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ABSTRACT: To examine the structural properties of the proteoglycan (GMPG, Ganoderma lucidum mycelial pro-
teoglycan) obtained from mycelia in Ganoderma Tucidum 1Y009, we obtained the low and high wolecular pro-
teoglycan by ultrafiltration and sepharose CL-4B column chromatography. The physicochemical properties of these
fractions were as follows. When the proteoglycan separated by ultrafiltration and sepharose CL-4B column chro-
matography, its was not fractionated completely. The molecular weight of high molecular proteoglycan by the gel
column chromatography (CH) was 250 kD) and 2,000 kD, and low molecular proteoglycan was 12 kD). The total car-
hohydrate was consisted of 75.7% (UH) and 96.7%% (CH), and the low fraction was 72.7% (UL) and 87.1% (CL),
respectively. The sugar of high and low moelecular proteoglycan composed of glucose, mannose, fractose, galactose,
xylose, ribose and arabinose. Glucose contents of all fraction were ranged from 46.9%-~82.4% of the total sugar
and the ratio of o and B-glucose was 0.84~1.14, and its indicated the proteoglycan to be S-glucan. Amino acids
pattern showed that the fractions contained a large amount of aspartic acid, glutamic acid, alanine and leucine.
These fractions showed the characteristics of IR absorption for glucan at 890 em’ and "C-NMR spectroscopy
showed the presence of the F1,3-glucan and a 3-1.6-glucan.
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Table 1. The recovery ratio of high and low molecule fraction
of GMPG by sepharose CL-4B chromatography

Table 3. Monosaccharide content of high and low molecules
fraction of GMPG

Fraction Weight (mg) Recovery ratio (%)

Loading 200.0 100.0

Elution 196.3 98.3
GMPG-CH frac. 208 14.9
GMPG-CL frac. 166.7 834

Table 2. Composition of high and low molecules fraction of

GMPG
Sample Total carbohydrate (%) Protein (%)
GMPG 8§59 12.8
GMPG-UH 75.7 315
GMPG-UL 727 336
GMPG-CH 96.9 1.9
GMPG-CL 87.1 8.1

GMPG : Ganoderme lucidum myeeliat proteoglycan.
GMPG-UH : High molecule fraction by ulrafiliration of GMPG.
GMPG-UL : Low molecule fraction by wlwratiltration of GMPG.
GMPG-CH : High molecule fraction by column fractionation of GMPG.
GMPG-CL : Low molecule fraction by column fractionation of GMPG.
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Table 4. Amino acid composition of each fraction and GMPG obtained from G. fucidum IY009

Content (%)

Asp  Thr  Ser

Glu Pro Gly Ala Val e Leu Tyr Phe His Lys Arg
GMPG 10,9 22 2.2 15.0 13.3 72 8.9 78 33 133 - 1.7 28 8.9 2.8
GMPG-UH 127 0.7 0.7 227 10.5 4.4 7.8 11.2 32 11.7 - 29 1.2 78 2.4
GMPG-UL, 100 25 6.3 12.5 5.0 16.3 12.5 63 50 113 - - 3.0 5.0 25
GMPG-CH 14.7 2.3 2.6 19.9 24 6.8 9.8 7.9 4.1 11.7 - 1.1 0.4 6.4 30
GMPG-CL 12.6 1.2 1.2 19.2 10.8 54 7.8 7.8 3.0 12.0 24 30 1.8 10.2 1.8
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Fig. 3. Gel filwation on sepharose CL-4B chromatography of
the GMPG-CH and GMPG-CL obtained from GMPG.
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et A3 Al linear f-(1—3)-glucan 72! laminaring
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Table 5. LR. absorption spectra of each fraction and GMPG obtained from &. lucidim TY00S

Sample Frequencies (emi') of absorption peaks
GMPG 33925, 20313, 16359, 1419.1, 1154.9, 10248, 9334, 8408
GMPG-UH 3396.0. 29236, 1637.0, 14104, 11537, 10450, 8897, 8678
GMPG-UL 3412.0, 293002, 1636.2, 14194, 1152.9, 1024.8, 935.1, 888.7, §71.4
GMPG-CH 3411.0, 29272, 1636.6, 1419.0, 1154.0, 104005, §92.9, 848.4,
GMPG-CL 3426.2, 2926.1, 1636.9, 142011, 1155.0, 1033.2, 935.0, 890.9, 363.9
Curdlan 34221, 28920, 16527, 1419.4, 1163.0. 1035.0, 9274, 887.1, 830.5
Zymosan A 3386.8. 2922.0, 1652.9, 14194, 1154.9, 1043.2, 886.0,
Starch 3397.5, 2932.2, 1646.6, 1420.3, 11544, 10149, 928.6, 858.4, 765.7
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Table 6, “C-NMR Spectza of the GMPG, GMPG fractions and laminarin in Me,SO-d,

Carbon GMPG GMPG-UH GMPG-UL GMPG-CH GMPG-CL Laminarin
atom B1-3) B13) B(1I—3) H1—3) A(—3) A1=3)
C-1 103.6 1034 103.7 103.2 103.5 103.3
C-2 733 735 735 72.8 734 73.0
C-3 86.9 86.8 833 86.5 86.5 864
C-4 700 701 69.1 688 68.7 68.7
C-5 75.0 76.3 76.5 76.5 76.8 76.6
C-6 6L.0 61.1 61.1 61.1 60.7 6l.1

C-62] peak:s ZH<t 73.0 ppm, 86.4 ppm, 68.7 ppm, 76:6 ppm,
61.1 ppmel M peakE HHERATE GMPGE  103.6 ppmell A
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GMPG-UL-2 103.7 ppmell Al ZH2E C-1 peaks} 2HaHs9iar,
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HREHYT. 2R o] FL EZF B(1—3) T2RE H:
Th G Fel-S & 4 gloh whde] GMPG, GMPG i
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o= AT 442 A M a2l fglucose 4 EHH|Eo]
084~1.149] A=} 7-& Azholry,
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