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ABSTRACT: To examine physico-chemical properties of the polysaccharide extracted from liquid-cultured mycelia
of Schizophyllum commune, each the polysaccharide was extracted with hot water treatment and then fractionated
with ethanol, alkaline solution and ultrafiltration. And we determined carbohydrate contents, composition of amino
acids, infra-red spectrum and viscosity. Carbohydrate contents of polysaccharide treated with ethanol and ultra-
filtration were 72.0% and 62.3%, and proteins content were 15.3% and 32.0% respectively. The carbohydrate con-
sisted of four monosaccharides and the protein contained 16 amino acids. The polysaccharide obtained from
ultrafiltration was shown an absorption band characteristic of the S-glycosidic linkage by infra red spectra. These
results suggest that the polysaccharide extracted from Schizophyllum commune showed the characteristics of protein-
bounded polysaccharide, and it was Aglycosidic linkage with strong viscosity.
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X upH Al (Schizophyllum commune Fr.)S XupHAls}
(Schizophyllaceae) X|7HHA1<+(Schizophyllum Fr)o = 7k
Fagola mMgk 92 doQdt. BREH 7hEe] 4A
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krestin(Tsukagoshi er al, 1974), X|vpPHAle]  schizophyllan
(Komatsu et al, 1969; KB 5 &, 1992), AjHA2]
grifolan(Ohno er al, 1984), BAIHA 2 JEHAE ]85t
OEFE o83 715742% 2 ookgo] /= e 4
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B Aol AMg-E XwPHA (Schizophyllum commune Fr.)yS
AFAR A A, Ad) ALAAE ol&siit Adr1e] AR
AZHE FFHo=2 Fe2|st FANSchizophyllum commumeyE
potato dextrose agar(PDA, Difco Co.)llA 27.5°C, 10¥
B ujeFst &, o FElE FARIE AAPIA] o wlj sted
T2 o] &3k thFig. 1).

HHX] 2 AlSF

+F B, 54 2 S 238 v EE potato dextrose
broth & agar(Difco Co., USA)E AME-3I3 o1, d=)
WS 915 AR = glucose 4%, yeast extract 0.5%, peptone
1.5%, K,HPO, 0.046%, KHLPO, 0.1%, MgSO, - TH,0 0.05%S}
basal medium 10 m/& 718 5 11 2 AT A
(pH 5.5 AHE-3Ft}. Basal medium® 242 0.5%<]
FeCl, + 6H,0, 0.36%<] MnCl, + 4H,0, 0.3%%] ZnCl, %
0.05%2] CuSO, * 5H,0 °IAtt. T & H S 913 sulfuric
acid®} phenol2- Sigma Co.(USA), TH 2 A Z-&- bicinchoninic
acid(BCA) @ d A F kit(Pierce Co.)& AHE-3IHNoH,
2 98] BE Aok 5 AES ol&-aiith
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500 m/ WY& baffled A2t Skl 10miE HE5}H]

Fig. 1. Fruit body (left) and mycelia (right) of Schizophyllum

commune.

Fig. 2. Colony features of the isolate Schizophyllum commune
grown for 10 days at 28°C on PDA.

27.5°ColA 120 rpm -2 647 X & wjokate] F vk
o o] gt & wig T+t wids vigH S 51
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working volume 3/, @HFE% 150 rpm, 5713 0.5 vvm
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o]-g-3le] kel (Sartocon-Mini system, Satorius Co.)E
33] HHEsie] Aojzl RS FAAZSIATHSC-UP). Bt
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FRAZL F, 100°CA] 5A1ZF ERF 7Rl A ZITE. o 79
3ujFe] ethanols 718l 4°CollA o=t WAg & 44
weldte] 42 AEds FAAXNUTY °)AS 1 me
pyridine®l] 83JA17]2L 0.2 m/®] hexamethyl disilazane3}
0.1 m/] trimethyl chlorosilanes 7Fskal 80°CollA] 304-7F
HESAI AT BES-Y F-9] -2 gas chromatography (Shimadzu
GL 9A)E 0|83t FAs o, #4271 thga) it
column; 3% OV-17 (80~100mesh Shimalite) 3 mm D X 3 mL
borosilicate glass packed column, column temperature;
150~180°C, gradient; 1°C/1min, detector; frame ionization
detector (FID), detector temperature; 190°C, injection
temperature; 190°C, flow rate; carrier gas —N,(50 m/min),
combustion gas-H,(60 m//min), air(60 m//min).

