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B -GQucan

Mixed linked B - (1-3),(1—4)- D-glucan(

B -glucan) B -glucosyl unit B (1-3)-
B - (1-4)-
(homopolysaccha-
ride) , , ,
B -glucan  arabinoxylan
, glucomannans, cdlulose,
B - Glucan
(Bamforth,
1985)

(Campbell and Bedford, 1992) ,
(Andersson and Chen,
1986, Klopfenstein, 1988, Newman et 4.,
1989, 1994)

2 8% [ -glucan
(Prentice et al., 1980)
10 25%
(Newman et al., 1989, Lee and Lee, 1994)
16% (Ullrich et 4.,
1986) B -glucan

B -glucan
(Hockett e a., 1987, Xue et
a., 1991, Mcintosh et al., 1991, Ullrich et al., 1986)

B -glucan
(Xue et al., 1991,
Mcintosh e al., 1991). B
- glucan B
- glucan B -glucan
B -glucan

B

- glucan
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2.
21
9%, 97
() 96,
97
22 B -Glucan
B -glucan  Wood
(Wood et al., 1977) Lee (Lee,
1992)
20% (w/v) sodium carbonate
pH 10 45 30
B -glucan
2 2

M HO pH 4

) 0% isopropyl
alcohd
crude B - glucan
1 crude B -glucan
0
ammonium sulfate  30% (w/v)

aceton  50% (v/v)

MWCO 6000 8000 (Spectrum
Medical Industry, U.SA)
4 . pH
69 o -amylase (1013U/100mL
- glucan solution) 40 1
pH 75

pronase (70U/100mL [ -glucan solution)
40 1

2 B -glucan
B -glucan
AACC )
can [ -glucan

B -glu-
McCeary  Qanie
(McCleary et al., 1985)
Megazyme [3 -glucan assay kit
(Megazyme Pty. Ltd., Australia)

Holmes

B - Glucan Jones
(1972) B -glucan 2M trifluoro-
acetic acid(TFA) 121 15
alditol acetate GC
GC SP-2380 capillary

coumn(©.2u m film, 0.25mm idx 30m,

Supelco) Hewlett- Packard  model
5890 series mole%
peak adito acetate
23
B -glucan DMSO EtOH
0.IN NaCH
0.IN Hd

HPSEC-MALLS-RI (High Performance Size
Exclusion  Chromatography-Multi  Angular
Laser Light Scattering-Refractive Index)

. HPSEC-MALLS
Rl system pump (P2000, Spectra System,

San Jose, CA), injection valve (Modd 7072,
Rheodyne, Cotati, CA), guard column (T SK
PWH, Tosoh Corp., Japan), TSK Gd 5000

PW coumn (7.8x 600mm, Tosoh Corp.,
Japan), multi-angle laser light scattering detector
(6328 nm, MALLS, DAWN DSP-F, Wyatt

system
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T echnology) Rl detector (Shodex SE71,
Japan) . Column
, 0.1 0.2u m celulose
acetate filter(What- man, UK) 2
04 mL/min ,
B -glucan 08u m cdlulose acetate filter
500 L B -glucan
24 Methylation
B - Glucan
methylation  Hakomori(1964)
methylation
0.2M NaCOH 2
deesterification , B -eimination
methylation
polyalkoxide

methylsulphinyl carbanion
triphenylmethane

Methyl Sep-Pak Cis
cartridge . Methyl B -glucan
M TFA 100 2
acetylation partialy methylated
alditol acetate GC GC-MS

. GC SP-2380 capillary
coumn(©.2u m film, 0.25mm idx 30m,

Supelco) Hewlett- Packard  model
5890A GC [60
(min), 60 - 180 (30 /min), 180 -

250 (15 /min), 250 (5min)]
injection mode )

splitless
GC-MS

column Hewlett- Packard modd
5800A GC system 5970 mass sdective
detector [60 (1min),
60 - 150 (30 /min), 150 - 250 (15

/min)] (He : 05mL/ min).

peak MS fragment ion GC
relative retention time ,
mole%  peak
25 NMR
500MHz  Spectrometer AM X500, Bruker,
USA) B -glucan
BC-NMR . B -glucan
DMSO 70
NMR . ®C-NMR

frequency 125.77/5MHz, aquisition
time 0.983sec, spectrum width 33.333kHz

26
oligosaccharide
Wood  (1991)
B-Glucan 1g 20mM phosphate buffer(pH
6.9) 200mL 40 4
lichenase(150U) 80
15 (33,000x g, 30
min)
3 isopropyl acohadl

oligosaccharide
oligosaccharide  2mg/mL
membrane filter
0.2u m) ion chromatography
- B -(1-4)-
cellobiose(G2), cdlotriose(G3), cello-

tetraose((4), cellopentaose(G5)  Sigma

27
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B -glucan IN KOH B -glucan
045y m membrane filter
005 40%(wW/w) (1999)
Cannon- Fenske (No. 200) crude B -glucan 4.98%
25+ 0.02 351% .1
(specific viscosity, n ) (intrin- crude [ -glucan ammonium  sulfate
sic viscosity, [n 1) aceton
2 B -glucan
3. 4.46% 259%
1 crude B -glucan B -glucan
31 B -Glucan 59.15%, 62.91%
B -glucan
53% 6.5% Forrest  Wainwright (1977)
B -glucan
crude f3 B -glucan  arabinoxylan
- glucan Table 1
554% 3.34% 1 crude B -glucan arabin-
B -glucan % oxylan 30% ammonium sulfate

