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Study on the Artificial Cultivation of Lentinus lepideus(Fr. ex Fr.) Fr.
—Investigation of Mycelial Growth Conditions—
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ABSTRACT: In order to investigate the cultural characteristics of Lentinus lepideus, media, pH,
carbon sources, nitrogen sources, vitamin and organic acids were tested in submerged culture. It
grew well in GPB(broth), and the optimum temperature and pH was 25°C and 4.2, respectively.
The carbon sources such as galactose belong to monosaccharide and maltose belong to disaccharide
were effective for mycelial growth. Peptone which is compound nitrogen source was good for mycelial
yield but the other nitrogen sources were not effective. Among the various vitamins, pyridoxine
is suitable for mycelial yield. Among the various organic acids, citric acid promoted the mycelial
yield but acetic acid interrupted the mycelial growth of L. lepideus.
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Table 1. Composition of various synthetic media

ol Al REE EEstel BEDT EEERC] RESL e
ASI 14004 BEERE & ABgel @AsHA

FRIE 9 Ekkel R 5

oA RER A AL REY S-S Pegler
R 5EZ1H(1958) 5o HETE wen FE
B#o] A z+2 Munsell soil color charts FIF s 3L
73} £7]¢] =7)% Dial caliperd {FFste] RE
stk FERe gillst Spore ¥ EHhY MEEE
BafEE(Nikon Optiphot phase contrast microscope)
£+ Fipste] Bizstgch

N B4
1) Frbils
R HES Bk PDA Beitiol) Bimsled 130 R
3T BESHE EHE) $1ste] KMol HEAK
Table 10412} 7o) Czapek £t ) 78#2] %
W2 kst 250ml A7) flaskd] 50 ml 2 —5E

ffo o%

Nutrition reagent

Medium and Composition(g/1)

Czapek Hennerberg Hoppkins Leonian Lilly GPB Poplar extract Pine extract
Glucose 50 10 25 10 10 10
Maltose 10
Sucrose 30
Poplar sawdust 250
Pine sawdust 250
Peptone 10
DL-Asparagine 2
KNO; 2 2
KCl 05 0.3
KH,PO, 1 1 0.1 1 1 0.87
K,HPO, 1
NaNO, 2
Na,CO,4 112
CaCl, 0.1
MgSO,- 7H,0 0.5 0.5 0.5 0.5 0.5 0.5

* Basic mineral solution.
YFeCly 6H;0: 0.01 mg.

99 FeCly-6H,0: 0.2 mg, MnCl,-4H,: 0.1 mg, ZnCly: 0.2 mg.
®FeCls-6H,0: 0.5, MnCl,-4H,0: 0.36, ZnCly: 0.2, CuSO,-5H,0: 0.05(g/100 m/) 20 mi/!
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Table 2. Effect of various synthetic media on the
mycelial growth of L. lepideus ASI 14004

Table 6. Effect of initial pH on the mycelial yield
of L. lepideus ASI 14004

Mpycelial dry weight

Mycelial dry weight

Medium (mg/50 mi/21 days) Initial pH (mg/50 mi/22 days)
Czapek } 24 34 122.9

Hennerberg — 42 144.3

Hoppkins - 5.0 0

Leonian 26 6.0 0

Lilly - 6.7 ‘ 0

G. P. B 196 77 0

Poplar extract 73 *Mcllvaine buffer sol: 0.1 M, Citric acid; 0.2 M, Na,
Pine extract 49

Table 3. Composition of the basal medium, (g/liter)

Glucose 10.0
Peptone 10.0
KH,PO, 0.87
MgSO,: 7H:0 05
KCl1 0.3
pH 6.0

*Basic mineral solution(FeCl;-6H.0: 0.5, MnCl,-4H,
0: 0.36, ZnCly: 0.2, CuSO,-5H;0: 0.05(g/100 m/) 20
ml/l.

Table 4. Characteristics of mycelial growth L. lepi-
deus on PDA media

Strain Mycelial diameter Mycelial Status of
(mm/9 days) density mycelia
ASI 14004 47 ++++  floceose

*Mycelial density: + + + +; quite compact.

