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Abstract

Relationship among the properties of rice, such as amylose contents of endosperm starch, sugar content and
amylogram characteristics, and processing properties for rice bread was studied. The amylose content of the
rice cultivars decreased in order of Nampungbyeo, Whachungbyeo>Punchilmi(fl)>Nampung CB243>
Whachung du-1, Nampung EM90>Whachung-chalbyeo>shr. Protein contents of rice tested in this study were
almost same level, however, shr, the high sugar rice, showed the highest protein content scored as 8.2%. The
study showed that the amylose contents of rice cultivars were negatively correlated with their protein
contents. The starting temperatures for gelatinization of the flour of Punchilmi(fl) and Shurunken(shr) were
low, however, in case of Whachungbyeo and Nampungbyeo plus their mutants derived fromi the both, the
stickiness and the hardness of the flours were shown to be positively correlated with the amylose contents.
In addition, loaf volume tested using sensory evaluation and overall quality showed the same tendency.
Among the rice cultivars tested in this study, breads made from white rice had good qualities in bread
making process than those made from brown rice. The bread made from Nampungbyeo was demonstrated to
have highest score e in overall quality, as well as the lowest retrogradation index during storage at 4°C
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Table 1. Varietal difference in wave length of maximum
absorbance and blue value by colorimetric measurement
for starch-I, complex blue color

Wave length of maximum

. Blue value absorbance(Amax)
Cultivars
(680nm) Wave length Absorbance

ave leng (OD)

Whachungbyeo 0.297 576.0 0.404
Whachung du-/ 0.143 539.5 0.286
Whachungchalbyeo 0.076 5255 0.244
Nampungbyeo 0.307 576.0 0414
Nampung CB243 0.203 555.5 0.341
Nampung EM90 0.137 540.0 0.288
shr(shrunken) 0.055 5185 0215
Punchilmi(f) 0.252 560.0 0.401
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Table 2. Protein content and amylogram characteristics of various rice flours

Cultivars E(r)ﬁz:?t Imui I‘:} a;tmg visg:;(i ty Min viscosity vifég:ilty Breakdown Consistency Setback
(%) “C) (RVU") (RVU) (RVU) (RVU) (RVD) (RVU)
Whachungbyeo 6.2 70.1 254 117 218 137.0 101.0 -36.0
Whachung du-/ 6.6 69.1 246 69 102 177.0 330 -144.0
Whachungchalbyeo 6.1 68.4 159 36 62 123.0 26.0 -97.0
Nampungbyeo - - - - - - - -
Nampung CB243 77 78.8 279 11 196 168.0 85.0 -83.0
Nampung EM90 6.8 70.8 324 9 152 230.0 58.0 -172.0
shr(shrunken) 8.2 66.0 30 13 21 17.0 8.0 -9.0
Punchilmi(f7) 6.5 644 104 39 69 65.0 300 -35.0

YRVU : Rapid visco unit
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Fig. 1. Vertical sections of rice bread made from milled(M) and brown(B) rice flour in eight rice varieties.
(1)Whachungbyeo, (2)Whachung du-/, (3)Whachungchalbyeo, (4)Nampungbyeo, (5)Nampung CB243, (6)Nampung EM90,

(7)shr(shrunken), (8)Punchilmi(fl)
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Table 3. Loaf formation and specific volume of rice
bread”

Loaf formation Specific volume
Cultivars (%) (mb/g)
B? M? B M
Whachungbyeo 141.4° 14445 2092  3428¢

Whachung du-/ 146.8°  1465% 265" 270
Whachungchalbyeo  131.6®  151.0°  1.93* 226"
Nampungbyeo 136.5% 1321 332 395
Nampung CB243  136.3™ 134.6* 289 2.84*°
Nampung EM90 12722 1260%  2.82™ 2,848
shr(shrunken) 139.5% - 2.13® -
Punchilmi(f7) 129.0 (340 1.98° 2.06*
Average t-test NS* NS

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

B : Brown rice.