T olo|=Ate] 24

A& F2] o}n] =2k Beckman system 6300 amino acid
analyzers ©]-8-3te] Atk ZH2he] AR 4 mgs 1 m/e)
6 N HClol 838lA1A, 2425 533 & 283t 110°C
oANA 2417F FF THEREIAIRD § o Fste] S AA
313 7 EEste] AZE AlEE 0.08 M sodium citrateS}t
02N HCl®] gHrel 98- 2mpol] E8iA1A 15 50 =
ofgfj o] Z7olA E243}t}. column; Beckman 2.6 mm
D x200mm L, ion exchange resin No. 338076, flow rate ;
buffer solution 0.33 m//min, ninhydrin 0.17 m//min, analysis
cycle time; 60 min, column pressure; 147 kg/em’, ninhydrin
pressure; 7 kg/em’, column temperature; 50~70°C gradient,
N, pressure; 2.8kg/cm’, reaction bath temperature; 130°C,
wave length; 440 nm, 540 nm, detector ; tungsten.

IR spectrum

ARPHAL AR =] ¢ FF ek, UFAE]
OdF FEEE IR absorption> AlE 10 mgell 2008}
(wiw)2] KBrS whxpabibel] W nlfjsle] pelletz THE
T}, FT-IR(Bruker, 1FS-48, Germany)E ©]&3lo] 4
STt ol A1,3-glucan®] AR curdland} o tF2E
L&A starchs ARFE-3FAT}.
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A TEE GAIFE Fo|al S48, 718 spindle
No. 5, 1~50 rpm, 30°C2]3}T}.
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Table 1. The yield and compositions of each polysaccharide
extracted from the cultured mycelia of Schizophyllum

commune
) Content(%o)
Extracts Yield (%)
Carbohydrate Protein
SC-EP 0.32 72.0 15.3
SC-1P 0.19 48.9 248
SC-UP 0.26 62.3 32.0
SC-NEP 1.63 57.9 282

SC-EP: Extracellular polysaccharide extracted from S. commune
SC-IP: Intracellular polysaccharide extracted from S. commune
SC-UP: Ultrafiltrated polysaccharide extracted from S. commune
SC-NEP: Native extracellular polysaccharide of S. commune
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Table 2. Contents of monosaccharides of the polysaccharide (SC-EP)
extracted from the cultured mycelia of Schizophyllum

commune

Monosaccharide Content(%)
Xylose 43
Fructose 26.1
a-Glucose 383

[Glucose 313
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glucose’} & O|F3L, fructose”t 26.1%= =4 sl
ARO™ xyloseZ7} 4.3%% A% THE] Ue Aoz Ho}
hetero TFFF<l Ao 2 FHEHAY. a-9F FGlucose®] &
o 7F7} 383%2} 31.2% ©192H, a9} Aelucose?] H]-&-2
1:0.822A] a-glucose?] o] of7F A Uepsth o
Q] EAl = ofg] 7] Fo] EAlE ) thdFol L,
AR e R § 2wl RS ARgshe 3
Sl wet dolstar, 1 PR B fAKSE ZloR
dHF ] 5, 2003; Kim et al., 1980).
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S. commune2| A BUEZRE E2]3F SC-EP t}
gl 74 oAt 24 A= Table 33 2tk A
HSEZNH 28 O3Fe 169 F9 opn|ite=w
TAEo] A, aspartic acid, glycine & glutamic acid 5]
Z17F 12.5%, 18.1% 2 152%, 54 o)Akl alanine
9.9%% 33l e Ao eyt d3 Tl
O -glucosidic A%<l #oI3lal = threonine?} serine®]

Table 3. Contents of amino acids of the polysaccharide (SC-EP)
extracted from the cultured mycelia of Schizophyllum

commune
Amino acids Contents(%)
Aspartic acid 12.5
Threonine 2.9
Serine 2.7
Glutamic acid 15.2
Proline 10.1
Glycine 18.1
Alanine 9.9
Valine 5.7
Methionine 0.9
Isoleucine 33
Leucine 6.0
Tyrosine 1.6
Phenylalanine 22
Histidine 1.8
Lysine 5.7
Arginine 1.4
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ATHTable 5). 71554 TFF= F =7} 733k chitosan (Sigma
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Table 5. Viscosity of the polysaccharides extracted from the
cultured mycelia of Schizophyllum commune

RPM Viscosity(CPS)
SC-UP Chitosan
1 1.2x10° 1.6x10°
20 68 80
50 32 56

SC-UP: dissolved in DDW(0.5%)
Chitosan: dissolved in 0.IN HCI(0.5%)

Table 4. IR spectrum of the polysaccharide(SC-EP) extracted from the cultured mycelia of Schizophyllum commune

Sample IR absorption (Frequency, cm ')

Curdlan 3418.4, 2891.9, 1652.6, 1374.2, 1261.5, 1164.0, 1079.0, 889.6, 572.5
Starch 3437.7, 2930.6, 1646.5, 1370.1, 1240.7, 1158.7, 1080.5, 861.3, 574.8
SC-EP 3392.2, 2930.5, 1652.7, 1418.7, 1259.4, 1071.9, 891.8, 813.8, 667.7