Table 5. Effect of temperature on the mycelial yield
of L. lepideus ASI 14004

Mycelial dry weight

Temperature(C ) (mg/50 mi/21 days)

15 7
20 37
25 195
30 46
35 -

HPO,

Table 7. Effect of various carbon sources on the my-
celial growth of L. lepideus ASI 14004

Mycelial dry weight

Carbon sources (mg/50 mi/21 days)

Glucose 136
Fructose 185
Mannose 83
Galactose 631
Xylose 366
Arabinose 288
Ribose 139
Maltose 486
Sucrose 216
Lactose 208
Cellobiose 253
Starch 370
Inulin 86
Dextrin ’ 331
Raffinose 62
Mannital ‘ - 149
Control 38

A B33 oL 121C o EEEREE 1550
FEgstel WA ¥ B B EREC) BEsta
Whatman NO. 2 oA & BEiEES T E(Sarto-
rious Electronic Analytical Balances 1712 MP8)3}
of FEA B0 E ERIA

2) {E
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Table 8. Effect of various nitrogen sources on the
mycelial growth of L. lepideus ASI 14004

Table 9. Effect of vitamins on the mycelial growth
of L. lepideus ASI 14004

Mycelial dry weight

Mycelial dry weight

Nitrogen sources (mg/50 mi/21 days) Vitamin (mg/50 mi/21 days)
Peptone 752 Biotin 447
NH,C1 0 Rioflavin 430
(NH,).S0, 0 Nicotinic acid 494
(NH,),HPO, 0 Folic acid 445
NH,H:PO, 0 P-Aminobenzoic acid 479
(NH,).C:0-4H;0 0 Ca-Pantathenic 535
(NH,)C,H,Os 0 Thiamine 509
NH4NO;4 0 Inositol 558
KNO; 0 Cyancabalamia 420
NaNO; 0 Control 439
NaNO, 33 *Contents of the vitamin: 0.05 ppm.
Ca(NO;),-4H,0 29
Urea 0 Table 10. Effect of various organic acids on the
Casamino acid 28 growth of mycelium
L-Alanine 29 Acids Mycelial dry weight
L-Asparagine 0 (mg/50 mi/21 days)
L-Glutamic acid 30 Acetic acid 0
DL-Serine 0 Citric acid 506
Control 0 Fumaric acid 422
*Contents of the nitrogen sources: 0.04%, galactose Gluconic acid 371
as a carbon sources was use. Lactic acid 444
Maleic acid 194
B EAT REEEE RIS st Oxalic acid 217
Table 39) FEA# M| EE 05cmel ANAES Succinic acid 261
el B BEl T HEREE &4 2elsel Tartaric acid 308
Control 348

EERZ HEEES HAxstdck

3) pH

F AR o) Mcllvaine buffer solution(Citric acid
0.1M, NA, HPO, 0.2 M)& 3&akste] Ko} RAT
# Fiole EBE HIEH(Orion Research Microp-
rocessor pH/millivolt Meter 811)& pHE ££& 2
glsle] 25+ 1T {E{R 3%l 21 HR HE#sle] pH FI=
eSS HEsRAstsch

) RER 3 =RKEF

Table 38 FoARS o] RFEFESZN Glucose o
Alol] Table 73} #ro] &% FFE& & RFEEES] 40
%7} SA FinEti ZEFEF-> Table 83} #o] £

*Contents of the organic acids: 0.1%.

ERaEo) 0.04% HA st Ko pHe
HE: BBS Bbske 25 6,022 FEIste] 250 ml
Ab7) flaskoll 50 ml ¥ dAEHA AT # HEAES
pfEst s ik B 210 Y] EEES ARSI
o}
5) BlElw]

oAz Table 73 Table 89ll4 #HE jRFE
EI FREL Ak 121T oA 155H KET
#% Table 99} Zo] £ vl {5 REK EE
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1-1. Basidocarp of Lentinus lepideus (ASI 14004). 1-2. Hymenophoral trama (X500).

1-4. Spores (X500).

1-6. Spore .print.
1-5. Hyphae with clamp connection (X 500).

Fig. 1. Explanation of plate.
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3led Metrical Membrane filter(0.2 ym) o3=]ol {&
iBE #% vleRlF-E 0.5 ppmd HRHNSIS BE BfE
gt 21H4l EHEES RASICH

6) B

FoREE b RER .24 HEHE galactosed] &
IREEE 40%) EFHRIFN A LS Casamino acid
% RSB 004%F s Table 103} 3o
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JAE stk

R % Ex
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Lentinus lepideus®) TEE 7t =71+ Fig 1-154
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=yte] 3 HASHY, MBS ETINYH ddsia A
719 Emeltt. Gille) e Fig 12, 1-32 729
parallel &g o] 4{&2] T=}7]7} 3L BT Fig. 1-
63} o] g|fae|™ T =7 Fig 149} 3ol
7—9X3—5ume]" Zetd o)1, KE-E L3}t

