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Properties in Formation of Protein-Binding Polysaccharide
in Cordyceps militaris
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Department of Natural Science, Jeonju University

Abstract

The effects of liquid culture conditions and nutrient sources on the formation of protein-binding polysaccharide
(PS) in Cordyceps militaris were examined. The formation amount of PS was increased in proportion to the
growth rate of mycelium, in case of higher aeration or lower acidity. The optimum growth temperature of the
mycelia was 25C for the formation of PS. The optimum carbon source and nitrogen source were glucose and
peptone, respectively. The ratio of C/N was optimal with 3% glucose to 0.5 % peptone. The sugar composition
in the PS was greatly changed according to the carbon sources. The mycelium of Cordyceps militaris by liquid
culture showed a higher electron donating ability than that by solid culture.
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Fig. 1. The yield of protein-binding polysaccha-
ride from mycelium and fruiting bodies of Cor-
dyceps militaris by hot-water extraction.
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Fig. 2. The effect of carbon sources on the for-
mation of protein-binding polysaccharide in Cor-
dyceps militaris at 25C for 15 days.

A : glucose, B : mannose, C : galactose,

D : xylose, E : sucrose, F : lactose, G : starch.

Table 1. The effect of carbon sources on sugar
composition in protein-binding polysaccharide iso-
lated from mycelium of Cordyceps militaris

Carbon” Ratio to glucose

SOUrCeS  Gal Man Fuc Xyl Ara Rib
Glucose 059 023 008 004 001 001
Mannose  0.84 065 0.03
Galactose 123 078 004 001 001 002
Xylose 098 063 005 002 - -

0.01 - -

Sucrose 047 022 004 001 001 -
Lactose 098 064 0.03 0.01 - 0.03
Starch 087 055 006 001 - -

Y Gal : galactose, Man : mannose, Fuc : fucose, Xyl : xylose,
Ara : arabinose, Rib : ribose.

- A - B
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Fig. 3. The effect of nitrogen sources on the
formation of protein-binding polysaccharide in
Cordyceps militaris at 25C for 15 days.
A : ammonium sulfate, B : sodium nitrate,
C : ammonium nitrate, D : urea, E : peptone.
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Fig. 4. The effect of C/N ratio” on the for-
mation of protein-binding polysaccharide in Cor-
dyceps militaris at 25°C for 15 days.

" C/N ratio = glucose % : peptone %.
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Fig. 5. The formation of protein-binding poly-
saccharide by culture methods of Cordyceps mili-
taris at 25T for 15 days.
A : shaking culture (130 rpm/min.),
B : stationary culture.
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Fig. 6. The effect of incubation time on the for-
mation of protein-binding polysaccharide in cul-
ture broth of Cordyceps militaris.
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Fig. 7. The effect of incubation time on the for-
mation of protein-binding polysaccharide in my-
celium of Cordyceps militaris.
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taris at 25 for 15 days. & 2= Table 29} At} 4802 Auls = 14

Table 2. Relationship between electron donating ability and the content of solid and protein-binding
polysaccharide isolated from cultivated mushrooms

Solid" Protein-binding polysaccharide

Mushrooms

(£%) PSZ)(mg%) Electron donating ability (umoles / min mg)

Ganoderma lucidum

Wild fruit body 3.00 632.1 33.78
Cultured fruit body 1.75 691.1 11.90
Myecelium in broth 0.96 50.2 40.88

Phellinus linteus
Cultured fruit body 1.24 339.6 15.01
Mycelium in broth 1.03 630.6 9.87

Lentimila edodes

Cultured fruit body 1.91 890.3 30.66

Myecelium in broth 0.84 181.0 6.11
Cordyceps militaris

Cultured fruit body 2.07 318.1 22.14

Mycelium in larvae 512 661.9 18.29

Mycelium in broth 1.12 2313 29.54

%2 pry weight base with g/100g and mg/100g, respectively. Samples were prepared by steaming extraction at 110°C for 2 hr,
precipitated with ethanol at 80% level.
2 PS : amount of protein-binding polysaccharide.
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Fig. 9. The DPPH" reduction by protein-
binding polysaccharide isolated from Ganoderma
lucidum and Coriolus versicolor.

" DPPH (1,1-diphenyl-2-picrylhydrazyl)
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