M : Milled rice,

NS : Not significant
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Table 4. Varietal difference in textural properties of brown and milled rice bread”

Culi Hardness(g) Springiness Cohesiveness Chewiness
ul S

var B M B M B M B M
Whachungbyeo 376.6™ 303.4M 1.10* 1.15M 0.40™ 0.45° 174.3™ 1627
Whachung du-/ 364.9 530.9 0.99* 1.17 0.41™ 0.448 152.9 250.2
Whachungchalbyeo 404.6 700.0 0.98* 0.95 044 0428 171.5 269.8
Nampungbyeo 4314 545.4 1.13° 1.23 0.43" 0.48" 2129 295.7
Nampung CB243 541.8 731.8 0.87* 091 0.25 0.29* 117.0 1854
Nampung EM90 437.1 629.3 1.13 1.14 0.44° 0.42° 201.6 282.0
shr(shrunken) 340.2 - 0.93* - 047 - 145.6 -
Punchilmi(f7) 340.1 750.1 0.83* 0.93 0.33* 0.40° 994 266.3
Average t-test *ok NS ok

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

YNS : Not significant,
** : Significant at p<0.01.
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Table 5. Varietal difference in hardness and retro-
gradation of rice bread"

) Degree of

Cultivars Hardness(@)  oirogradation
24hr(A)48hr(B) B-A (B-AJA

B 3766 633.1° 2565 068

Whachungbyeo  \p 393 4% g134% 5100 1.68
B 3649 721.9° 3570 098

Whachung du-1 \r 5309 10789 5480  1.03
B 4046 13912 9866 244
Whachungehalbyeo vy 7000 12719 5722 082
N R B 4314 0468 5154  LI9
ampungbyeo M 5454 6902 1448 027
B 5418 9878° 4460 082

Nampung CB243  nr 2318 11365 4047  0.55
B 4371 9905~ 5534 127

Nampung EM90 w6293 12046 6653  1.06
hrtshranken) 11\34 W02 46T 759 0%
.‘ B 3401 7219® 3818 1.2
Punchilmi(fl) M 750 14019 6518 087

PMeans followed by the same letter in column are not
significantly different(p<0.05)
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Table 6. Sensory evaluation of brown and milled rice bread”

A FashalA] A 32 W A 1 E (2000)

Uniformity of

Cultivars Volume Color of crust . Chewiness Texture  Overall quality
pore size
B 543% 7.29° 243 7.00% 5.14° 5.57%
Whachungbyeo M 529° 7718 5.43 7.00** 5.74% 7.00P
B 386" 743 6.00” 6.00" 5.20% 5.29%
Whachung du-1 M 357 71440 643 8.297 443 4.57%
B 443° 5.86" 6.00" 7.86" a7r 418
Whachungchalbyeo M 3434 6.29° 6.57°" 9.29¢ 429 3434
N . B 8.86° 5.57° 7.00° 570 7.20° 857"
ampungbyeo M 7.57° 7.14%8 514 6.29* 771" 8.71"
B 614~ 6.86™ 457" 6.86™ 671" 671"
Nampung CB243 M 686 7,434 6.29"® 6.00* 6.29°8 7.710
B 729 6.43™ 3.57° 5.86" 6.43° 6.86"
Nampung EM30 M 5.57%¢ 8.29° 514 7.29* 5140 5.645¢
- B 371 7,00 2.29° 6.57" 500 5.00°
Punchilmi(fl) M 3.86" 743 7.29® 6.57 5718 6.00°
Average t-test NS~ * ok Ak * NS NS

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

INS : Not significant,
® %% Significant at p<0.05 and p<0.001, respectively

Table 7. Correlation coefficients among various characteristics

relevant

Relevant characters

Correlation coefficients"

Amax(starch-I, complex) - Overall quality(sensory evaluation) 0.876**
- Chewiness(sensory evaluation) -0.786*
- Texture(sensory evaluation) 0.823*
- Final viscosity(amylogram) 0.761*
- Consistency(amylogram) 0.801*
Blue value(starch-1, complex) - Overall quality(sensory evaluation) 0.848*
- Chewiness(sensory evaluation) -0.779*
- Texture(sensory evaluation) 0.814*
Final viscosity(amylogram) - Volume(sensory evaluation) 0.849*
- Specific volume 0.914*
- Chewiness(mechanical) -0.816*
Consistency(amylogram) - Overall quality(sensory evaluation) 0.823*
- Volume(sensory evaluation) 0.821*
- Specific volume 0.876*
Initial pasting temp.(amylogram) - Volume(sensory evaluation) 0.846*
Specific volume - Texture(sensory evaluation) 0.690%**
- Springiness(mechanical) 0.725%*
Chewiness(sensory evaluation) - Texture(sensory evaluation) -0.751%*
Chewiness(mechanical) - Consistency(amylogram) -0.869*

Dx_** Gionificant at 5% and 1% level, respectively.
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