Table 1. Extraction yield and composition of [ -glucan isolated from nonwaxy and waxy

barley
Crude 3 - Glucan Purified B - Glucan
Nonw axy Waxy Nonw axy Waxy
Extraction yield (%) 334 554 229 446
Composition B- Glucan 59.15 6291 9960 99.70
(% wi/w) .
Proten 998 574 046 048
Moisture 1157 1043 0.1 0.1
Ara 021 041
sugar (mole%%) Man 0.38 0.30
Glc 9743 9864
Gal - 0.10
Total 100.00 100.00
B -glucan
85.2% , 63.0% 05%
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99% 2
B -glucan
arabinose, xylose, man- nose
97 9% glucose

B -glucan
B -glucan ,
3.2
B -glucan
Fig. 1, Table 2
B -glucan 20x 10°
9.3x 10°
B -glucan 54x 10° 9.7x 10°
1443 1282 B -glucan
B -glucan
6.259x 10°  7.986x 10°
B -glucan
root- mean- square radius 86.2nm,
89.8nm B -glucan B

Fig. 1. Molecular weight distribution of
-glucan isolated from nonwaxy and
waxy barley

B -glucan .2

Table 2. Molecular characteristics of f3
-glucan isolated from nonwaxy
and waxy barley

Mw U2 .
x 10°) <r> Rdydsparsty
E'O”;"ua;‘; 6259 861 1483
\év‘_""é?’ucan 7.986 898 1282
- glucan . Gomez
(1997) B -glucan
HPSEC-MALLS-RI system
20x 10° 5.7x

1¢° 126 167

, root-mean-square radius
confor- mation

Varum
(1992) B -glucan 2x 100 14x
10°, 12 17
Woodward  (1983) B -glucan
21x 100 29x 10°, 11 14

. Saulnier (1994) crude B -glucan
HPEG MALLS-RI system

B -glucan B -glucan 2
33
B - Glucan
methylation
. B -Glucan methylation
acetylation
methyl alditol acetate
GC GC-MS , Fig. 2
chromatogram

B -glucan 2 peak
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waxy (B) barley

, Mmass spectra(Fig. 3) .
1,35-tri- O- acetyl- 24,6- tri- O- methyl- D- glucitol B - Glucan

145-tri- O- acetyl- 236-tri-O- methyl- D-glucitd Table 3 . B-(1-3)- ,
B -glucan B-(1-3)- B B -(1-4)- terminal B -glucan
-(1-4)- 25.75%, 7062%, 363% , B
terminal - glucan 24.90%, 70.89%,
15-di- O- 421% , B -(1-3)- B

acetyl- 2,34,6-tetra- O- methyl- D- glucitol - (1-4)- B -glucan
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methyl-D- gluatd
1: 274, B -glucan 1:284 B -glucan
B -glucan methy- lation B -(1-73)- B-(1-4)- 1:

. Bengtsson  (1990) Dais Perlin (1982), Wood (1994),
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Table. 3. Glycosyl linkage composition of nonwaxy and waxy 3 - glucan

B - Glucan C:L);cgjzl Positiongr(if)u?ethyl Deduci:lnl?;)é(;osidic Mole %
Nonwaxy Glucose 246 -3)-Gp- (1- 25.75
barley 236 -4)-Gop- (1> 70.62
2346 Glep- (1- 363
Waxy Glucose 246 -3)-Gp- (1- 24.90
barley 236 -4)-Gp- (1- 70.89
2346 Glop-(1- 421
W oodw ar d(1983) . A
34 NMR ‘
B -glucan  500MHz Spec- | L | }
trometer ;Cg II\IUI\:; oo i | I wlur ", L"H
NMR spectra Fig. 4 il it Lt W
signal B -glucan (Dais and B
Perlin, 1982) signal
Table 4 .
B -glucan 13 15 signal ' h l
Dais  Perlin(1982)
. 6 (hexose) -r-dl MWU lm
anomeric carbon fidd mo CH I C R
(Casu, 1985) B Fig. 4. ®C-NMR spectra of nonwaxy(A)
- glucan o 10335, & 10259 and waxy (B) B -glucan
B -glucan o 10360, o
102.72 B -anomeric glucose linked glucose 1:(2 3
signal . o 10335 0 . methylation
103.60 signal 3-O-linked glucose .
C-1, & 10259 o 10272 signd B -glucan d 86.75,
4-O-linked glucose C-1 87.29 signd  3-O-linked
, d 103 signal  single peak glucose C-3 5 7985 8030
, & 102 signal  double peak signd  4-O-linked glucose C-4
3-O-linked glucose 4-0O- 5 79 80 single

pesk o 76 peak group(double)
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Table 4. *C-chemical shifts of structural groups in nonwaxy and waxy B -glucan

