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Abstract

The rheological properties of B-glucans isolated from non-waxy and waxy barley were investigated. B -Glucan
solutions showed pseudoplastic properties and their behaviors were explained by applying Power law model
in the range of concentrations(1~4%) and temperatures(20~65°C). The effects of temperature and concent-
ration on the apparent viscosity at 700 s’ shear rate were examined by applying Arrhenius equation and
power law equation, and their effect was more pronounced in waxy PB-glucan solutions. The activation energy
for flow of B-glucan solutions decreased with the increase of concentration, and the concentration-dependent
constant A increased with the increase of temperature. The intrinsic viscosity of waxy B-glucan was higher
than that of non-waxy PB-glucan. The transition from dilute to concentrate region occurred at a critical coil
overlap parameter C*[n]=0.02. The slopes of non-waxy and waxy B-glucan at C[n]<C*[rj] were similar,
but the slope of waxy P-glucan at C[n]>C*[n] was higher than that of non-waxy f-glucan. Dynamic
viscoelasticity measurement showed that cross-over happened, and storage modulus was higher than loss
modulus at frequency range above cross-over. B-Glucan solutions formed weak gels after stored for 24 hr.
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Fig. 1. Shear stress vs shear rate plot of non-waxy(top)
and waxy(bottom) barley B-glucan solutions at 20°C.

248 H¥YS 23 A9 Fig. 13 I 29

¥ &7 U1l oot 32U WYY Fba

3, 57} F71EeF viEH g Folslgen B
2 A vehiA] gl =8 o E 22564
= 25 32 H3g viepfe] B-glucan 942 w4,
Aol AAIYlo] GrIAA FAIBAL Yepi S & $
A

B-Glucan £-289] 2]8-2x] E4]& Power law model
Aol HEAA T 3} Table 1, 2014 B uis}
o] FEX4E B-glucan®] =7} F713H niz} 3t
a3l 9riadde] Frlsle whd 2x9] Wl o
HAE 2571 FIHF YrkaAde) Hiske AL
2 vegdeh @ 3UY Lol Yehle 21y
WYY = Axe 4que] Bzt $3d o8 §
e gt ¥kl o3 b Hx9 & 29Y

Table 1. Rheological parameters of non-waxy barley B-
glucan solutions

Concentration Temperature Power law model

(%) G n KmPa-s" 2"
20 0.95 73 0.98

1 35 0.98 5.8 0.97
50 0.94 49 0.98

65 0.99 34 0.99

20 0.84 13.8 0.99

5 35 0.87 98 1.00
50 0.90 7.2 0.99

65 0.93 3.6 1.00

20 0.77 41.5 0.99

4 35 0.79 233 0.99
50 0.85 6.3 0.97

65 0.83 53 1.00

Yeoefficients of determination.

Table 2. Rheological parameters of waxy barley p-glucan
solutions

Concentration Temperature Power law model

(%) O n K@mPa-sn ¢£"
20 0.90 7.6 0.99

1 35 0.94 6.3 0.98
50 0.95 5.8 098

65 0.96 2.8 0.98

20 0.84 41.6 1.00

5 35 0.83 273 0.98
50 0.96 8.6 1.00

65 0.99 3.0 0.99

20 0.78 54.2 0.99

4 35 0.77 42.1 0.99
50 0.76 354 0.99

65 0.88 10.5 0.99

Peoefficients of determination.
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Fig. 2. Effect of temperature on apparent viscosity of
non-waxy(top) and waxy(bottom) barley f-glucan
solutions at 700 s™.,
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Table 3. Values of E, and K, of non-waxy and waxy
barley B-glucan solutions at 700 s

Concentration E, K, 2D

Species (%) (J/mol) (10°mPas)
N 1 20.01 1329 0996
‘;n':”a"y 2 18.39 5199 0999
arley 4 1678 16110 0997
W 1 27.18 998  099%
N “‘l"y 2 20.80 221 0968
ariey 4 17.82 166.53  0.986

Yeoefficients of determination.
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Fig. 3. Effect of concentration on apparent viscosity of
non-waxy(top) and waxy(bottom) barley f-glucan at 700
st

Table 4. Values of K, and A of non-waxy and waxy
barley B-glucan solutions at 700 s

. Temperature K A
Species O (upay @) *

20 3,938 0.365 0.963

Non-waxy 35 2.549 0.392 0.950
barley 50 1.699 0.408 0.945
65 1.279 0422 0.967

20 3.776 0.490 0.929

Waxy 35 2.484 0.519 0.950
barley 50 1.719 0.545 0.958
65 0.901 0.574 0.999

Ueoefficients of determination.
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Fig. 5. Storage modulus and loss modulus as a function of
frequency of non-waxy and waxy barley f-glucan
solutions.

@ : G’ of non-waxy B-glucan, O : G” of non-waxy [-
glucan, ¥: G' of waxy B-glucan, ¥V : G" of waxy B-glucan.
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Fig. 6. Storage modulus and loss modulus as a function of
frequency of non-waxy and waxy barley P-glucan
solutions stored for 24 hr.

® : G' of non-waxy P-glucan, O : G” of non-waxy PB-
glucan, ¥: G' of waxy B-glucan, ¥ : G" of waxy B-glucan.
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