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Structure and properties of the glucansisolated from
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Abstract

A simple and inexpensive
fluorometric method for (1—3) —a -D-
glucans content determination and
enzyme-chromatographic method for
determination of degree of branching of
(1—>3)-a&-D-glucans was developed in
thisstudies. The new methods allowed
our research group to examine the
properties of glucansin Ganoderma
products. The fluorometric method was
based on the specific interaction of (1—



3)-a&-D-glucans with sirofluor, a weakly
fluorescent component of aniline blue
dye. Theinteracted complexesof (1—
3)-a-D-glucans and sirofluor showed a
strong fluorescence with an excitation
maximum of 395 nm and an emission
maximum of 495 nm. The intensity of
fluorescence varied with the amount of
fluorophore existed in aniline blue, the
amount and molecular size of (1—3)
-a-D-glucans, and the pH and ionic
strength of solution.  All tested glucans
had shown a good linear correlation
between glucan concentration and
fluorescence intensity, whereas the linear
range and the slope of the linear varied
with the different glucan. Itis
recommended to use laminarin, a known
and commercial available (1— 3)-a-
D-glucan, as standard to quantify the
amount of the glucans in samples, when
the glucan from selected material are not
available. Theresults could present as
laminarin equivalents (LE), as laminarin
had used as standard. The enzyme-
chromatographic method was based on
the hydrolysis of &-(1—3) glycosidic
linkage of D-glucansto yield D-glucose
and
0O-6-a-D-glucopyranosyl-D-glucopyrano
se (gentiobiose) and the quantification of
thesetwo sugars. The difficulty of
complete hydrolyzing the

macromol ecul e to its monomer and
dimer was overcome by using mix of
endo- and exo- (1,3)-a- D-glucanase.
The quantification of glucose and
gentiobiose was achieved by using
high-performance anion-exchange
chromatography. The (1—3)-&-D
-glucans of Ganoderma lucidiumwas
detected by fluorometric assay and
isolated and purified for property
anaysis. The &-(1—3) glycosidic
backbone and the &-(1—6) glycosidic
branching linkage was confirmed by
NMR analysis. The molecular weight
of the D-glucan was larger than million
daltons. The degree of branching was

0.25~0.33 elucidated by NMR and
enzyme-chromatographic analysis. The
content, molecular weight and degree of
branching of (1—3)-a&-D-glucans of
Ganoderma lucidiumvaried with strains,
source (fruiting body or mycelium
culture), and cultivation conditions.

The results indicated the variation of (1
— 3)-a-D-glucans properties was
significant, therefore monitoring the
properties of the glucans was essentia
for the quality control of Ganoderma
production.

Keywords: Ganoderma lucidum~( 1—3)
-b-D-glucan ~ aniline blue -
fluorescence ~ (1—3) -b-D-
glucanase
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Table 1 Sugar component of different GLPSs

Molar ratio (%)

Fractions Glucose Galactose Mannose
& 7 % p& GLPS 76.13 14.65 9.22
< A3 &7 REpEGLG 94.37 5.63 trace
Y PR L 62.08 28.90 9.02
I RTE R 65.08 22.76 12.16
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Bl- ~(1->3) - -D-glucan = *C-NMR ] #
Fig. 1. ®C-NMR spectraof various (1->3) - 8-D-glucans.
(a) Curdlan. (b) Pachyman. (c¢) Laminarin. (d) Lentinan. (e) GLG.
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— ! B- (1—3) linkage
> B- (1—6) linkage

Q TSC

() sc
OO0 OH
NRT BC BC BC SRT RT

Bl= ~ 72 Fi=% e AUGS

Fig. 2. AUGs at different locations.
RT : reducing terminal H-1. NRT : nonreducing terminal H-1. SRT : the second
AGU next to the reducing terminus H-1. TSC : the branched single or termind
AGU in the side chain. SC : al the AUGs except the terminal AUG in the side
chain. BC : al the AUGs except the RT, SRT, and NRT in the backbone.
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Fig. 6. Standard curves of various (1—3) - 5 -D-glucans.

22~ R SpERARE anilineblue & 4 & Jew §F AR & W R ik
Table 2. Functions and R? of various (1—-3) -8 -D-glucans

Glucan Function R?
Curdlan* Y =37.037X + 10.106 0.98
GLPS-F1 Y =0.0167X +0.0344 0.99

Krestin Y =0.0019X + 0.0001 0.99
Laminarin Y =0.0073X +0.0112 0.99
Lentinan Y =0.0184X +0.0614 0.98

Pachyman** Y =10.941X +2.85 0.99

*:Curdlan ew §F g~ ] 5 O~4 g g/ml-** : pachyman 7w § ¢ fl 5 0~104.g/ml >
Hi 5w iRl 5 0~50ugml -
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B ~ ~ Megazyme endo-¥# exo- (1—3) - 5-D-glucanase + * % GLG #i% *
Fig. 8. The efficiency of Megazyme exo and endo- (1—3) - 5-D-glucanase on
GLG (a) before (b) after.
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Fig. 9. The HPAEC chromatogram of GLG treated with Megazyme endo- and exo- (1
—3) - 5-D-glucanase.
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