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Optimun Conditions for Production of Mycelia and Extracellular Polysaccharide from Inonotus obli-
quus and Their Immunomodulating Acitivities. Hee-Sung Park, Dong-Il Shin, II-Kyung Chung and
Byung-Keun Yang*. Department of Biotechnology, Catholic University of Daequ, Gyungbuk 712-702, Korea
- Optium conditions for the production of mycelia and extracellular polysaccharide (EXPS) from sub-
merged mycelial culture of Inonotus obliguus and their immunomodulating activities were investigated.
The optmium production of mycelia and EXPS from I. obliguus was observed in mushroom complete
medium (MCM). The optimum pH, temperature, and agitation speed for the production of mycelia
and EXPS were 5.5, 25°C, and 150 rpm, respectively. The culture period for maximum production of
mycelia (10.89 g/1) and EXPS (1.25 g/1) in shake flask cultivation was 11 days. The anticomplementary
activity of intracellular polysaccharide (INPS) and EXPS form L obliguus increased in a dose-dependent
manner. Lysosomal enzyme activity of EXPS and INPS increased by 2.0- and 2.2-fold at 100 pg/ml
concentration, respectively, compared to the control group.

Key words : Inonotus obliquus, extracellular polysaccharide, intracellular polysaccharide, anti-complementary
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chaetaceae)ol] &3t= HAQEMN F2 FEOF AMEE o] g &AL ltH26,27].
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A 7B A5 AE3sr] Y3ste] PDB (potato dextrose
brothe), YM (yeast malt), MCM (mushroom complete me-
dium), PMP (potato malt peptone), @ MY (malt yeast) &
o WAE o &3 7t WA 24 /) e 2ok
PDB: potato dextrose broth 24; YM: yeast extract 3, malt
extract 3, peptone 5, dextrose 10; MCM: glucose 20, yeast
extract 2, peptone 2, KbHPOy 1, KH POy 0.46, MgSOy4 0.5;
PMP: potato dextrose broth 24, malt extract 10, peptone 1;
MY: malt extract 20, yeast extract 209, pHe= B 458

Z4s9.
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FHA g4 Mayer J[7] o2 =339tk NHS (normal
human serum), GVB™* (gelatine veronal buffered saline, pH

7.2)9F AXEY - 9 gFA(100, 500 2 1,000 pg/ml)E 77t
50 w4 et 37°Col A 3087 WA F wglo)
GVB™Z 350 ul® H7}3} a1, o] 108] o A 1608747 <1<
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250 plA F7ksted 1 AJ7bE<E 8184171 T8 PBSE 25 mI¥
Noto] 9422 F AEAE 3
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complement hemolysis, TCHs)2] A X]&(inhibition of
TCHsy, ITCHwx)Z YeRHUTE Positive E&& LPS
(lipopolysaccharide)E AF8-3} 4 o).

TCHs of control - TCHsy treated with sample

ITCHs0 (%) = TCHsp of control <100
AN E2
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o) 2 H) 3 (macrophage)+= 5-8F% -4 BALB/c v}-$-2~¢]
E7HH o 10% thioglycollate medium 3 ml& &7} FUg

% 3 ojujq it ME FE= 10% FBS (fetal bo-
vine serum)7} % 7}8 HBBS (Hank's balanced salt solution)
buffers o] 43}o] 1x10° cells/ml2 2AsQ 3, 1 3, 9%-
well microplate?] 7} welld] H]E?ﬂ_‘?}‘?ﬂ(blos cells/well)
200 pl® B239ch A7) AEE 37°C, 5% CO, 270 A
2 A 7HEek wjoFst & plateS 74HA oM v EAAAHE
& AASt FAQ dANEE EstAch AxY - 9 o
A9 LPSE 10, 50 2 100 pg/ml FE=2 H7FstAY E=
A7VskA] ¢k 37°C, 5% CO, 27 3lol A 48417t 52k wj ok
33T

CHAMIZS] lysosomal enzyme &M 53

Lysosomal enzyme &4-2 96-well flat-bottomed tissue
culture platesE o]83}o] #4438} %H21]. 01% Triton X-100
25 ul—‘ 747} }od microplate (2X1O cells/well) ol A o2 4|

