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Extraction and Separation of Protein-bound Polysaccharide Produced by
Coriolus versicolor (Fr) Quel.
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ABSTRACT: The extraction and separation methods of protein-bound polysaccharides from the
mycelium and culture broth of Coriolus versicolor (Fr) Quel were investigated. The use of 2% solution
of surface active agent, Triton X-100, was effective for extraction of the protein-bound polysacchari-
des from the mycelium. For the separation and partial purification of the protein-bound polysacchari-
des, the column chromatography using DEAE-Cellulose and DEAE-Sephadex proved to be effective.
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Scheme 1. Extraction and fractionation of the pro
tein-bound polysaccharide from the cultured broth
of Coriolus versicolor.
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Table 1. Comparison of protein-bound polysacchride
contents obtained from cultured broth according to
extraction conditions.

Extraction condition Yield of protein-

bound polysaccharide(%)
hot water 550
2% Triton X-100 7.36°
2% Triton X-100
containing 4N NaCl

9 The shown values were calculated on the basis
of amount of 100 g mycelium.
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Table. 2. Yield of protein-bound polysaccharide from
column chromatography.

Packing material Yield of protein-bound

polysaccharide(mg/m/)
Alumina 0.12
DEAE-Cellulose 0.17
DEAE-Sephadex 0.34
280 nm 625 nm
08 0.6
06T 4045
04f 403
02} -10.15
0 . L . 0
0 5 10 15 20 25
fraction No.

Fig. 1. Column chromatogram of ethanol precipitate
on alumina. .

O0— 0:0D at 280nm for protein elution

o— @:0D at 625nm for glucan elution
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0.8} 40.6
0.6t 4045
04t =03
021 1015

0 0 5 1L0 1I5 26 25 30 3l5 400

fraction No.

Fig. 2. Column chromatogram of ethanol precipitate
on DEAE-cellulose.

O— 0:0D at 280 nm for protein elution

®— o:0D at 625nm for glucan elution
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Fig. 3. Ccilumn chromatogram of ethanol precipitate
on DEAE-zephadex.

O— 0:0D at 280 nm for protein elution

e— 0:0D at 625nm for glucan elution

0 5

28] 2 anthrone A uk-g-3} 625 nmoll A EX€ F
BER s kR AN EAE aluminadt
o 42} DEAE-Cellulose, DEAE-Sephadex’}o) 4]
G55 #alsksdch

Z4zke] ANHA A 7} £ anthrone A
WS- Mol 7 R it 23S glucoseS
EFGOR 31 2AE AFAE VE o2 )
=1l aluminaql 7ol 0.12 mg/m/°) 12 DEAE-
Cellulose2} DEAE-Sephadex) A+ 27t 0.17 mg/ml,
034 mg/miolgltl. 2= 2 o] F A$oA] alu-
minag 53 A/AYE Ar} o g bl
71 2HUSS At} deby Al ok

U FApA 2E AL ethanol2 AAA7) F e}
352] chromatography s £3HA A& alumina&
o]83% &3 chromatography ®W{ 3.t} DEAE-Cel-
lulose} DEAE-Sephadex&- o]-&-3l= 7lo] AAL
o} 58 9leiM o E&Fe|eln 3HAlch

# B
TSFFE) o 3 FAAZYE Febatge)
Sl SR Fe] 25 2 gAY B 4Ye

TEHA AN E o] &3la AAlsledh Ale
oA mlol2-A AW&AAQ 2% Triton X-1002
A WA 7N FEE o doi g
2] gefo] ofu] AMEEOl & 100C gl 3t
FEUHE 58 48 5 e ARG o $9yck
22} 4 N NaCl& *£3H) 2% Triton-X-100 &4
22 APE o= % F ethanol FAFAHANA
ol el AHES 4& 5 gk

A3E7 ethanol FAFAAAA Fejzl i)
359 £5 8 Eo)7] $3] chromatographyE o}
43 AAAHPL sl aluminagl DEAE-Cellu-
lose, DEAE-Sephadex & 27t 4| 2 3] X85
ANAIFIL 280 nmel A ] FHEE 7EoE bl
A QR0 £ AL o)F FFo N an-
throne 4uk-&-3} 625 nmol| 48] F2=5 AT
224 childg {8 Fe, Aok diodR
9] AHAlE aluminaE FAAME AHEsle ARG
DEAE-Cellulose £}, DEAE-Sephadex% il A
chromatographydl] ¢J3le] o] A&# oz A=
o}

UAtel 2

2 ATe 9% G aPegen &
gsjolen ofe] A=)

BEIR

Carney, S. L. 1986. in M. F. Chaplin and J. F. Ken-
nedy eds. Carbohydrate analysis, a practical app-
roach. IRL Press. Oxford and Washington DC. p.
135.



