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Relationship Among Alkali Digestive Value, Amylopectin Fine Structure and Physical
Properties of Cooked Rice

Jin SongT, Choon-Ki Lee, Jong—Tag Youn, Sun—Lim Kim, Deog—Su Kim, Jae—Hyun Kim, Eung—-Gi Jeong,
and Sae-Jung Suh

National Institute of Crop Science, RDA, Suin-ro 151th, Seodun-dong, Gwonseon-gu, Suwon Gyeonggi-do, Republic of Korea

ABSTRACT This study was performed to effect of chain
length distribution of amylopectin on gelatinization physical
properties of cooked rice grains which were analyzed by
alkali digestive value (ADV) in six rice cultivars. Those
rice cultivars were Hwangumnuribyeo, Ilpumbyeo, Sangju-
byeo, Taebongbyeo, Nampyungbyeo, and Dasanbyeo. The
ADV values were evenly distributed from 7.0 (Hwangum-
nuribyeo) to 5.0 (Dasanbyeo). A similar chain length distri-
bution of amylopectin was found in rice cultivars, indi-
cating that DP12 had the highest distribution. Rice cultivars
with high ADV value showed higher portion of short chain
distribution upto DP15. The surface hardness of cooked
rice increased consecutively to Dasanbyeo, Ilpumbyeo, and
Hwangumnuribyeo. Among japonica type rice cultivars, the
highest overall hardness was observed in Dasanbyeo followed
by Hwangumnuribyeo and Ilpumbyeo. Correlation between
hardness of rice graim and chain length distribution of
amylopectin had the similar inclination to surface hardness
of rice grains and overall hardness.

Keywords : amylopectin, physical properties, alkali digestive
value
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Table 1. Gradient elution program for analysis of chain-length distribution (%)

Time (min) 0 6 17 34 53 113 213 223
150 mM NaOH 70 60 50 40 35 30 10 0
150 mM NaOH-500 mM NaOAc 30 40 50 60 65 70 90 100
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Table 2. Chemical composition and textural properties of the six milled rices.

o Lipid Protein Fiber Ash Amylose i Hardness
Varieties content ADV (0.2 mm, g/

(%) 3.14 mm’)
Hwangumnuribyeo 0.68 6.81° 0.36™ 0.55% 20.5° 7.0° 5766.2
Ilpumbyeo 0.58" 7.02° 0.33¢ 0.41° 17.3° 6.0 5599.8
Sangjubyeo 0.54% 6.67° 0.38" 0.52° 17.5° 5.5% 5440.9
Taebongbyeo 0.51 7.46" 0.33% 0.63" 19.4° 5.5% 6789.6
Nampyungbyeo 0.33° 6.06" 0.41° 0.42° 19.0° 6.3 6008.9
Dasanbyeo 0.61° 6.85™ 0.34"¢ 0.57" 15.3° 5.0° 7068.6

Values with the same letter in a column are not different significantly according to DMR test, p<0.05
'ADV: Score 1~7
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Fig. 1. Chain-length distributions of amylopectins by HPAEC-PAD. Abbreviation: HN, Hwangumnuribyeo; IP, Ilpumbyeo; SJ,
Sangjubyeo; TB, Taebongbyeo; NP, Nampyungbyeo; DS, Dasanbyeo
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Fig. 2. The chain length difference of the highest ADV rice (HN) and the others samples. Abbreviation: HN, Hwangumnuribyeo;
IP, Ilpumbyeo; SJ, Sangjubyeo; TB, Taebongbyeo; NP, Nampyungbyeo; DS, Dasanbyeo

Table 3. The proportions of fractions, fa, fbi, fb, and fbs of the six rice flours

Varieties fa' fb, fb, fbs fbisaes fby/fa (fa+fby) / (fbo:fbs)
Hwangumnuribyeo 29.36" 50.48" 11.74* 8.42° 70.64% 1.72° 3.97"
Ilpumbyeo 30.45° 50.14° 11.41° 8.00° 69.55" 1.65° 4.09*
Sangjubyeo 28.49° 50.49® 12.17° 8.86 71.51% 1.77° 3.76"
Taebongbyeo 28.56% 50.83% 12.01° 8.60° 71.44% 1.78% 3.86"
Nampyungbyeo 28.14° 51.07" 12.03° 8.76" 71.86° 1.81° 3.82°
Dasanbyco 28.40™ 50.40™ 12.36° 8.85° 71.60™ 1.77* 3.73°

Values with the same letter in a column are not different significantly according to DMR test, p<0.05

fa: DP 6~12, fb;: DP 13~24, fb,: DP 25~36, fbs: DP 37>
*Number of chains per cluster
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Table 4. Physical properties of single cooked rice grain

Surface Overall
Varieties Hardness Stickiness Adhered mass Hardness Stickiness Adhered mass

(10° dyn) (10° dyn) (mm) (10° dyn) (10° dyn) (mm)
Hwangumnuribyeo 103.0° 8.2 0.52°¢ 2.07° 0.32° 1.39%
Ilpumbyeo 104.5° 12.9* 0.75" 1.92° 0.36° 1.49°
Sangjubyeo 91.3° 8.7° 0.69" 1.81¢ 0.29° 1.66"
Taebongbyeo 86.7° 6.4 0.46% 1.72° 0.37" 0.22"°
Nampyungbyeo 101.6 5.2° 0.32¢ 1.91° 0.30 1.22°
Dasanbyeo 115.4° 9.2° 0.58"° 237 0.32° 137"

Values with the same letter in a column are not different significantly according to DMR test, p<0.05
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