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Studies on the Mycelial Growth and Cellulolytic Enzyme Production
of Lampteromyces japonicus at Various Cultral Conditions
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ABSTRACT: This study was carried out to obtain the basic data on artificial culture of Lampteromyces japonicus.
Favorable media for mycerial growth were glucose peptone medium, Hennerberg medium, malt yeast extract, yeast
malt peptone, potato dextrose medium. The optimum conditions for the mycelial growth were 30°C and pH 6.0.
Dextrose as a carbon source was favorable to mycelial growth. The optimal dextrose concentration was 1.2%. As
nitrogen sources, yeast extract, (NH,),HPO, and leucine appeared to be favorable. The optimal concentrations of
nitrogen sources were 1.7% for yeast extract, 0.2% for (NH,),HPO, and 0.2% for glutamine. The mineral salts

Vo. 31, No 1, pl4-21 April 2003
Printed in S. KOREA

of AL(SO,);14H,0 were effective and the optimal concentration was 0.1 M.
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Table 1. Compositions of various media
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Ingradient

Medium (g/l)"

CD GP YMP MY Leoniam Hennerberg Hoppkins Lilly

AC CV HA LE MC MYG PD PI

Potato
Hyponex
Starch

Bacto soytone
Glucose
Sucrose
Mattose
Peptone
Yeast extract
Malt extract
DL-Asparagine
Dextrose
NHNO,
NaNO,
(NH,),HPO,
MgSO,-7H,0
KC1
FeSO,7H,0
CaCl,-2H,0
ZnS0O,-7TH,O
MnSO,5H,0
CuSO,-5H,0
(NH,)sM0;0,,
K,HPO,
KH,PO,
KNO,

pH

10
30

10 25 50

10
10
15

w

10

0.5
0.5
0.01

0.5 0.5

0.02
0.1

0.01

50 50 50 50 5.0 5.0

10

0.5

0.1
2
5.0

20

0.2
20
0.4

2.0
0.3

10
04
0.6

0.2

0.6 02 06 02 04

1.0

0.2
7.0

20 20 20 20 2.0

0.4

05 005 005 0.05 0.05

0.1 01
0.046 0.046

0.1

1 0.046 0.05

50 50 50 50 50 50 50 50 50

°CD: Czapek dox medium, GP: Glucose peptone medium, YMP: Yeast malt peptone medium, MY: Malt yeast extract medium, AC: Agrocybe
cylindracea medium, CV: Coriolus versicolor medium, HA: Hamada medium, LE: Lentinus edodes medium, MC: Mushroom complete medium,
MYG: Malt yeast glucose medium, PD: Potato dextrose medium, PI: Phellinus igniarius medium.
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Hlj %], potato dextrose(PD) HiX], Hennerberg ¥R A= H]
27 2 Ao, Agrocybe cylindracea(AC) WA,
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Fig 1. Mycelial growth of L. japonicus in different culture
media. A: Czapek dox medium, B: Glucose peptone
medium, C: Yeast malt peptone medium, D: malt yeast
extract medium, E: Leonian medium, F: Hennerberg
medium, G: Hoppkins medium, H: Lilly medium, I:
Agrocybe cylindracea medium, J: Coriolus versicolor
medium, K: Hamada medium, L: Pofato dextrose
medium, M: Lentinus edodes medium, O: Mushroom
complete medium, P: Malt yeast glucose medium, Q:
Phelinus igniarius medium.
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Fig. 2. Effect of carbone sources on the CMCase activity and
mycelial growth by Lampteromyces japonicus in basal
medium. A: Dextrose, B: Fructose, C: Xylose, D: Man-
nose, E: galactose, F;: Maltose, G: Saccharose, H: Lactose,
I: Cellobiose, J: Raffinose, K: Soulble starch, L: Dextrin,
M: Na-CMC, N: Inositol, O: Glycerol, P: Ethanol, Q:
None. B : Mycelium, 1: Relative activity of CMCase.

