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1. Scanning Electron Microscope
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Milling of oat grain

Fat removing with reflux using and drying at 40 °C
hexane

Mixing 50 g flour with 10x distilled water at 55 °C
for 90 minutes and centrifuging at 15000 g for 5
minutes to remove starch

Adjusting supernatant pH to 4.5 using 2 M chloric
acid and stirring at 55 °C for 30 minutes

Centrifuging the solutién at 18000 g for 5 min to
precipitate the protein

Mixing supernatant wi£ 1% v/v ethanol at equal
ratio and holding at ambient temperature for 5
minutes

Centrifuging at 4000 g for 10 minutes at 4 °C

Drying of the resultin£ precipitate using freeze
dryer

Chart 1 Hot water extraction of beta glucan
from oat
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Table 2 Effect of different treatments on
extraction efficiency of B-glucan

Treatments Extraction efficiency
(%)
Control 1.3be
110 °C, 10min 1.852
110 °C, 20 min 1.65%
120 °C, 10 min 1.15¢
120 °C, 20 min 1.34bc
130 °C, 10 min 1.28¢
130 °C, 20 min 1.47%
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Table 1 Chemical composition of oat flour

Chemical Component Value (%)
Protein 9.5
Ash 1.69
Crude lipid 7
Moisture 10.7
Starch 61.2
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2. Fourier transform-infrared
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Table 4 Emulsifying capacity of the extracted
B-glucan at different condition

Treatments Emulsion function(%)

Control 15.952
110 °C, 10min 14.99b
110 °C, 20 min 16.482>
120 °C, 10 min 17.352
120 °C, 20 min 15.34b
130 °C, 10 min 15.682
130 °C, 20 min 15.792b
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Table 5 Emulsion stability of the extracted -
glucan at different condition

Treatments Emulsion stability (%)

Control 19.452
110 °C, 10min 19.46
110 °C, 20 min 19.712
120 °C, 10 min 18.63¢
120 °C , 20 min 16.28°
130 °C, 10 min 19.03
130 °C , 20 min 18.47¢
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Table 3 Water holding capacity of extracted
B-glucan at different condition

Treatments water holding capacity(%)

Control 1.532
110 °C, 10min 1.36°
110 °C, 20 min 1.567
120 °C, 10 min 1.958
120 °C, 20 min 1.25
130 °C, 10 min 1.81
130 °C, 20 min 1.48
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Fig 1 Microstructure of different beta-glucan treatments at two magnifications 300x and 1000 x; a) Control; b)
110°C, 10min; ¢) 110°C, 20min; d) 120°C, 10min, ¢) 120°C, 20min, f) 130°C, 10min, g) 130°C, 20min
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Fig 2 Beta-glucan infrared spectroscopy in different treatments
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In this study, to extract beta-glucan from oats by hot water extraction method, after milling hulled oat
groat, it put into autoclave for hydrothermal processing, at three different temperatures of 110, 120
and 130 °C in two different time (10 and 20 minutes) intervals, to measure the effect of time and
temperature on physiochemical and functional properties of B-glucan. After extraction, the
physiochemical and functional properties of extracted B-glucan such as extraction efficiency, water
holding capacity, emulsion capacity and stability, microstructure (scanning electron microscope
(SEM)) and functional groups were tested. The result of this study showed that extracted B-glucan
from hydrothermal flour had the highest extraction efficiency at 110 °C for 10 minutes, the highest
emulsifying capacity at 120 °C for 10 minutes (17.35%), and There was no significant difference in
emulsion stability between all treatments, except 120 °C for 20 minutes and there was no significant
difference between treatments in the rate of water absorption capacity. Study of microstructure by
SEM, showed that as well as the time and temperature has been increased, the results B-glucan tissue
would be spongy. Identifying functional groups of the oats B-glucan by FTIR, the oat -glucans also
appears to have a specific band between 1000-1200 cm’.
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