Korean J. Food SCI. Technol. Vol. 33, No. 1, pp. 50~54 (2001)

HO|H|t] b7 HMEEXL
| MjiE 7

=20

T2 42tel

KOREAN JOURNAL OF

AU

FOOD SCIENCE AND TECHNOLOGY

©The Korean Society of Food Science and Technology

| ZEE ASZO| HEef
ATA

Ay - #Aa
Agojeta Agseeet AEedore

Glucose Chain Length Distribution of Starches from
Endosperm Mutant Rices and Its Relationship with
Adaptability in Rice Bread Processing

Mi-Young Kang and Ji-Yeun Han
Department of Food Science and Nutrition, College of Human Ecology, Kyungpook National University

The amylose content, based on iodine blue value, of eight rice cultivars decreased in order of Nampungbyeo>
Whachungbyeo>Punchilmi>Nampung CB243>Whachung du-I>Nampung EM90>Whachungchalbyeo>shr. The
amylopectin chain length distribution was obtained by enzyme treatments followed by high-performance size-
exclusion chromatographic separation. Chain length distribution profiles of the isoamylase-debranched starches
showed distinct patterns according to cultivars. Based on the sensory evaluation result of the bread prepared
from gluten and rice flours of eight rice cultivars, chewiness of the product was related with the presence of
amylose while the short-chain amylopectin fraction was contributed to the texture and overall quality.
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Table 1. Amylose contents and wavelength in A of iodine absorption of starches in endosperm mutants of rice

Cultivars Blue value (Ag, nm) Amylose content (%) Ay (NM) Absorbance at A,
‘Whachungbyeo 0.297 22.0 576.0 0.404
Whachung du-1 0.143 6.29 539.5 0.286
Whachungchalbyeo 0.076 3.30 525.5 0.244
Nampungbyeo 0.307 235 576.0 0414
Nampung CB243 0.203 10.2 555.5 0.341
Nampung EM90 0.137 6.02 540.0 0.288
shr. 0.055 242 518.5 0.215
Punchilmi(f7) 0252 12.7 560.0 0.401
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Fig. 1. Gel-permeation high-performance liquid chromatograms
of Nampungbyeo after isoamylase-hydrolysis on Tosoh TSK-gel
G2000PW and G3000PW in series, showing differential
refractometry(RI) and DPw of RI peaks are indicated
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Table 2. Varietal differences in chain length distribution of rice starches debranched by isoamylase

Chain length distribution ratio (%)

Cultivars
Frl Frll Fr Frlv Vv
Whachungbyeo 11.5£0.19°0 1.16 £0.06* 7.51+0.21° 39.6+0.15* 40.2+0.53¢
Whachung du-1 353+0.20° 0.99+0.21° 7.5210.36° 445+1.07° 43.5+1.26°
‘Whachungchalbyeo 5.10+0.21° 1.20+0.25* 6.651+0.56* 42.61£0.58" 444+1.18¢
Nampungbyeo 2.3210.12* 7.13+0.21¢ 20.5+0.83° 49.0+0.79° 21.0£0.51*
Nampung CB243 2.63+0.12* 6.4410.20° 19.410.04° 46.1 £046° 25.5+046°
Nampung EM90 2.34+0.16 7.68 £0.49° 21.8+0.79f 4724+175¢ 21.04+0.78
shr. 3.20+0.20° 2.11+0.21° 9.80+0.13° 46010414 38.91+0.67°
Punchilmi(f) 7.98 £0.55° 2.05+0.03° 6.41£0.06" 40.6+057° 43.0+0.73¢

YMean=S.D. based on 3 samples

Means with different superscript within the same column are significantly different(p<0.05)
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Table 3. Textual properties of rice bread prepared from different rice cultivars
Cultivars Hardness (g) Degree of retrogradation
24h (A) 48h (B) B-A B-A/A

Whachungbyeo 3135 605.9"% 2924 0.93

Whachung du-1 303.4% 485.4 182.0 0.60

Whachungchalbyeo 321.6® 450.2 128.6 0.40

Nampungbyeo 321.0" 569.3 248.3 0.77

Nampung CB243 333.1% 483.8 150.7 0.45

Nampung EM90 416.1° 620.8 204.7 0.49

shr. 283.0° 313.1 30.1 0.11

Punchilmi(f7) 297.3* 505.4 208.1 0.70
UMeans with different superscript within the same column are significantly different(p<0.05).
Pns: not significant
Table 4. Sensory evaluation result of rice bread prepared from different rice cultivars

Cultivars Volume Color of crust Unifomsl;tz}; of pore Chewiness Texture Overall quality
‘Whachungbyeo 7.60° 6.80° 4.40° 5.60°2 400 5.80
Whachung du-1 6.60% 7.20° 6.40% 7.00 5.40° 7.80
Whachungchalbyeo .00 7.40° 6.20%¢ 7.00 5.40® 5.80"
Nampungbyeo 3.80" 6.60% 4.20° 6.00 3.20% 3.40°
Nampung CB243 7.20% 5.60° 7.00° 6.60 4.80% 6.60"
Nampung EM90 4.00" 8.60° 4.40% 6.6 2.80° 3.20°
shr. 5.40° 7.20° 6.60™ 7.40 5.60° 6.20°
Punchilmi(/7) 5.40% 6.60" 6.60™ 6.00 5.60° 5.80

YMeans with different superscript within the same column are significantly different(p<0.05).

Jns: not significant
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Table 5. Correlation coefficients among various characteristics relevant

Relevant characters Correlation coefficients
Amylose contents -Wavelength of maximum absorbance 0.961**
-Optical density of maximum absorbance 0.920%*
-Degree of retrogradation 0.855%*
-Chewiness(sensory evaluation) -0.903**
Wavelength of maximum absorbance -Degree of retrogradation 0.894%*
-Chewiness(sensory evaluation) -0.942%*
Optical density of maximum absorbance -Degree of retrogradation 0.880%*
-Chewiness(sensory evaluation) -0.948**
HPLC Fr. III -Texture(sensory evaluation) -0.708%*
HPLCFr. V -Texture(sensory evaluation) 0.808*
-Overall quality(sensory evaluation) 0.713*

*, ** Significant at 5% and 1% level, respectively.
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