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Extraction and Physicochemical Characterization of Barley Bran p-glucan
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Abstract

Waxy barley brans were collected during the pearling process. The extraction of f-glucan from barley bran
was effected by the extraction conditions. The B-glucan content increased with temperature, but not with pH.
The highest yield, 6.5%, was achieved at pH 7.0 and 55C. At pH 10 and 45C, 48.5% of the B-glucan in
barley bran was recovered in the gum product, with 54.6% purity. The protein and starch contaminations were
high, reaching 13.6 and 23.7%, respectively. The P-glucan content was greatest in the subaleurone and aleurone
regions (bran fractions 1, 2, 3 and 4), and declined considerably toward the inner layers. A monosaccharide
analysis of the purified, B-glucan, from bran fractions 1, 2, 3 and 4, indicated that glucose constituted the
majority of the gum. The small amounts of the arabinose and xylose found in the gum may indicate the
presence of arabinoxylans as minor constituents. The molecular weights of the B-glucans isolated from bran
fractions 1,2 and 3 were found to be 4.09x10°~4.41x10°. The major glycosidic linkages of the B-glucans
demonstrated the presence of 2, 4, 6-Me-Glc and 2, 3, 6-Me-Gle. When flow behaviors of barley bran B-glucan
were examined, B-glucan exhibited pseudoplastic fluid properties.
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Table 1. Proximate compositions of barley brans(%)

Constituents” Moisture Protein  Lipid Ash  Carbohydrate
Bran 1 113 115  3.65 0.8 73.5
Bran 2 10.3 17.0 3.93 2.7 66.1
Bran 3 11.2 17.0 4,05 3.1 64,7
Bran 4 10.8 182 421 33 63.5
Bran 5 12.0 18.1 4.50 3.8 61.6
Bran 6 14.5 17.5 4.74 5.1 582
Bran 7 19.3 13.3 5.03 49 57.5

1) % on a dry basis protein = nitrogenx6.25
2) Brans(1~7) were collected from consecutive pearler(1~7)
respectively
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Fig 1. Flow diagram of the crude B-glucan extraction
procedure.
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Fig 2. GC chromatogram of alditol acetates
A : Rhanmitol B : fucitol C : Ribitol D : Arabinitol

E : Xytitol F : Mannitol G : Galactitol H : Glucitol
I : myo-Inositol
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Table 2. Chemical composition of crude pglucan extracted
from barley brans” with different pH and temperature”

H Temperature

P 40T 45C 50T 55C

Extration Yield(%) 4.7 5.0 5.0 6.5
Composition(%, wjw)

70 f-glucan 39.6 459 333 369

’ Protein 134 158 143 9.6

Starch 217 227 242 279

Total Sugar 80.7 8.8 827 8.0

Extration Yield(%) 48 5.1 53 6.1
Composition(%, wfw)

8.0 pB-glucan 399 405 361 342

’ Protein 157 135 14.7 9.1

Starch 184 235 264 28.2

Total Sugar 83.1 849 833 828

Extration Yield(%) 4.5 5.0 5.8 6.3
Composition(%, wfw)

9.0 B-glucan 417 402 303 336

) Protein 149 119 121 87

Starch 214 239 251 275

Total Sugar 82.1 843 849 86.9

Extration Yield(%) 4.0 49 5.0 5.4
Composition(%, w/w)

100 B-glucan 447 546 426 324

’ Protein 11.1 13.6 107 10.1

Starch 213 237 239 230

Total Sugar 845 863 859 859

a : Brans were collected from consecutive pearler(l~5) and
mixed thoroughly.
b : Data are means of duplicate determination
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Table 3. Extraction yield and composition of crude B-glucan isolated from barley bran‘

Crude p-glucan °

Brans 1 2 3 4 5 6 7
Extraction yield(%) 598 6.48 6.07 6.12 5.66 4.45 1.70
Composition(%, w/w)
B-glucan 472 48.7 51.3 502 50.4 55.8 38.1
Protein 11.4 104 114 9.9 10.9 15.0 12.5
Ash 1.0 0.7 1.3 1.6 1.5 1.6 1.8
Lipid 0 0 0 0 0 0 0
Uronic 25 3.1 2.1 4.8 2.9 3.1 54
Starch 22.7 26.9 26.7 26.7 235 22.1 21.6
Total sugar 88.2 96.3 87.9 93.9 93.5 80.7 71.9
a : Brans(1~7) were collected from consecutive pearler(1~7) respectively.
b : Crude P-glucan were extracted by alkaline treatment and ethanol precipitation.
¢ : Data are means of duplicate determination.
Table 4. Extraction yield and composition of purified Bglucan isolated from barley bran®
2 Purified B-glucan °
Brans 1 2 3 4 5 6 7
Extraction yield(%) 3.32 3.68 337 3.63 1.95 1.02 0.93
Composition(%, w/w)
B-glucan 80.8 82.6 78.2 85.8 40.8 452 19.0
Protein 2.8 33 2.8 4.0 4.6 6.1 12.4
Ash 0.9 0.7 13 1.1 1.3 14 1.5
Uronic 1.3 2.2 15 33 2.0 2.5 4.4
Starch 1.1 1.2 12 14 1.3 0.7 04
Total sugar 98.1 90.4 89.8 88.5 83.4 85.8 84.4