76 Kor. J. Mycol. Vol. 20, No. 1, 1992

Chihara, G., Hamuro, J., Maeda, Y. Y., Arai, Y. and
Fukuoka, F. 1970. Fractionation and purification of
the polysaccharide with marked antitumor activity,
especially lentinan from Lentinus edodes. Cancer
Res. 30: 2776-2781.

Cho, H. ], Shim, M. J., Choi, E. C. and Kim, B. K.
1988. Studies on Constituents of Higher Fungi of
Korea(L VII). Comparison of Various Antitumor
Constituents of Coriolus versicolor. Korean J. Mycol.
16: 1622-174.

Cooper, T. G.1977. In The Tools of Biochemistry. A
Wiley Interscience Publication N. Y. and London.
p. 136-168.

Faltz, L. L., Reddi, A. H Hascall, G. K., Martin, D,
Pita, J. C. and Hascall, V. C. 1979. Characteristics
of Proteoglycans Extracted from the Swarm Rat
Chondrosarcoma with Associative Solvents, J. Biol.
Chem., 254: 1375-1380.

Fukuda, K., Uematsu, T., Hamada, A., Akiya, S., Ko-
matsu, N. Okubo, S. 1975. The polysaccharide from
Lampteromyces japonicus. Chem. Pharm. Bull. 23:
1955-1959.

Hirase, S., Nakai, S, Akatsu, T. Kobayashi, A., Oo-
hara, M., Matsunaga, K., Fujii, M., Kodaira, S., Fujii.
T., Furusho, T., Ohmura, Y., Wada, T., Yoshikumi,
C., Ueno, S. and Ohtsuka, S. 1976a. Structural stu-
dies on the antitumor active polysaccharides from
Coriolus versicolor (Basidiomycetes). I. Fractionation
with barium hydroxide. Yakugaku Zasshi 96: 413-
418.

Hirase, S., Nakai, S. Akatsu, T., Kobayashi, A, Oo-
hara, M., Matsunaga, K., Fujii, M., Kodaira, S., Fujii.
T., Furusho, T., Ohmura, Y., Wada, T., Yoshikumi,
C., Ueno, S. and Ohtsuka, S. 1976b. Structural stu-
dies on the antitumor active polysaccharides from
Coriolus versicolor (Basidiomycetes). II. Structures
of B-D-glucan moieties of fractionated polysacchari-
des. Yakugaku Zasshi, 96: 419-424.

Kjellen, L., Oldberg, A. and HooK, M. 1980. Cell-sur-
face Heparan Sulfate: Mechanisms of proteoglycan-
cell association. J. Biol. Chem., 255, 10407-10413.

Maeda, Y. and Chihara, G. 1971. Lentinan, a new im-
munoaccelerator of cell-mediated responses. Nature
229: 634.

Oldberg, A., Kjellen, L. and Hook, M. 1979. Cell-Sur-
face Heparan Sulfate: Isolation and Charaterization
of A proteoglycan from rat liver membranes. J. Biol.
Chem. 254, 8505-8510.

Park, K. S. and Lee, J. S. 1991. Optimization of Media
Composition and Culture Conditions for the Myce-
lial of Coriolus versicolor and Lentinus edodes. Ko-
rean J. Biotechnol. Bioeng. 6. 91-98.

Park, Y. D, Hong, Y. K, Whang, W. K, Huh, J. D.
and Park, S. 1989. Comparisons of Protein-bound
Polysaccharide Contents Obtained from Mycelial
Cultured Broth and Fruit body of Coriolus versico-
lor. Korean J. Mycol. 17: 223-228.

Roland, J. F., Chmielewicz, Z. F., Weiner, B. A, Gross,
A. M, Boening, O. P., Luok, J. V., Bardos, T. ],
Reilly, H. C., Sugiura, K, Stock, C. C., Lucas, E.
H., Byerrum, R. U. and Stevens, J. A. 1960. Calva-
cin, a new antitumor agent. Science 23: 1897.

Tsukagoshi, S. and Ohashi, F. 1974. Protein-bound
polysaccharide preparation, PS-K; effective against
mouse sarcoma-180 and rat ascites hepatoma AH-
13 by oral use. Gann, 65: 557-558.

Yanagi, S. O. and Takebe, I. 1984. An efficient me-
thod for the isolation of mycelial protoplasts from
Coprinus macrorhizus other basidiomycetes. Appl.
Microbiol. Biotechnol. 19: 58-60.

Yoshioka, Y., Sano, T. and Ikekawa, T. 1973. Studies
on antitumor polysaccharides of Flammulina veluti-
pes (Curt. ex Fr) sing. L. Chem. Pharm. Bull. 21:
1772-1776.

Accepted for Publication on April 2, 1992