Chemica shift
ppm Carbon assignment
103.35 C-1df 3G
Nonwaxy barley 10259 C-1of 4G
B -glucan 86.75 C-3 of 3G
79.85 C-4 of 4G
76.12 C-5 of 3G
7485, 74.74 C-3 of 4G
7456, 7430 C-5 of 4G
7442, 7289 C-2 of 4G
7224 C-2 of 3G
68.21 C-4 of 3G
60.70 C-6 of 3G
60.11 C-6 of 4G
103.60 C-1df 3G
Waxy barley 102.72 C-1of 4G
B -glucan 87.29 C-3 of 3G
80.30 C-4 of 4G
76.24 C-5 of 3G
7477 C-3 of 4G
7434 C-5 of 4G
7350, 7291 C-2 of 4G
72.16 C-2 of 3G
68.27 C-4 of 3G
60.77 C-6 of 3G
60.26 C-6 of 4G
3G : 3- O-substituted glucose residue
4G : 4- O- substituted glucose residue
3-linked glucose  4-linked glucose 3-O-linked glucose signal
1:(2 3 singlet
Table 4 4- O-linked glucose fidd
4-O-linked glucose C-2, C-3, C-5 C-6 doublet 3- O-linked
3-O-linked glucose C-2, C-3, C-5 C-6 glucose  laminarin B
®C-NMR signal -(1-3)- )
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4-0O-linked glucose 2 3 B -(1-4)-
B -glucan
NMR (Wood e al.,

1991, 1994, Lee, 1992, Dais and Perlin,
1982) ,
B -glucan NMR

35
B - Glucan B -(1-3)-
oligosaccharide
B -glucan lichenase
B -glucan digo-
saccharide  ion chromatography
Fig. 5 Table 5 . Fig. 5
lichenase
oligosaccharide DP  3(celoctriose) DP
4(cellotetraose) pesk DP 1, 2,5, 6
peak ,DP 7 peak
.DP 3 DP4 8 91%
lichenase
, DP 1 DP 2 3 4%, DP
5 DP 6 5 6% . B
- glucan DP 3 DP4 63.08%
2755% B -glucan 62.00%,
27.44% 229 226
Wood  (1994)
211 . Wood  (1994)
, , B -glucan liche-
nase oligosaccharide
oligosaccharide oligo-
saccharide DP 3 DP 4 91 92%,
DP5 DP6 2 4%,DP7 DP8 1%
DP 9

3%

Fig. 5. lon chromatogram of hydrolysates of
nonwaxy [ -glucan treated with

lichenase

Table 5. DP distribution of hydrolysates of
nonwaxy and waxy [ -glucan
treated with lichenase

DP Nonwaxy Waxy
B - glucan(%) B - glucan(%)
1 111 112
2 321 344
3 63.28 62.00
4 2755 2744
5 344 387
6 161 217
100.00 100.00
DP (3+4) 2063 89.40
DP 3JDP 4 229 226
oligosaccharide DP 3
( 40%) DP 7 15

B -glucan DP 5, 6 6.04%
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B -glucan DP 5, 6 5.05%
Cameo Wa- xiro B
- glucan Saulnier
(1994)
Waxiro DP 3 Cameo
DP 5 9
B -glucan
Buliga Brant(1986) DP 5
oligosaccharide
B -glucan (chain
extension)
36
(reduced vis-
cosity, n s/C)
0
B -glucan 238dL/g B -glucan
174dL/g
(1993) 259dL/g, 160dL/g
(entanglement)
(reduced concentration,
Cinl Fig. 6

2
critical coil overlap
parameter (C*[n ])
(critical concentration, C¥*)

kgm

log Gl

Ty Ve 0] VO NI ] M Ui un gy T ) weiu

waxy (o ) B -glucan solutions

B -glucan C*[n]

ns 002 186
Ml Cnl
(c*) B -glucan
1.15%, B -glucan 0.77% B
- glucan B -glucan

Clh]<C'n]
B -glucan 1204 1243

Clh ]>C*[n]

2907 3757 critical coil overlap
parameter B
- glucan

B -glucan
- Cn]<C*n]
(hydrodynamic volume)
10 14

Clh ]>C*[n ]

(Launay
et al., 1986).

- glucan )



13 1 (2000.3) 95

methylation, NMR B -glucan
oligosaccharide
B -glucan
B -glucan
- glucan
B -glucan
B -(1-73)- B -(1-4)-

oligosaccharide
B -glucan
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