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Abstract

The processing properties for rice bread were examined using eight kinds of endosperm mutant rice. The
varietal differences among eight kinds of endosperm mutant rice having the respective sugar contents and
amylose contents were studied. The water absorptions of these eight cultivars were observed to have
significant differences among the cultivars, revealing the water absorption ability of Shrunken(shr) was
61.5%, and that of Punchilmi(fl) was 48.4%. In addition, the experiments using Whachungbyeo,
Nampungbyeo and their mutant cultivars showed that the maximum water absorption was tend to be
negatively correlated with the amylose content of each rice cultivars. This study also showed that the rice
breads made by dry-milling was better in shape, mechanical properties(hardness, springiness, adhesiveness,
chewiness) and texture tested using sensory evaluation than that made by wet-milling.
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Fig. 1. Water absorption curves of eight difference rice
varieties. Refer to the variety number in Table 1.
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Table 1. Varietal differences in content of maximum water absorption during sedimentation and blue value among eight

rice varieties

No. Cultivars Maximum water absorption(%) Blue value
1 Whachungbyeo 22.38+0.44 0.297
2 Whachung du-1 3045235 0.143
3 Whachungchalbyeo 35.65+1.60 0.076
4 Nampungbyeo 19.31 £6.57 0.307
5 Nampung CB243 28.86:0.36 0.203
6 Nampung EM90 29.50+0.71 0.137
7 shr(shrunken) 61.50:+1.67 0.055
8 Punchilmi(fl} 48.39+£0.86 0.252
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Fig. 2. Scanning electron micrographs(x1500) of rice
starch granules. .
(DWhachungbyeo,  (2)Whachung  du-/,  (3)Whachung-
chalbyeo, (4)Nampungbyeo, (5)Narmpung CB243,
(6)Nampung EMO90, (7)shr(shrunken), (8)Punchilmi(fl)
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Fig. 3. Vertical sections of rice bread made from dry(D) and milled(M) rice flour in eight rice varieties.
(1)Whachungbyeo, (2)Whachung du-1, (3)Whachungchalbyeo, (4)Nampungbyeo, (5)Nampung CB243. (6)Nampung EM90,

(7)shr(shrunken), (8)Punchilmi(fl)

Table 2. Loaf formation and specific volume of dry(D)
and wet(W) milled rice bread”

Loaf formation Specific volume
Cultivars (%) (ml/g)
D w D w
Whachungbyeo 163.8°  14445¢ 350"  3.428%¢

Whachung du-1 146.2* 14655 386°  2.70*®
Whachungchalbyeo  159.3*  151.0°  345* 226"
Nampungbyeo 1433* 1321 301* 395
Nampung CB243 155.4°  134.6*F  424° 2.844B

Nampung EM90 157.9%* 126.0* 3.54¢ 2.8448
shr(shrunken) 149.6® - 323 .
Punchilmi(f) 156.2*® 134.0"  3.68% 2.06%

Average t-test” bk %

"Means followed by the same letter in column are not
significantly different(p<0.05)
Pk ek - Significant at p<0.01 and p<0.001, respectively.
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Table 3. Varietal difference in textural properties of dry(D) and wet(W) milled rice bread"
Culti Hardness Springiness Cohesiveness Chewiness
ultivars
D w D w D w D w
Whachungbyeo 313.5® 303.4™ 1.422 1.15™ 0.50™ 0.45" 225.5™ 162.778
Whachung du-17 203.4° 530.9 1.39 117 0.52 0.44" 147.6 250.2
‘Whachungchalbyeo 321.6® 700.0 1.36 0.95 0.51 0.42° 205.7 269.8
Nampungbyeo 321.0" 5454 1.15 1.23 0.50 0.48° 184.5 295.7
Nampung CB243 233.1%® 731.8 1.25 0.91 0.50 0.29% 160.0 1854
Nampung EM90 416.1° 629.3 1.17 I.14 0.49 0428 246.1 282.0
shr(shrunken) 283.0¢ - 1.33 - 0.52 - 190.3 -
Punchilmi(f?) 297.3* 750.1 1.22 0.93 048 0.40° 174.2 266.3
Average t-test” ok o ok *

"Means followed by the same letter in column are not significantly different(p<0.05)

“ns : Not significant,

ek wa% - Significant at p<0.05 and p<0.01, p<0.001, respectively.

Table 4. Varietal difference in hardness and retrogradation of dry(D) and wet(W) milled rice bread”

Culti Hardness(g) Degree of retrogradation

uttivars
24 hr(A) 48hr.(B) B-A (B-AYA

D 313.5° 605.9" 2924 0.93

Whachungbyeo W 303.4% 813.4" 510.0 1.68

D 203.4° 5126 3092 152

Whachung du-1 w 530.9 1078.9 548.0 1.03

D 016° 519.8 1982 062

Whachungchalbyeo W 700.0 1271.9 5722 0.82

N . D 2107 3693 483 0.15

ampungoyco w 5454 690.2 144.8 0.27

D 233.1® 3838 150.7 0.65

Nampung CB243 W 7318 1136.5 4047 0.55

D 416.1° 620.8 2047 049

Nampung EM90 W 6293 1294.6 665.3 1.06

o° 313 . .

hrtshranken) \3 0 X 0] 011

. D 2973 3970 99.7 0.34

Punchilmi() W 750.1 1401.9 651.8 0.87

"Means followed by the same letter in column are not significantly different(p<0.05)
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Table 5. Sensory evaluation of dry(D) and wet{W) milled rice bread"

Cultivars Volume Color of crust  Size of pore Chewiness Texture Overall quality
D 7.60" 6.80° 440" 5.60m2 4.00° 5.80°
Whachungbyeo W 5908 771? 5.43% 7.00%® 5.71* 7.000
D 6.60 7.20° 6.40™ 7.00 5.40° 7.80°
Whachung du-/ W 3574 7 1478 6.43°8 8.298¢ 4.43* 4.574B
D 6.00 7.40° 6.20" 7.00 540" 5.80°
Whachungchalbyeo W 3433 6.204 6.57°B 9.29¢ 4,294 3.43%
D 3.80° 6.60" 4.20° 6.00 3200 3.40°
Nampungbyeo W 7570 7.1478 5.14° 6.29% 7.718 8.71F
D 7.20¢ 5.60¢ 7.00° 6.60 4.80% 6.60°
Nampung CB243 6.86 7430 620 6.00" 6.29% 7.71%
D 4.00° 8.6(¢ 4.40® 6.6 2.80° 3.20°
Nampung EMS0 5.57%¢ 8.29" 5.14° 7.20% 5.14% 5,64
abe h N b b
shr(shrunken) \]i/ S.fl() 7‘—2() 6.?() 7{30 54?() 6.‘20
Punchiimi D 5.40M 6.60" 6.60™ 6.00 5.60° 5.80°
unchilmi(l) W 386" 743" 7297 6.57" 5710 6.00°
Average t-test NS NS NS * * NS

"Means followed by the same letter in column are not significantly different(p<0.05)

“ns : Not significant
*Significant at p<().05
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