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Production of Protein-bound Polysaccharides by
Solid-substrate Fementation of Lentinus edodes
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Abstract

The possihility of solid-substrate fermentation of Lentinus edodes for the production of pretein-boud pol-
ysaccharides(PBP) was studied. Zeohte and orchid-pot soil were used as solid materials for the culture
because of the desirable physical properties. Sucrose and starch were good carbon sources for the pro-
duction of PBP by the solid-substrate fermentation of L. edodes. Among the nitrogen source, bactosoyton
was very effective for the PBP production, The optimum pH for sclid-substrate fementation for the pro-
duction of PBP was at pH of 5.5, The PBP production reached to 5~5,5mg per 100g solid-substrate.
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Solid-substrate
fermenlalion

* extracted with 100C hot water for 4 hrs
* filtration

Residues

Fillrate

* concentralion (1710 wel) and
addition of 3 vol ethanol

« standing overmight al 47

* centniugation

Precipilate

* thaly 515 against disulled water

* concentration and dissolution
in disulled water
* |1 ophlization

Protein-boud polysaccharide

Scheme. 1. Extraction and fractionation of
the protein-bound polysaccharide from solid-sub-
sirate fermentation of L. edodes.

Plate. 1. Mycelium growth of Lentinus edod-
es from different solid-substrate fermentation.

A trice hulls, B :rice, C:zeolite, D : wheal,
E : sponge, *: Solid-substrate were cultured at
28°C for 7 days.
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Table 1. Effect of carbon sources on protein-
bound polysaccharide yield from solid-substrate
culture of Lentinus edodes on zeolite

Yield of protein-hound

Carbon source polysaccharide{mg)

Glucase

1.50£0,35
Fructose 1.32+0.09
Sucrose 1.69+£0.42
Maltose 112017
Sarhitol 0.51+0.04
Starch 1.9840,21

a : Cultred at 28°c for 17 days in the solid medium con-

tamning each carbon source with potassium nitrate. b :
The values were calculated on the basis of 100g solid-sub-
slrates.
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Table 2. Effect of carbon sources on protein-
bound polysaccharide yield from solid-substrate
culture of Lentinus edodes on orchid-pot soil

Yield of protein-bound
Carhon source

polysaccharide {mg)
Glucose 1.86+0.11
Fructose 1.18+£0.15
Sucrose 1.94+0.14
Maltose 1.09+0.28
Sorbitol 0.50+£0.03
Starch 1.91+0.18

a : Cultred at 28% for 17 days in the solid medium con-
raining each carbon source with potassium pitrate, b :
The values were calculated on the basis of 100g solid-sub-

strates,

Table 3. Effect of nitrogen sources on of pro-
tein-bound polysaccharide yield from solid-sub-
strate culture of Lentinus edodes on zeolite

. Yield of protein-bound
Nitrogen scurce

polysaccharide (mg)
Peptone 311010
Tryptone 3.0240.14
Bacto soytone 3.37£0.11
Ammonium tartrate 2.21+0.08
Ammonium sulfate 2.01£0.14
Ammaoniumn nitrate 2.05+0,14
Potassium nitrate 2.51£0.16

a : Cultred at 28 for 17 days i the solid medium con-

taining each nitrogen source with starch. b ; The values
were calculated on the basis of 100g solid-substrates,

Table 4. Effect of nitrogen sources on of pro-
tein-hound polysaccharide yield from solid-subs-
trate cnlture of Lentinus edodes on orchid-pot
soil

Yield of protein-bound

Nitrogen source polysaccharide(mg)

Peptone 3.08+0.11
Tryptone 3.02+0.14
Bacto soytone 3.36£0.04
Ammonium tartrate 2.11+0.14
Ammonium sulfate 1.92+0.10
Ammonium nitrate 2.01+0.21
Potassium nitrate 2.39£0.05

a : Cultred at 28°C {for 17 days in the sohd medium con-
taimng each nitrogen source with starch. b : The values
were calculated on the basis of 100g solid-substrates,
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g
Table 5. The productivity of various media :g 5
for protein-bound polysaccharide from solid-sub-
strate culture of Lentinus edodes on zeolite g 44
Yield of protein-hound g‘
Medna polysaccharide(mg) E 3
LEM 5.2640.20 5
MYG 4.92+0.10 s, ]
ACM 5.104£0.16 o
MCM 4.90+0.13 = J
GCM 456018 1 — ‘ :
4 5 ] 7 a
a @ Cullured at 280 for 9 davys, h . The walues weve oH

calculated on the basis of 100g solid-substrates, MCM :
glucose 2%, peptone (.2%, yest extract (.6%. GCM :
glucose 3%, sucrose 2%, peptone {.4%, veast extract
1%, casamune acid 0.5%5, KH.PO, 0.046%, KL,HPOQ, 0.1%,
MgS80 - THoO 0.05%, agar 1.5%, ACM : starch 2%, bac-
to-soytene 0.4%, yest exlract 0.6%, KH.PQ, 0.046%,
EH.P0 0.1%, MgS0, « 7THO 0.05%, agar 1.5%. MYG :

YTig. 1. Effect of pH on protein-bound polysac-
charide yield from solid-substrate culture of Len-
tinus edodes with zeolite. * : Cultured 28% for 17
days,

-]

malt extract 1%, vest exiract 0.4%, glucose 0.4%, agar
1.5%. LEM : glucose 2%, starch 2%, bacto-soytone 0.
4%, yeast extract 0,695, KH,PQ, 0,046%, K.HPO, 0.1%,
MgSQy - THeD 0.05%6, agar 1.5%.

Table 6. The productivity of various media
for protein-bound polysaccharide from solid-su-
bstrate culture of Lentinus edodes on orchid-

TN

Yield of prolein-bound polysacchande{mg)

pot soil
y Yield of protein-bound ¢
edia polysaccharide(mg)
LEM 5.21:£0.28 i : é ”
MYG 4.7140.14 ; g
ACM 5.19+0.28 P
MCM L4 20, . .
GOM j g;l +8 ?Z Fig. 2. Effect of pH on protein-bound pelysac-
et chavride yield from solid-substrate culture of Len-

a : Cultured at 28 for 9 days. b : The values were tinus edodes with orchid-pot seil. * : Cultured
calculaled on the basis of 100g solid-substrates, 28 for 17 days,
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