X 935 43217 10 mM PNPP (p-nitrophenyl phos-
phate) %—Qﬂ 150 ulS 2] AHIE 2] lysosomal enzyme (acid
phosphatase)] Wk-3-71 " 24 H7leAth 1 5, 50 pl citrate
bufferS 7+ wello] H7}13F &, 37°Col| A 1417 F<F wjok3t
t}, 0.2 M borate buffer (pH 9.8) 25 pl& W& EFF
A7bskal, 405 nmol A FREE FASH T

&4 e

AY AIEL SPSS (statistical package of social science)
program$ ©]-§-3}a] 4, W] w91, AVOVA (analysis of
variance) £4 & F8 YeERAon, 7 AT 7+ A
o BAA 94 p<0.05 5
test [3]e]l oJs) HAsIAtt

Zol| A Duncan’s muliple range
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ol&3 4¥ A}, MCMA 744 %3, YM, PMP, MY,
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e Adold, Ao RrAFI TFH WA WA T
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ofiel 77197 T A% dEdol 2A EFE wjA| A
TAA Aol dosirhs 9ok HAle] Y 543 vl
FFe Hole RS AU £ 9

Flask g o A pHell u}2 A}xﬂ A& Az T
A Aol v]X & G 2ASE A3Fig. 1) pH 5504 AL
A g 941 g/l, AES] TgA Aake 116 g/12 714
Eo, pH7F 8001 e A At AlE9] gl
A2ko] 23k glnk o) Choi[2]9} Lee F[15]9] #4] pH 6.0
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Table 1. Effects of medium on the mycelial mass and ex-
tracellular polysaccharide from submerged culture of
Inonotus obliquus in shake flask

Media” Mycelial mass Extracellular
(g/]) polysaccharide (g/1)

YM 8.29+0.36 0.86+0.04

PDB 5.3410.32 0.47+0.05

MCM 8.93:0.47 0.94+0.08

PMP 8.05+0.29 0.65+0.04

MY 7.34+0.31 0.61£0.03

"Described in Materials and Methods.
Culture conditions: 125 rpm, 1% inoculum, pH 5, 25°C, and
10 days.
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Fig. 1. Effect of initial pH on the mycelial mass and production
of extracellular polysaccharides from submerged culture
of Inonotus obliguus. Culture conditions: 25°C, 125 rpm,
1% inoculum, and 10 days.
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S Aol H A, 1259 175 rpmo] A& vl A 33
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% thFig. 3). 2 wHkET o = FAA 9] pellet 27]71 &
ol wek A Uze] Ak A R A gEe
Fu ool Zastel TAIS Aol AskE 7] BE ol
A7+ Ft}19]. Natarajan3} Raman [16]9] Lentinus cladopus2]
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Fig. 2. Effect of temperature on the mycelial mass and pro-
duction of extracellular polysaccharides from sub-
merged culture of Inonotus obliquus. Culture conditions:
pH 5.5, 125 rpm, 1% inoculum, and 10 days.
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Fig. 3. Effect of agitation speed on the mycelial mass and pro-
duction of extracellular polysaccharides from submerged
culture of Inonotus obliguus. Culture conditions: pH 5.5,
25°C, 1% inoculum, and 10 days.
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Fig. 4. Time course of the mycelial mass and production of ex-
tracellular polysaccharides from submerged culture of
Inonotus obliguus in a Erlenmeyer flask. Culture con-
ditions: pH 5.5, 25°C, 150 rpm, and 1% inoculum.
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Fig. 5. Anticomplementary activities of the extracellular (EXPS)
and intracellular polysaccharides (INPS) obtained from
submerged cultrue of Inonotus obliguus. LPS was used
for the positive control. Each value is the mean+SD of
triplicates.
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. Macrophage cellular lysosomal enzyme activities of the
extracellular (EXPS) and intracellular polysaccharides
(INPS) obtained from submerged cultrue of Inonotus
obliquus. NC denotes normal saline, which was used for
the negative control. LPS was used for the positive
control. Concentration of macrophages was 2.5x10°
cells/ml. Each value is the mean+SD of triplicates. * *

‘ Means in the same column with different superscripts

are significantly different (p<0.05).
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