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Abstract

To examine the utilization of the soluble proteoglucan in oats as a nutraceutical ingredient, soluble com-
ponents were extracted from Oat Bran Concentrate (OBC) by varying the experiment factors such as
temperature (40~60°C), ethyl acohol concentration (0~20%), and pH (5~9), and then analyzed for their
compositions and viscosity. The total yield of oat soluble extracts ranged between 6.4~17.9 and the con-
tents of B-glucan, protein, lipid, and ash in oat extracts were 21.4~38.3%, 23.2~29.0%, 8.3~11.8%, and
5.9~7.9%, respectively. The extraction yield increased with the extraction temperature, but decreased
with the alcohol concentration and pH. The B-glucan and protein contents increased with increasing tem-
perature and decreasing ethanol concentration. However, the pH level did not influenced those contents.
The viscosity of 2% oat extract solution ranged between 8.6~83.1 cp a different share rates, showing
the pseudo-plastic flow properties. Results suggested that extraction condition could be controlled the
purity of B-glucan and protein and applied commercialy to the large-scale process.
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Table 1. Values of independent variables and extraction
conditions by the centralb composite experimental design

Level

Varigbles > 1 0 i 2
Extraction temperature, °C(X,) 40 45 50 55 60
Ethanol concentration, % (X,) 0 5 10 15 20

pH (X,) 5 6 7 8 9

Run Code variables Readl variables

X1 X2 X3 X1 X2 X3
1 +1 -1 -1 55 5 6
2 +1 -1 +1 55 5 8
3 +1  +1 55 15 6
4 +1  +1  +1 55 15 8
5 -1 -1 -1 45 5 6
6 -1 -1 +1 45 5 8
7 -1 +1 -1 45 15 6
8 -1 +1 +1 45 15 8
9 -2 0 0 40 10 7
10 +2 0 0 60 10 7
11 0 +2 0 50 20 7
12 0 -2 0 50 0 7
13 0 0 +2 50 10 9
14 0 0 -2 50 10 5
15 0 0 0 50 10 7
16 0 0 0 50 10 7
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Table 2. The yidd(%) and chemical composition(%) of oat extracts isolated from oat bran concentrate under different

extraction conditions

Sample No. Temp(°’C)  EtOH(%) pH Yied' Glucan* Protein’ Lipid’ Ash’
1 55 5 6 17.07 22,99 232 8.49 5.9°
2 55 5 8 15.2° 2250 239 10.2% 6.1%
3 55 15 6 10.2° 29.6°¢ 27.3* 11.8° 6.8
4 55 15 8 8.7 317 29.0° 10.9% 6.8™*
5 45 5 6 13.5¢ 27.8% 25.3fn 9.4% 7.1%
6 45 5 8 14.6> 26.7%9 25,799 11.5® 7.3
7 45 15 6 7.0 38.3° 25.6% 10.9% 79
8 45 15 8 6.6" 34.8* 26.8 10.8™ 79
9 40 10 7 6.8" 32.8™ 26.4°¢ 10.9%* 6.3
10 60 10 7 13.8% 214" 24.6" 10.8> 6.5
11 50 20 7 6.4" 3B.3* 27.8° 11.2% 5.9°
12 50 0 7 17.9° 22.8%" 236 8.8 6.7%*
13 50 10 9 10.8° 28.2% 2519 8.3¢ 7.2%¢
14 50 10 5 13.0¢ 24,51 25.4%9 9.9% 6.6
15 50 10 7 8.5 25, 5% 26.1% 11.1%* 6.4
16 50 10 7 8.6% 25.4% 26.2% 11.0%* 6.4

“Value with different letters in the same column are significantly different(p<0.001)
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Table 3. Analysis of variance showing the significance of the effect of the extraction conditions

F-vaue
Factor DF - -
Yield B-Glucan Protein Fat Ash
Temperature(°C) 4 27.48" 11.82" 12537 2.87 149
EtOH (%) 4 123.72" 2184 45.19” 20.01" 0.22
pH 4 11.76" 0.66 1.99 11727 0.59

" p<0.05, ™ p<0.001
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Table 4. The apparent viscosity of 1% oat extract solution
with different temperatures at the shear rate of 39.6(1/s)

Temperature(°C)
Sample No. -
4 10(NS) 20(NS)
1 5.2 44 35
2 4.2° 40 33
3 5.2 5.8 41
4 7.9 74 53
5 5.7 6.4 48
6 6.0" 35 30
7 8.1° 57 4.3
8 130° 55 40
9 6.1 6.6 51
10 3.9 39 28
11 6.4 55 42
12 59* 37 32
13 8.0 44 34
14 4.9 44 37
15 5.3 37 29
16 5.3* 37 30

NS: non-significant
“Vaue with different letters in the same column are signifi-
cantly different(p<0.001)

Table 5. The apparent viscosity of oat extract solutions
with different concentrations at 4°C and the shear rate of
39.6(1/s)

Concentration(%)

Sample No. - - "
0.5(NS) 10 15 20
1 15 52  125% 21§
2 16 4.2 102* 103
3 2.0 5.2 10.0* 17.9%¢
4 2.7 7.9 11.6* 17.4%
5 21 5.7™ 13.6™  20.3“
6 19 6.0* 120® 19.3*
7 24 8.1° 185° 25.7°
8 23 13.0° 26.2 83.1°
9 23 6.1 8.4% 16.5%
10 15 3.9 7.3 8.6
11 25 64>  181° 151"
12 23 5.9% 79% 126"
13 3.0 8.0° 176 280
14 22 4.9% 91%® 1559
15 25 5.3% 1.7 140"
16 24 5.3> 75° 14.1%

NS : non-significant
“Vaue with different Ietters in the same column are signifi-
cantly different(p<0.001)
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Fig. 1. The apparent viscosity of 1% oat extract solution
with different shear rates at 4°C
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