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The effects of purification using o-amlyase (Termamyl 120L) on physicochemical properties of B-glucan from oat
bran were studied. Four fractions were selected as fraction A (55°C, 15%, pH 6), fraction B (45°C, 15%, pH 6),
fraction C (50°C, 0%, pH 7), and fraction D (50°C, 10%, pH 5) from the result of physiological test, and three
consecutive subfractions were obtained by repeated c-amlyase treatments on the each fractions. The contents of
P-glucan, protein, and ash after purification were in 81.4-88.2%, 4.1-6.3% and 2.6-6.2%, respectively. The
apparent viscosities of purified f-glucan aqueous solutions were similar to those of hydroxy methyl cellulose.
Glucose was a major monosaccharide of B-glucan extracts, and xylose and arabinose were also detected as minor
constituents on TLC. The average molecular weight ranged 2.0x10°-5.1x10° and was decreased after purification.
From the result of the differential scanning calorimetry, the melting point ranged 130-140°C with purification
step and thermal transition enthalpy was increased. The ratio of B-(1-53) to p-(1->4) linkages were 1:2.22-1:2.52,

and increased up to 1:5.50 after purification.

Key words: oat B-glucan, purification, average molecular weight, B-(1—>4) and B-(1-3) linkages ratio, DSC (differential

scanning calorimetry)
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Table 1. Yield, 3-glucan, protein and ash content (%, d.b.), and
apparent viscosity (cP) of various p-glucan fractions with
purification steps

Purification step”

Items  Fraction”

None st 2nd 3rd

A 102 16 14 14

Vield B 7.1 12 12 1.1
1€ C 17.9 6.4 35 24
D 11.9 2.4 2.0 1.8

A 29.6 83.8 84.6 86.0

ol B 383 80.9 83.6 84.6
B-Glucan . 228 38.1 64.2 81.4
D 245 70.9 85.9 88.2

A 273 5.9 44 42

ororel B 256 5.7 45 3.4
rotein C 236 396 19.9 6.3
D 254 15.7 5.0 4.1

A 6.8 3.0 35 32

Ach B 79 33 35 26
s c 6.7 5.1 6.1 62
D 6.6 46 42 42

A 6.6 1003 1003 100.1

viscosity”  C 22 60.3 99.7 99.7
D 13.6 1000 100.0 99.7

YA fraction (55°C, 15%, pH 6), B fraction (45°C, 15%, pH 6), C
fraction (50°C, 0%, pH 7), D fraction (50°C, 10%, pH 5). ?Apparent
viscosity (cP) was measured on 1% aqueous solution at 4°C and the
shear rate of 39.6s-1. *The viscosity of HMC(hydroxy methyl
cellulose) was 100.1 cP at the same condition. *None: B-glucan
fraction without purification, 1st: B-glucan fraction after purification
Ist step, 2nd: B-glucan fraction after purification 2nd step, 3rd: B-
glucan fraction after purification 3rd step.
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Fig. 1. Thin layer chromatography of various -glucan fractions
with purification steps.

G: Glucose, A: Arabinose, X: Xylose. 1) A-n: B-glucan A fraction*
without purification, A-1: B-glucan A fraction after purification 1st
step, A-2: B-glucan A fraction after purification 2nd step, A-3: -
glucan A fraction after purification 3rd step. * A fraction(55°C, 15%,
pH 6), B fraction (45°C, 15%, pH 6), C fraction (50°C, 0%, pH 7),
and D fraction (50°C, 10%, pH 5).
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Table 2. Glucose content of various B-glucan fractions with

purification steps (unit: %)
Purification step”
Fraction"

None 1st 2nd 3rd
A 39.0 87.5 87.9 89.4
B 54.9 92.7 91.4 91.6
C 478 433 69.6 87.5
D 50.3 75.2 90.6 90.5

DA fraction (55°C, 15%, pH 6), B fraction (45°C, 15%, pH 6), C
fraction (50°C, 0%, pH 7), D fraction (50°C, 10%, pH 5). *None: B-
glucan fraction without purification, Ist: B-glucan fraction after
purification st step, 2nd: B-glucan fraction after purification 2nd step,
3rd: B-glucan fraction after purification 3rd step.

