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Hed o 8 X 4 $F T 5 A% - single cell protein,
bakers yeast, Iactobacnlus, etc.

w4 $ 2% : catalase, amylase, protease, pectinase,
glucose isomerase, cellulase, hemicellulase, lipase,
lactase, streptokinase, etc.

Hed P B

— 1 & %3+ ¢ ethanol, citric acid, glutamic acid, lysine, vitamins,
polysaccharides etc.

— = =x ~#}: all antibiotic fermentation
z 2 & 4. insulin, HBV, interferon, GCSF, streptokinase
4 F 8 L $=: steroid biotransformation, etc.
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4.0

Endopolysaccharide (mg/100mg CDW)

05 1 1 ] ]
0 10 20 30 40 50
Time (d)
B4 =~ AR B a0 & T matsutake BCRC 36614 &4z » jo $8 & 4 2 |5

Fig 12. Time course of content of endopolysaccharide produced by 7. matsutake BCRC
36614 cultivated in media with various carbon sources. @. glucose : ().
fructose ; W, maltose ; /. sucrose ; . lactose : [ |, xylose ; 4. mannose : <,

malt extract ; A, brown sugar ; /\. molasses.
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Cell dry weight (g/1)

5.5

5.0

pH

4.5 =
4.0

3.5

3.0

Time (d)

B4 &~ DAK B) B AL BE R 4% FE A3 A T matsutake BCRC 36614 i 42 ¢ > H82 4 & (A)

Fig 15.

B %4k pH (B) 1L 2 15 -

Growth (A) and the change of medium pH (B) during cultivation of T
matsutake BCRC 36614 in media with various amino acid and ammonium
nitrogen source. @, L-arginine ; (), L-valine ; W, L-glutamine : \/, L-glutamic

acid ; . Ammonium nitrate ; [ |, Ammonium tartrate ; 4. without addition.
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Cell dyr weight (1)

"0

S0 ¢
Yoy
(W 5

B =4 = - £ B & peptone & L-arginine ;& £ % 0.2 %z #kJLF - glucose & yeast

Fig 23.

extract & ¥t T matsutake BCRC 36614 @444 E2 £ 58 BHARKR
fdydmE (B) -

Contour plot (A) and response surface curve (B) to study the effect of
glucose and yeast extract on biomass production of 7. matsutake BCRC
36614 at constant peptone and L-arginine of 0.2 %. @: Design point.
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Table 1. Current state of cultivation of mushrooms/macrofungi in bioreactors

Mushroom

Production

Scale

Results

Agaricus brasiliensis
(synonym: Agaricus

Polysaccharide

5-L agitated bioreactor with two six-bladed
turbine impellers

(1.67+0.08) g/L

blazei ss. Heinem.) (5) Ergosterol 25 mg/g (DM)
A be cylind
grocype cy maracea EPS 5-L stirred-tank reactor (KoBioTech Co., Seoul, Korea) 3.0 ¢/L
(synqnym. Agrocybe working volume of 3 L U8
aegerita) (6)
EPS 5-L bioreactor (B. Braun, Germany) 148 mg/L
. Polysaccharide 23.2 % (yield)
Antrodia camphorata (7,8) Total oatvohendl 500-L fermenting tank containing 350 L 71 me/
0t4 pOypPnenos of cultural medium me’s
Crude triterpenoids 108 mg/g
. . . ) 5-L stirred-tank fermentor (KoBioTech Co., Seoul,
Auricularia polytricha (9) Exobiopolymer Korea) with working volume of 3 L 3.1g/L
Collybia maculate (10) EPS 5-L stirred-tank reactor with working volume of 3 L 394 ¢/L
e . 30-L centrifugal impeller bioreactor (CIB) with
Cordyceps militaris (11) Cordycepin warking volume of 21 L 188.3 mg/L
Cordycepin _L bi ; i i i 1.9
Cordyceps sinensis (12) ycep 5-L bioreactor (TopBio, Taiwan) with working ug/g
Adenosine volume of 3L 27 ug/g
5-L stirred-tank bioreactor 5.3 g/L
EPS (KoBioTech Co., Incheon, Korea) 8
Grifola frondosa (13,14) 5-L airlift bioreactor 453 o /L
(Best Korea Co. Ltd., Daejeon, Korea) 228
Exopolymer 15-L bioreactor (Biostat C10-3, B. Braun, Germany) 1.252 g/L
. Endopolysaccharide 300-L bioreactor
Inonotus obliquus (15) and EPS (stirred type, KoBioTech Co., Seoul, Korea) 0.495 g/L
Phelli P. baumii 3.59 g¢/L
¢ mus” . 5-L stirred-tank reactor (KoBioTech Co., Seoul, Korea) . &
(P. baumii, P. gilvus EPS with working volume of 3 L P. gilvus 530 g/L
and P. linteus) (16) P. linteus 2.43 g/L
. . 5-L stirred-tank reactor (KoBioTech Co., Seoul, Korea)
Phellinus gilvus (17) EPS with working volume of 3 L 53 g/L
Sarcodon aspratus (18) EPS 5-L stlrred—tan.l:c reactorl(KoBmTech Co., Seoul, Korea) 268 g/L
with working volume of 3 L
12-L standard bubble column fermentor with working Yield<20 %
volume of 10 L
. L-Malic Y .
Schizophyllum commune (19) . 8-L external-loop airlift column fermentor with . .
ac]d . Y]e] d>40 %
working volume of 7.2 L
5-L airlift reactor (Best Korea Co Ltd., Daejeon, Korea) 3.05g/L

