on crack ratio when storaged

under the same circumstance due to moisture absorption.

Key words: rice, rice quality, maturity condition, drying, cracking.
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