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Abstract

Korean Lentinus edodes SR-1 was cultured to multiply the mycelia in the complete broth medium (C/N=13.1)
for mushroom, and protein-bound polysaccharides were extracted from the cultured broth containing mycelia
(The whole cultured broth was used to increase the vields: 80% of protein-bound polysaccharides were
existed at the cell wall of mycelia and 20% of those were secreted extracellularily in this culture). Protein-
bound polysaccharides in the cultured broth containing mycelia were extracted by using three different
methods: 1) Extraction with hot water, 2) Disintegration of cell wall by glass bead mill trecatment before
extraction with hot water, and 3) Cellulase treatment before extraction with hot water. The highest yield was
obtained (930 mg polysaccharides/100 mL culture broth) when protein-bound polysaccharides were extracted
with 2) method. The extracted crude protein-bound polysaccharides were purified using protease, DEAE-
cellulose and Sephadex G-100. The growth inhibition activity for P,,, mouse leukemic cell, increased (53.7,
62.2, 93.7% and 97.4%) as the purification level increased. Protein-bound polysaccharides contained 46.1%
of polysaccharides, 7.3% of protein, and trace amounts of minerals. Polysaccharides contained glucose,
galactose, xylose and mannose. The content of proline and glycine were high, however, methionine and
leucine were not found. The major minerals were Na, K, Zn, and Ca.
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activity
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Culture broth

— extracted with
(Dhot water @glass bead milldcellulase treatment

Centrifugation(8,000rpm, 20min)
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Concentrated(1/10 vol.)in vacuum
— 3 vol. ethanol

- 47T, 24hrs
Centrifugation(8,000rpm, 20min)

Precipitate

L dissolved in H:O
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Protein-bound polysaccharides
Fig. 1. Extraction procedures of the protein-bound poly-
saccharides from the culture broth of korean Lenfinus
edodes SR-1.
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Japam)2 HA{3igiv}. el o vhilale] ek Kjeldahl
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Fig. 2. Gas chromatogram of monosaccharide of the
protein-bound polysaccharide extracted from mycelia
(A), filtrate (B) and cuiture broth (C).
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Fig. 3. Effect of different extraction methods on protein-
bound polysaccharide yield. ¢—@: Extraction with hot
water, @—@: Extraction with hot water after glass bead mill
treatment, A—aA: Extraction with hot water after cellulase
treatment.
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Fig. 4. DEAE-cellulose column chromatography of crude
protein-bound polysaccharide. ®—®: polysaccharide,
O—O: protein
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Fig. 5. Gel filtration on Sephadex G-100 column chro-
matography. @—®: polysacchride, O—O: protein.

Table 1. Comparison of growth inhibition of Py," and
yield of protein-bound polysaccharides by purification
levels of korean Lentinus edodes SR-1

Growth

23 .
Preparations Cell growth inhibition Yield
cells/ml % mg
Crude protein-bound 3.8x 10 53.7 34,570
polysaccharides
Protease treatment 31x%10° 622 27230
DEAE-cellulose column
chromatography
Peak-1 5.2x10° 93.7 2,180
Peak-2 - - 230
Peak-3 - - 149
Sephadex G-100 column
chromatography
Peak-1 2.1x10° 97.4 273

YControl cell number: 8.2 10* cells/ml
PIncubation time: 24 hours

ol 4 Zkz} 3.8x 103} 3.1 10%, 5.2X 10°, 2.1 10° cell/
ml2 viehh A Aol wet hA£o] ZRag-e 53,
7, 62.2, 93.7, 97.4%% Jeh} detasrt Zo1eHe
oF 4 qlsdr}. oleljt A= shichg Al 2] glucan §
ero] FETE o] Fopilvks M u®e) @&
protease 3| 2] ol £]a}o] bty d A B} glucan e
o] okl A AA| ol g Axte Alg®ct

CHCEbA| o] &tol
chicielAle] A Axg lslr] $dte TLC
FID chromatography¥} A3} Fig. 63 7o) Fuiaicic}

(a) (b)

