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Abstract

The physicochemical characteristics of [3-glucan isolated from waxy and non-waxy barley were investigated.
The hull-less waxy and non-waxy barley containing 6.5% and 5.3% of total B-glucan respectively, were used
as a starting material. The yield and B-glucan content of crude B-glucan from waxy barley was 5.54% and
62.9%, respectively, and those were higher than 3.34% and 59.2% from non-waxy barley. The crude B-glucan
purified with selective precipitation and enzymatic treatment to obtain the B-glucan isolate of high purity
(>99%). The total yield of purified B-glucan from waxy and non-waxy barley was 4.46% and 2.59%, respec-
tively. The surface appearance of the purified B-glucan by scanning electron microscopy (SEM) showed ran-
domly entangled multi-net structure of B-glucan microfibrils. The melting temperature of B-glucan from waxy
and non-waxy barley measured by differential scanring calorimetry (DSC) was 184.6°C, and 180.3°C, respec-
tively. DSC endotherm of B-glucan solution showed 2 peaks near 68°C and 84°C. Enthalpy of phase transition
was higher in non-waxy B-glucan than waxy B-glucan, and the intrinsic viscosity of B-glucan solution from
waxy barley was higher than that of non-waxy B-glucan. The pasting viscosity of barley starch with the puri-
fied B-glucan determined by Rapid Visco-Analyzer was higher than that of barley starch without B-glucan,
and the effect of B-glucan on increasing the paste viscosity was greater in non-waxy barley starch.
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Table 1. Extraction yield (%) and composition of 8-glucan preparations extracted from barley

Crude B-Glucan” Purified B-Glucan?
Waxy Non-waxy Waxy Non-waxy
Extraction yield (%) 3.34 4.46 2.59
C . B-Glucan 59.15 99.70 99.60
(7"“‘1;"’“‘0“ Protein 9.98 048 0.46
(% wiw) Moisture 1157 <0.1 <0.1

YCrude form was extracted by alkaline treatment and isopropyl alcohol precipitation.
YPurified form was prepared from crude B-glucan by addition of ammonium sulfate followed by o-amylase and Pronase

treatment.
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Fig. 1. Scanning electron micrographs of crude B-glucan
extracted from waxy barley (top) and purified B-glucan
extracted from waxy (middle) and non-waxy (bottom)
barley.
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Fig. 2. Thermograms of B-glucan purified from waxy
(up) and non-waxy (down) barley by DSC.
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Table 2. DSC characteristics of B-glucan purified from waxy and non-waxy barley

Ratio of sample Peak 1 Peak 2
to water Onset Temp.(°C) Peak Temp.(°C) Enthalpy (4H,, J/g) Onset Temp.(°C) Peak Temp.(°C) Enthalpy (JH,, J/g)
1:50 68.77 73.66 81.80 84.75 1.6
1:30 68.38 70.06 81.45 84.55 1.9
1:10 68.38 70.56 82.48 84.53 0.8
Non-waxy
Ratio of sample Peak 1 Peak 2
to water Onset Temp. (°C) Peak Temp.(°C) Enthalpy ( 4H,, J/g) Onset Temp.(°C) Peak Temp.(°C) Enthalpy (4H,, J/g)
1:50 63.38 70.80 81.02 83.12 37
1:30 63.77 66.33 80.31 84.12 39
1:10 63.47 65.74 81.04 84.24 31
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Fig. 3. Viscosity of B-glucan purified from waxy (@)
and non-waxy(l)barley at different concentrations.
Viscosity was measured with Cannon-Fenske capillary vis-
cometer at 25°C.
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Fig. 4. Effect of B-glucan purified from non-waxy (up)
and waxy (down) barley on RVA characteristics of barley
starch.
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