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Abstract

Crude B-glucan extracted from Barley was purified by stepwide enzyme treatment with thermostable
a-amylase, amyloglucosidase and protease. The thermal properties of Barley B-glucan were investigated
by Differential Scanning Calorimetry. Three endotherms have been observed on DSC thermograms
of Barley B-glucan. The first endotherm which produced the gelatinization phenomena commonly obse-
rved in Barley B-glucan became the focus of this study. The temperature range and the enthalpy
of gelation exhibited maximum values with increasing concentration of Barley B-glucan. Gelating Barley
B-glucan registered an enthalpy of approximately 0.23 cal/g and exhibited onset temperature (To).
peak temperature (Tp) and conclusion temperature (Tc) of 48.8C, 61.2C and 78.5C respetively. The
temperature and enthalpy of gelatinizing Barley B-glucan at both alkali and acid conditions were lower
than those at pH 7. With salt present, the Tp and Tc of gelating Barley B-glucan produced lower
temperatures than in conditions where salt was absent, and the enthalpy abruptly decreased. However,
increasing salt concentrations did not affect the gelation temperature and the enthalpy of Barley -
glucan. The “true melting” temperature of Barley B-glucan was near 184C and the melting enthalpy
was approximately 34.6 cal/g. The Barley B-glucan decomposition temperature was in the range of
316 ~346TC .
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Fig. 1. Thermogram of barley {3-glucan by DSC
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Fig. 2. DSC thermogram of barley B-glucan at different
concentrations a: 1 g/d/, b: 2 g/d/, c: 3 g/di, d: 4 g/dl,
e: 5 g/dl

Table 1. DSC characteristics of barley B-glucan with
different concentrations

Temperdture of DSC trdnsmon(C)

Concen— Onset Pt‘,dk Conclusion Enthalpy
tration temperature temperature temperature (cal/g)
(g/dD) (To) (Tp) (Te)

1 52.9 59.1 70.5 0.01

2 47.1 52.7 64.8 0.12

3 52.6 67.0 78.7 0.17

4 48.8 61.2 785 0.23

5 4.7 61.8 70.5 0.17
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Fig. 3. The effect of pH on the DSC thermogram of
barley B-glucan (4 g/df) a: pH 2, b: pH 4, ¢: pH 7,
d: pH 9, e: pH 11
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Table 2. DSC thermogram values of barley B-glucan

Temperature of DSC transition(C)

Onset Peak Conclusion Enthalpy
temperature temperature temperature (cal/g)
(To) (Tp) (Tc)
pH
2 484 535 64.9 0.08
4 44.8 51.6 58.2 0.04
7 48.8 61.2 785 0.23
9 54.7 61.2 74.9 0.15
11 479 61.0 67.2 0.06
M-NaCl

0.00 48.8 61.2 78.5 0.23
0.01 495 55.8 675 0.04
0.03 54.1 56.8 64.7 0.03
0.05 43.2 48.9 60.9 0.04
0.07 51.8 55.6 62.8 0.02
0.10 45.0 52.0 58.3 0.03
0.20 46.8 52.3 61.8 0.03

Solvents
Deionized water 48.8 61.2 78.5 0.23
8M-Urea 471 53.2 62.7 0.24
10% Glycerol 49.1 54.6 63.0 0.07
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Fig. 4. The effect of salt concentration on DSC ther-
mograms of barley -glucan (4 g/dl) a: 0.20 M NaCl,
b: 0.10 M NaCl c: 0.03 M NaCl, d: 0.01 M NaCl,
e: 0.00 M NaC(Cl
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