AL A

|
Fig, 6. TLC/FID analyser chromatogram of protein-bound
polysaccharide. a: Crude protein-bound polysaccharide, b:
Purified protein-bound polysaccharide
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Aol 3702 peakrt viepitovt, AAlE i
oM dhte] peak Whg & 4= 9lo] AR Py
Azt &9 24YE §A9E + ek

crelciebxie] MR 24

chdie] & 9 T4 g whchgAle) ot
BFe ZARE A 46.1%2, 252 74 W &4
£ Table 29} 7o) glucose, galactose, xylose, mannose
59 £08 F2 5, 68307 o]FAE o 4 9l
glet.
chd o] §hek ol A ofuleAtl: whifcid Ao <
WAFFE 7.28%2, 252 74 opvlxAl 24
Table 33} 7}o] prolineo] 713} Wtom glycine, argin-
ine, serine, threonine, lysine5-2] ¢=°.2 Wo| &35t
9le A& v}elyt T methionine, leucinet= A2} ¢l
at.

7189 24: ICPE =hictgA8] 7788 ¥4
3+ A= Table 42} 7Fo] Na, K, Zn, Ca, Mg 52| &=

Table 2. Compositions in the protein-bound polysac-
charides extracted from the culture broth of korean
Lentinus edodes SR-1

Monosaccharide Contents (%)"
Glucose 44.1+0.8
Galactose 35.4+0.7
Mannose 3.2+0.1
Xylose 17.3+04

"Mean + SD of 3 experiments.
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Table 3. Amino acid compositions in the protein-bound
polysaccharides extracted from the culture broth of
korean Lentinus edodes SR-1

Amino acids %' Amino acids %
Asparatate 3.53+0.11 Serine 7.991+0.17
Histidine 1.55+0.06 Proline 27.67+0.97
Threonine 7.284+0.29 Valine 4.23+0.04
Cysteine 0.85+0.03 Isoleucine 4.214+0.09
Glycine 15.21+0.30 Arginine 8.37+0.24
Alanine 4.89+0.09 Tyrosine 1.48+0.03
Methionine - Leucine -
Phenylalanine 3.011+0.06

"percentages based on the total peak area.
“Mean + SD of 3 experiments.

Table 4. Mineral compositions in the protein-bound
polysaccharide extracted from the culture broth of
korean Lentinus edodes SR-1

Minerals mg/100 g" Minerals mg/100 g
Ca 18.1+0.5 Mg 15.7+0.4
Cu 0.5+0.1 Mn 0.2+0.0
Fe 53+0.3 Na 464.0+£17.6
K 280.0+10.7 Zn 29.0+0.9

YMean+SD of 3 experiments

22 gHatx et

2 o

A T Al A 158 ONe[7E 13.18] BA
Sh Al 2| ol A v oFsle] FALAE SA AR F A
AL Bole illoAl & FEach FaMA
FALA AAuloFA] A== wilohd Al dARA Al
FHo oF 80%7} ANt , o 20 5+ A EHS
2 FH)8ls AR e} ghillog A o] 2522
ARAZE R wloFl HAE o] 8-8le] FE3H= A
ol & T8 4% 4 alsich el HA 2
chilc)etale] ZEubHow o43ZE 4 glass bead
millZ A Z9-g 4% F 9532, cellulase 28] &
Ar5ES vlag A 2o s Axsg g
F 60%7r ApFE3h 7o) wioky 100 mL = <f
930 mge| ZechGA|r} FEEe] ¢go) 7 F
st 27 g A& A3t protease A,
18] 3. DEAE-cellulose % Sephadex G-100 column
chromatography & 5101 Tk AE HAR F o
A Al gl ¥ mouse leukemic cellgl Py®] Z4]¢]
A= 53.7, 622, 93.7, 97.4%2 AA =7} ol o uje}
Z7Vsh= Z1e2 Yelydrl Sephadex G-100 column.©
2 A3 A vhcpdA & TLCFIDZ 243 A3}

thel peak® e} B Y-S Faiskr) aeln
ekl AR FAMY A osEke 46.1%
B AR glucose ! galactose, xylose, mannose
2 FA =] glgla, whijale of 73%8 F& proline
9} glycine?] ko] 3k methionine ¥ leucine2-
78] s ALoE e sc) 1elell F7]A 24 Na, K,
Zn, Ca o] EAzhe 222 vebgr}.
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