Table 3. Average molecular weight of various -glucan fractions
with purification steps (unit: X 10%

Purification step”

Fraction"
None Ist 2nd 3rd
A 2.8 35 33 2.3
B 4.6 4.6 45 2.0
C 4.1 4.2 5.1 3.7
D 4.8 4.1 3.8 44

YA fraction (55°C, 15%, pH 6), B fraction (45°C, 15%, pH 6), C
fraction (50°C, 0%, pH 7), D fraction (50°C, 10%, pH 5). *None: p-
glucan fraction without purification, 1Ist: B-glucan fraction after
purification Ist step, 2nd: B-glucan fraction after purification 2nd step,
3rd: B-glucan fraction after purification 3rd step.
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Table 4. DSC characteristics of various p-glucan fractions with purification steps

Fraction! Puriﬁcz%ion Peak 1 Peak 2
step” To (°C) Tp (°C) AH (I/g) To Tp AH (J/g)
None 92.10 133.17 146.1 218.91 223.33 4.1
A Ist 88.89 130.09 2133 - - -
2nd 89.13 131.42 232.7 - - -
3rd 91.10 133.59 223.1 - - -
None 87.53 132.43 1414 219.61 224.16 43
Ist 87.32 134.88 1912 - - -
B 2nd 95.29 139.06 2125 - - -
3rd 88.95 137.60 218.0 - - -
None 82.56 132.28 165.8 221.68 225.79 2.3
Ist 97.47 141.61 130.7 218.41 222.97 38
¢ 2nd 99.09 137.61 173.0 218.58 222.79 1.4
3rd 99.55 140.71 2329 - - -
None 99.44 136.34 139.0 219.75 224.07 3.8
D Ist 90.92 133.98 172.6 220.53 224.61 0.5
2nd 87.51 134.08 195.0 - - -
3rd 81.42 130.01 2229 - - -

YA fraction (55°C, 15%, pH 6), B fraction (45°C, 15%, pH 6), C fraction (50°C, 0%, pH 7), and D fraction (50°C, 10%, pH 5). *None: B-glucan
fraction without purification, 1st: B-glucan fraction after purification 1st step, 2nd: B-glucan fraction after purification 2nd step, 3rd: B-glucan

fraction after purification 3rd step.
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Fig. 2. DSC thermogram of various p-glucan subfractions with
purification steps in Fraction C.

*a: B-glucan fraction without purification, b: B-glucan fraction with
Ist purification step, c: B-glucan fraction with 2nd purification step,
d: B-glucan fraction with 3rd purification step. Fraction C was
extracted at 50°C, 0% ethanol concentration and pH 7.

Table 5. Analysis of ratio of B-(1—3) to -(1—4) in various j-
glucan fractions with purification steps

. 1, Purification -(1-3 -(1—4) Ratiop-(1—
Fraction stepz' B((mg) ) B((mg) ) 4)/5_(EL3)
None 1.92 427 2.22
A Ist 3.05 14.28 4.68
2nd 3.07 13.53 441
3rd 3.16 14.62 4.63
None 2.29 5.76 2.52
B Ist 3.15 13.46 427
2nd 3.14 14.07 448
3rd 3.14 14.18 4.52
None 1.14 2.82 2.48
Ist 2.36 5.57 2.36
¢ 2nd 2.51 10.65 425
3rd 2.69 13.90 5.16
None 1.60 3.53 2.20
Ist 2.69 11.95 444
b 2nd 2.72 15.08 5.54
3rd 2.78 15.31 5.50

DA fraction (55°C, 15%, pH 6), B fraction (45°C, 15%, pH 6), C
fraction (50°C, 0%, pH 7), D fraction (50°C, 10%, pH 5). *None: B-
glucan fraction without purification, 1st: B-glucan fraction after
purification 1st step, 2nd: B-glucan fraction after purification 2nd step,
3rd: B-glucan fraction after purification 3rd step.
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