AupAl AR i FERRE e gERel olstek 54 95

C-3646)2] 0.5% &9<] 749-= 7H2F 1.6x10° cps, 80 cps,
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glucoside & 2ol B1,6-glucoside Ajo] EA|E o]F L
Qom, 2= 3G e E=go]

= Aoz IHATOKE 5 5, 1992). o]& gk E4
FoAe] B 1A 2 ®HIo Fa3% S4S
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0.19~1.63%°] +&5 YeRATE ol 37 & &
48.9~72.0%°] 3L, AL 15.3~32.0%% 3l Je=
20 2 Yepit} 53 SC-EP thd72] 74 Z-2 glucose” |
69.6%Z 5 ©|F3L, fructose”} 26.1%, 227F2] xyloseZ
TE Z 02 Y= 210 & Hot hetero TFEF#RI 2102
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Aol #o3laL U threonines} serine?] 73-$-= 2.9%
2.7%% YERTE IR #4243 o] a 9 Sglucan®]
A RS AoF Yepdtt. shelo g2 Az
TFEFH(SC-UP)] 0.5% &) H%== 20rpm Al 70 cps®=
Uelstth, o) AnpAl AAuYg #AAE E55E
sto] oflghE: A A& thFFE T TeFe] AgE
il ThgRo] A3 FEE o] T, G2 2714 o] de] Wl
EABIL 9lom, ojmiAke Aboln]iate] glgo] wo
Ao yepydth. thdFo] 23 4 o 9 Bglucano]
EAEkAL dom, et A4S YR

FAIN I
E A= 20089% AEHTUE B AHY
IR A ho 7 FYPHUS-S WY, old FA=Hu T},

ukeks], o] 55 1991. dH2] WA, WSk} p. 52.

o1F%-, AE, A3, o1dd. 1990. YR FAK LAE|FEE0]
BAA S} hfAll mA= G F=23t3]A] 18:137-144.

O, WS, A HY, 0124, 2003. Ganoderma lucidum TY0052]
AdA S} AABIFEETE el vgRe] olsishy 54,
T3 %813 %] 18(2):141-148.

KB B JIAIES. 1992. B DI, e Benpby t
% -, HO. p. 31~321.

Kim, B. K., Chung, H. S., Chung, K. S., and Yang, M. S. 1980.
Studies on antineoplastic components of Korean basidiomycetes.
Kor. J. Mycol. 8:107-113.

Chihara, G, Hamuro, J., Maeda, Y. Y., Arai, Y., and Fukuoka, F.
1970. Fraction of the polysaccharide with antitumor activity,
expecially lentinan, from the Lentinus edodes(berk) Sing.(an
edible mushroom). Cancer Res., 30:2776-2781.

Deslandes, Y., Marchessault, R. H., and Sarko, A. 1980. Triple-
helical structure of (1 — 3) fD-glucan, Macromolecules,
13:1466-1471.

Dubois, M., Gilles, K. A., Hamilton, J. K., Robers, P. A., and
Smith, F. 1956. Colorimetric method for determination of
sugars and related substances, Anal. Biochem.. 28:350-356.

Ikekawa, T., Nakanishi, M., Uehara, N., and Chihara, G. 1968.
Antitumor action of some basidiomycetes, especially Phellinus
linteus. Gann 59:155-157.

Komatsu, N., Okubo, S., Likumoto, S., Kimura, K., Saito, G,
and Sakai, S. 1969. host-mediated antitumor action of schizophyllan,
a glucan produced by Schizophyllum commune. Gann,
60:137-145.

Lee, J. W, Baek, S. J,, and Kim, Y. S., 2008. Submerged culture
of Phellinus linteus for mass production of polysaccharides,
Mycobiology, 36(3):178-182.

Neely, W. B. 1957. Infrared spectra of carbohydrates. Advanced
in carbohydrate chemistry. 12:13-33.

Ohno, N., Suzuki, 1., Oikawa, S., Sato, K., Miyazaki, T., and
Yadomae, T. 1984. Antitumor activity and structure
characteristrization of glucans, extracted from cultured fruit
bodies of Grifola frondosa. Chem. Pharm.Bull., 32: 1142-1151.

Ohno, N., Shinohara, H., and Yadomae. T. 1987. Conformation
of the (1 = 3)-#D-glucan in the sclerotia of Sclerotinia
sclerotiorum 1FO 9395 assed by carbon 13-cp-mass nmr
spectroscopy, Carbohydr. Res., 168:110-114.

Smith, P. K., Krohn, R. 1., Hermanson, G. T., Mallia, A. K.,
Gartner, F. H., Provenzano, M. D., Fujimoto, E. K., Goeke,
N. M., Olson, B. J., and Klenk, D. C. 1985. Measurement of
protein using bicinchoninic acid. Anal. Biochem.. 150:76-85.

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. Jpn. J. Cancer Res.,
65:557-560.