treatment
: Data are means of duplicate determination.
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: Brans(1~7) were collected from consecutive pearler(1~7) respectively.
: Purified B-glucan was prepared from crude B-glucan by addition of ammonium sulfate followed by a-amylase and pronase
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Table 5. Component sugars of crude Bglucan isolated from
barley brans®

Crude B-glucan

1 2 3 4 5 6 7
Ribose 01 01 00 04 00 06 00
Arabinose 2.8 79 83 106 136 207 298
Xylose 38 101 104 132 178 257 338
Mannose 05 5 06 05 07 05 14
Galactose 09 23 12 21 21 28 44
Glucose 919 782 795 732 658 457 306

Total 100 100 100 100 100 100 100

a : Brans(1~7) were collected from consecutive pearler(l1~7)

respectively.

Sugars
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Table 6. Component sugars of purified B-glucan isolated
from barley brans®

Purified B-glucan
1 2 3 4 5 6 7
Arabinose 2.4 3.1 29 3.5 4.6 64 163

Xylose 39 55 53 57 59 159 376
Mannose 0.0 0.3 0.2 0.4 0.0 0.3 1.1
Galactose 0.0 1.8 0.0 1.0 00 1.1 1.7

Glucose 937 893 916 894 895 763 433
Total 100 100 100 100 100 100 100

a : Brans(l1~7) were collected from consecutive pearler(l~
7) respectively.

Sugars
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Fig 3. GC chromatogram of the partially methylated -
glucan isolated from bran 1(A) and bran 7(B)
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Table 7. Molecular weight of purified B-glucan isolated
from barley bran

Brans® Molecular weight Distribution(%)

730887 10
1 441876 90
652379 7
2 418601 93

719118 9.50

3 409638 90.50
4 655919 100
5 778037 100
2023671 4
6 618159 20
427819 65
5521 11
7 522577 100

a : Brans(1~7) were collected from consecutive pearler(1~7)
respectively.

9] 1,4,5-tri-O-acetyl-2,3-di-O-methyl-D-Xylitol, 1,4-di-
O-acetyl-2,3,5-tri-O-methyl-D-arabinitol, 1,3,5-tri-O-acetyl-
2,4-di-O-methyl-D-Xylitol = 1-Pentitol pentaacetate”7}
2% EQsAT F B A 1-5A7RA = B(1—-3)2E,
B(1—4)A o] 61.4%-67.2%2} 23.3%-27.6%E Z+Z} =}
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Fig 4. Total ion chromatogram of the alditol acetate of
methylated sugar from f-glucan(A=branl, B=bran7)
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Table 8. Glucosyl linkage composition of purified B-glucan from brans’.

Mehylated Mol, % Deduced glycosidic
Sugars 1 2 3 4 5 6 7 linkage
2,3,5-Me-Ara 2.7 3.7 2.1 1.2 1.9 4.3 15.0 t-Araf
2,3-Me-Xyl 34 6.7 4.4 2.3 39 124 30.5 «~4-Xylp 1—
2,4,6-Me-Glc 275 233 25.1 27.6 27.4 21.8 10.2 «3-GlcP 1—
2,3,6-Me-Glc 63.7 61.4 63.6 67.2 64.3 53.6 24.0 «4-Glep 1—
2,4-Me-Xyl 1.3 2.6 2.2 1.0 1.7 55 14.1 ~—3-Xylp 1—
Xyl-(OAc)s 1.4 22 2.6 0.8 1.0 2.4 6.3 -

a : Brans(1-7) were collected from consecutive pearler(1-7) respectively.
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Table 9. Rheological parameters of barley f-glucan solutions

Concentration Power law model
(%) n K(mPa - S) v
1 1.05 33 0.99
2 0.97 229 0.99
0.89 112.2 0.99

1) coefficient of determination
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