EPS — extracellular polysaccharide

UKL g ot/
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— Table 2. Medicinal composition of mushroom.

THREE LR E AR

%58 69 B BUR

I R w % 4
1. sLA1EH grifolin, coriolin, illudin % & 4& 45 43
2. LB 1ER Fa s o p-A REE Bk 3L
3. %O EH volvatoxin B4k
flammutoxin & 44k
4. P& IEBE E B H eritadenine 4%
5. F& Rt b8 1 H ganoderan, Ak FtE T
6. 1k BE 1 H iEad BH o FX
F4k 0 mFEL
7. Hub A A lentinacin, 5'-GMP Fik o MG
8. PHA % 4 ftip#I 1A y-GHB 0 i &
9. yLhEEAE A -7 A48 454
RNA i 434 e 0 4k

PHA: phytohemagglutinin, GHB: y-L-glutaminyl-4-hydroxy benzene

(:?J(ff’ﬁi « JI| A-1E f, 0 1997)
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Liquid spray inoculation
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x2 RAEEMSEREMESEEAOLER
) EMBHE BRBE LBEXRE ZHEXYE FE EUEFE

BRXEgg) (m/A) (B/A)  (B/A)  he BE/
& K &= Fh 1/9 27/9 15/10 14/11 3884  86.3
B K = 1/9 8/10 25/10 23/11 3622 80.5

T RFREFE.FRESO L EME.20m/E UBHPE
FERBITEETRAPNEYFERE
(e z7. 2010)
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Table 2. Effect of inoculums' size of liquid spawn of golden mushroom (Flammulina velutipes) isolate G7 culture on sawdust

medium with plastic bottle for 1* flush?

Average Production efficiency | Days of pH Water
Inoculums’ | yield (%) complete valueY | contentY
size (g/bottle) spawn run
Sml 99.8 ab 56.8 b 17 5.74 61.75
10 ml 1115 a 694 a 15 5.78 63.0
20 ml 102.3 ab 61.2 ab 14 6.87 61.24
30 ml 93.6 b 534 b 14 6.78 62.29
CK* 99.3 ab 60.5 ab 20 6.82 62.22
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Type of drain

The bags fomirg

Table 1 The growth status of liquid species and sdlid species associated with
Grifola frondosa on original media
EARR] R WHZmee B 22 B3 R Apa L
T Type of Gemunation Full of Growth pol ential Not full -
drain of myeelium/l d mveelium/l d of myeeluim of bag Il
AR AT 5 26 HHHES F 35 0
Liquid Strong, whil eness
and evenness
(] AR A 7 41 RS2 B 2
Solid Unequal baween up
and bolttom, sparse
R3 RRTEREMAERM B SR
Tatle 3 The cutivation results of liquid species and solid species of Grifola frondosa
REMME  RERE i R s FRBETE  RETE EWENE

Rete of primordium Bags of mushmoom Rate of mushroom Total vield of frir -~ Per bag vield — Biological dli:imcy

primociunl % fommtonll % emengencell 5 amengencel % ting bk | ¢ ! O
A B Liguid 180 100.0 I ®.9 179%. § 101. 1 %.8
A i Solid 175 97.2 15) ©.3 1308 § 5.3 9.9
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Total No. of

Kind of spawn sawdust bag

No of black water

formation in sawdust  Percentage (%)

bag
Wheat spawn
made in this study 221 81 36.65
Sawdust spawn
made in this study 072 161 23.96
Wheat spawn
bought from 657 480 73.06

farmer
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