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Abstract

The structural properties of covered and naked barley starches and those components were
investigated. g-amylosis limit(%) of covered and naked barley starches were 58.6 and 56.3%,
respectively and those of their amyloses and amylopectins were 87.0, 77.7, 57.6 and 52.0%,
respectively. The ratios of outer chain length (OCL) and inner chain length(ICL) for amylo-
pectins of covered and naked barley were about 2.2:1 and 2.0:1, respectively. The elution curves
by Sephadex G-75 after debranching starches with pullulanase were similar patterns for two
starches and yielded two peaks consisting of amylose component{(dp>55) and bimodal
amylopectin components of dp(35-45) and dp(10-20) hydrolysates. Also, hydrolysis products by
sequential hydrolysis with pullulanase and g-amylase contained 0.03-0.5% non-hydrolyzed peak
components of dp 55. The elution profiles of g-amylase hydrolysates yielded two peaks consisting
of the inner components(dp>35) and the outer chain components of amylopectin(dp<10)
regardless of samples. However, the dp distributions of dp>>55 hydrolysates exhibited the
significant differences due to the varieties.
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Table 2. Properties of starches, omyloses and

Table 1. Physico-chemical properties of barley starches

Covered barley Naked barley, %

Moisture 11.20 13.22
Ash 0.05 0.09
Lipid 0.02 0.12
Protein® 0.07 0.16
Amylose contents 28.5 23.0

Gleatinization

temperature (°C) 51 &3

al INX6.25

e gEeEE Y o] F ofl RS9 ojyR
Helof gt 272 428-& F4 3= Table 29
Ao, 2y W 4l AEe S-amylase ¥8 dE=
7+ 58.6% % 56.3%E A< wlxdg o Ayt
A¥el f-amylase F38E= g (62-64%) Lk chd
S0 g8 £ A8 old ¥l 2] g-amylase £
g2 56~58% % the AEAE A vt g
Hylolglohaoin gtd, opd 2 2~ B-amylase F3)
g ghe Raele guale e 27 87.0 %W 77.7%
2 AR o]F G ot 4] F2 ZhH o]0, o
9 &2 S-amylase ol 2%t o}y E 40 E-AAF s}
T SN FATFEE Do otURoAE 2Y
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amylopectins from covered and naked borley

Starch Amylose

Amylopectin

2fource B-amylolysis B-amylolysis  dpp ™  Unitchain B-amylolysis  dpy ¥ Unit chain

starch limit limit length limit ., length Y .
(%) (%) (%) cL OoCL ™~ ICL

Covered

barlay 58.6 87.0 1568 57.6 1584 260 17.0 7.8

Naked

barley 56.3 7.7 - 52.0 - 24.0 15.8 7.8

al Intrinsic viscosity value X7.4=average degree of polymerization(dp7)©®%
b} Intrinsic viscosity value X 12=average degree of polymerization(dpz!©®

) Cl=overage unit chain length.
d) OCl=average outer chain fength
el TCL=average inner chain length.
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Fig. 1. Elution patterns on a column of Sephadex G-75
of covered and naked barley starches.

: Debranched.

: Debronched and hydrolyzed with g-amylase.
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Table 3. Characteristics of pullulanase-debranched
ond -amylase-hydrolyzed barley storches

Percent

Covered Narked
barley barley

Pullulanase-debranached

Degree of polymerization

> 55 17.3 9.8
45-35 21.1 23.2
20-10 61.6 67.0
Debranched and hydrolyzed with B-amylase
B-amylosis limit (%) 98.5 99.7
Degree of polymerization

> 55 1.5 0.3

B-Amylase hydrolyzed
Degree of polymerization

> 55 43.5 29.5
> 10 56.5 55.4
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Fig. 2. Elution pattern on a column of Sephadex G-75 of
covered and naked barley starches after hydrolysis with
f-amylase.
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