IEHRE ¥ ERET B4

A A EkEE HAT Rl RS BEYE!
7] 18t £ HHE Table 13} Zo] &R el
HEES A BE Table 29149} 2o] G. P. B
Brthol| A HBEEo] 196 mg/21B 2 74 BiFslgT
ool Bt MRl 73mg/21HE F9dth
22{v} Hennerberg, Hoppkins, Lilly £Hie] A=
HiEEe AA =) 3 ERET Bt Ta-
ble 49| 4] B ule}zto] 9H qhel] 47 mm B —fRRIS)
BEES ABEES) vesh ST A2 BE
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BEe ¥R

RS BAEE B8 B Table 5949}
Zro)| BEREES £4% 2zle] BHERES RE
g R 25T olA] 195 mgo B EiffERe] 713 B
fFstga 25C LUIFY 2 Dlbellde EffERo]
F3) EFSIE e 35C JdAe EfkERel AAH
glt}t. Hong(1981)%-&- P. ostreatus B9 BE#HEE
BB} 25C 2la 3 e K Rgel A A=
HEE o EZRE JAYT BEREE ok —K
&= fEReldch

pHS| ¥%

BifvER BEET 58 pH @ES T3] ¢
ste] Table 60442} o] BHI R Hbe] pH
Wl EEES pH4244 1443mg/21HE 71
Bifrstd e o] pH34o04 122.7 mg/21H o] %
c}. 22y pH50 Dlkelde ERftkEel =F A
A= gich o123 Bhe BMEK s 2 o122
o) uhE EEMbARS b WX Ekel St
A= & o PgkaEdA & ez A4dct

HERS ¥R

£ F57 AL EREF vAe FEE
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EXF ¥B

£ EHFo] AN BEiER v BE
< FEIY F5E Table 83 7l AuAlE F7)H
FXRET 7Y FFRe FEE o &
EEIFS HE ETFHEQ PeptonedlA HfftEEC
BfFstdeh 2t )8 R RVt %
Fel M EfET AA=ET Blgeldi, Pep-
toned] oh2 HA FREFIAE AWl ohi Fi
Ae st AEe) =38 43 HgZeldh 3hH
Kim(1988)%-2 WE%o] Wit Bl obAAe) 5%
(NaNOpoll = EHF2 23 FIFsA Xva
3hed 31, Tokimoto(1978) £ % X1 ¥ Ao 4 NaNO,
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‘T BE oA 2271 9lrh 28y Hong(1983)%
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Garraway(1980) %ol 9)3}dd wle}ul e RS 22

T Fffel chErete ekl FERESE o
2o}y 3}l 3, Treschow(1944)< Agaricus bisporus
S W A &Y A+ Biotin(B;)3} Thia-
mine(B)ell A Fokxz & ¥} ol= & A o
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Aoz Az

MRS ¥R
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HF viAe RS FET FHR Table 103} 2ot
HoARRE ol KRFCZA] Galactose®) & REEE
o] 40%2} 2 {E Casamino acidE & FEESE]
0.04% #Mske &8 F719FE 0.1% ¥Rhnske]
BEfEE 52218 o Citric acidel 4] 506 mg 2.2

744 miFsta e oheo] Lactic acid, Fumaric
acid €o)gdx, Acetic acidel|xle A3 FIH3A
el om 29 FHHEIEEN S HBERC ik
AFo] #iElEE R ol vt Hong(1983) 52 Aur-
cularia awricula TS BEEE 4E<]A Fumaric
acid¢} Citric acid <4 &k £EF o] BESIAL Acetic
acidol|l A EfEE ] ARt & »F & Ehast
v)=gk FFel Aok

wm =

A A ATHEES THEM: WEihs BAREEEE MRl
g g ERE o 2

1. AW AL JREEHEERS Bol BBtE GO P B
Hool A BEfEE ) 196 mg/21HE 7P RiFsI e
o, & EEE 25T, pHE 4244 BEfdHEl
M Sl

2. VKEs RS EE KRS monosaccharided]
galactosel| 4] 631 mg/21H & 7¢ wgkomd, thiol
Disaccharided! Maltoseoll 4] 486 mg/21 7 ] itk

3. 5 EHEFS HE K peptonedd A 752
mg/21HCo 2 EiEgoe) 7P wWekown 19 =H
ol ME EREAl Bl ®e WflEs Erelsd
o},
4. HjERIFA M= 2SR ERETC BRI
&} Pyridoxineo) X 596 mg/21R 71 F3tvt

5. AHERE) A= Citric acidel| 4] 506 mg/21H 2
o] 713 Wakal Acetic acidol| A& BfkAH )
A== Ak,
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