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Physicochemical Characteristics and Physiological Functions of

f-Glucans in Barley and Oats
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ABSTRACT : (1—-3),(1—+4)-8-D-glucans{g-glucans) are a major component of the cell walls of
grasses as a component of the cereal endosperm and aleurone cell walls. Although £-glucans

exist in all cereals, their concentration is highest in oats and barley. Genetic and environmental

differences are found in total A-glucan content. Both oats and barley g-glucans have cho-

lesterol-lowering effects. This suggests possible use as food additives, Structural character-

ization of B-glucan is important because structure can influence physical and physiological prop-

erties. In this review, g-glucans of barley and oats are discussed in details including structure,

chemical and physical properties, and nutritional implications. The use of barley and oat

products as well as B-glucan as a food additive continues to increase. This can provide an ad-

ditional market for barley and oats, thus increasing the value of the crops.

Key words : Barley, Qats, 8-Glucans, Physicochemical characteristics, Physiological functions.
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Table 1. Variation in content of total, insoluble, and soluble 8-glucans(% dry grain) and in sol-
uble B8-glucans as percent of total #-glucans from barley and oats?

£-Glucan constituents Mean value Range of values
Scandinavian barley (n=51)
Total 44 3.0~5.6
Insoluble 2.0 1.2~2.7
Soluble 2.4 1.3~34
Soluble, % of total 55 38~69
Montana barley (n=13)
Total - 5.2 4.0~6.9
Insoluble 2.6 1.9~3.3
Soluble 2.6 1.6~4.0
Soluble, % of total 49 38~61
Swedish oats (n=121)
Total 3.2 2.2~4.2
Insoluble 0.64 0.30~1.1
Soluble 2.5 1.5~3.6
Soluble, % of total 80 65~90
el oi ), AEzoA whilAE HesA LA g A (endogenous enzyme) & 84 53 &
E (phenolic constituents) o] 2R3kl 9) 2]71x] a<lo] gk f-d 2 A 291
v Bgle] 3RS A= arabinoxylan(~ w8 g-glucane] &a)Ajo] d3ke u)Hch wE

65%) 3 B-glucan(~25% )& FEo2 479
mannose 2§ 1B, AEZQXA F-(1-3)
-glucans, @4, 3&, otHd7](acetyl gro-
up), #HlEA PFAEEC] I =g U
AEg 2 HolAzg ZEge & 2~8%9Y
_,-CE’:_ /S’vglucan% @}%’3}3" glq_z,az.B&qz‘As‘so)' %_ /9
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Al G m e o2 Yyt 62RE e d
E o 2 2z o] vl ghaFo] womw Ao
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Cellotriosyl Unit

4 G 4 G 4

Cellotetraosyl Unit

Fig. 1. Main structural units of mixed-linked
(1—3),(1—4)-p-D-glucans: G=p-glu-

R
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Axy E28
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37| FFRAl DS A AT Rk up
ol fglucan?] #2232 AN + e
ol gl

e ankage. 1= (=) tinkage, BGlucane WA ZH3} 5EF AL o
=(1—3)-linkage. . _ = = = ]
2712 FHE A8 i) EFS 93 =
okzkel o9 2 HEES s o = B-glucang A AsHA] X317] 4oh. d¥= &
0cC 57849 #2258 AT Bglucan?] A AHFEA FE2H oA I o] FES
BRHRE BN 2o AseE 959 Pe e RE ddwenesd gehsol o
ok 08%7} FFH R o ofzhe oleH| Q. <71 HEelt. A4 #2580 e felucan
*(arabinose) 9} 2 2 ¢ ~(xylose) 18]l =+ B 32 (1—4)-p-oligoglucoside ¥-Fo] BT}
s Wres ZYEsT EAMAHE A 9 go) xE¥E a%8 S3g AR
2). B-Glucan® ok7he] A i ol ofE 7| EE AT}, ol&2 oju} ExAY7E O 2 @53 E 1
ok @9 65collA 328 F84 Bglucan BRI AY B-glucan thEFIF S A B8 Ve
2 W0CHH 2 pglucand] Hle) ol BAFH AHL A 2YAY A0E A
o 29 AU 9 27t §1912™ uronic acid g o 2249 pglucan Theksl H7)9] BExlEgs
Table 2. Composition of barley B-glucans™
Source
Composition{units) ) ]
Clipper* Commercial*
Monosaccharides(%w / w)
Glucose 98.3 97.9
Arabinose 1.1 1.3
Xylose 0.6 0.8
Mannose trace trace
Galactose trace trace
Linkage positions(%mol /mol)
(1—3)-glucosyl 28 30
(1—4)-glucosyl 72 70
Terminal glucosyl trace trace
Nitrogen(% w /w) 0.18 0.22
Protein(% nitrogen X 6.25) 1.2 1.4
Ash(% w /w) 1 1
Uronic acid{% w /w) <0.1 <0.1

* Experimentally prepared g-glucan

= Commercial g-glucan: Biocon (Australia) Pty. Ltd.
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Fig. 2. Summary of g-glucan extraction®.
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Fig. 3. Summary of -glucan purification®’.
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Table 3. Effect of barley compared to wheat
on serum lipids of men after 28

days®
Serum lipids(mg /dl)
Wheat Barley
Pre Post Pre Post
Cholesterol 176 198 179 173

Low density lipoproteins 119 133 120 114
High density lipoproteins 37 43 32 34
Triglycerides 101 109 132 129
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