Table 2. Effect of different concentrations of dextrose on the
mycelial growth of Lampteromyces japonicus

Concentrations of Mycelial dry weight

carbon source (%) (mg/S0mi/15 days) 4 PH
0] 146 52
02 158 52
0.3 166 52
04 179 5.1
0.5 197 5.1
0.6 222 5.0
0.7 228 51
08 234 5.0
0.9 256 5.1
1.0 272 5.0
L1 299 5.0
12 319 5.1
13 298 5.0
1.4 291 5.1
L5 284 52
1.6 278 52
1.7 277 53
1.8 254 53
19 205 52
20 196 5.1

A E9rom | fructose$} cellobiose F7HA] YT 8H3 o0,

inositol, ethanol, saccharose, raffinose, glycerol, mannose,
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Fig. 3. Effect of organic nitrogen soures on the CMCase
activity and mycelial growth by Lampteromyces japonicus
in basal medium. A: Peptone, B: Tryptone, C: Soytone,
D: Yeast extract, E: Malt extract, F: Urea, G: Casamino
acid, H: None. B: Mycelium, I4: Relative activity of
CMCase.



18 THE KOREAN JOURNAL OF MYCOLOGY, 31(1), 2003

Table 3. Effect of different concentrations of yeast extract on
the mycelial growth of Lampteromyces japonicus

Concentrations of Mycelial dry weight

yeast extract (%) (mg/50 mi/15 days) Final pH
0.1 79 57
0.2 34 57
03 93 55
04 122 5.4
0.5 139 52
0.6 152 4.7
0.7 194 54
0.8 221 4.8
0.9 250 53
1.0 268 5.1
1.1 285 4.6
1.2 295 52
1.3 301 5.1
1.4 329 4.8
L5 331 5.1
1.6 349 4.9
1.7 368 4.7
1.8 264 53
1.9 251 52
2.0 248 53
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extract/} 7P ot dxtel dREg o), A
A, BA, B, A o], mElRNAS B A
A peptone( T, 1994; & 5, 1981, 1983; 7 %,
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Al APEEe] 7Y FEsIg o e 6259 FrldA
4o H7Mele FARIAAL A %38 Aoz e}
N 283 271499 HEBEE Table 49 7o)
02% (NH),HPO X w#AMge] 713 o Aoz g
STk Al EAe] B8 Fg, 49} 7ho] NH,Cl F7HA]
7P Sssiolom, (COONH,),, (NH,),HPO,, (NH,),SO,*l
Me AzsAch. ZEoWA(Shim er al,, 1998) A3
(Shim 5, 1997)2 @AM Bi%A] ammonium phosphate
7h 7V Fthe A9} dAsgod AeHAGE 5,

g
g

100

Dry weight of mycelium (mg)
8 g
SN
g
Relative activity (%)

0 J 0
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Fig. 4. Effect of inorganic nitrogen soures on the CMCase
activity and mycelial growth by Lampteromyces japon-
icus in basal medium. A: NH,Cl, B: (COONH,),, C:
(NH,),HPO,, D: NHH,PO,, E: NH,NO,, F: NaNo,,
G: (NH,),SO,, H: None. l: Mycelium, : Relative
activity of CMCase.

Table 4. Effect of different concentrations of (NH,),HPQ, on
the mycelial growth of Lampteromyces japonicus

Mycelial dry weight

Concentrations of

(NH,),HPO, (%) (m@/50 mi/15 days) el PH
0.1 298 6.4
02 385 5.1
03 368 5.7
0.4 353 54
05 215 6.0
0.6 114 6.6
0.7 11 6.7
0.8 08 6.8
0.9 95 6.8
1.0 91 5.8
1.1 89 6.9
12 88 6.8
13 81 6.9
14 75 6.8
15 74 6.8

1994y KNO,, X (A 5, 1994y NaNO,, Hohen-
buehelia petaloides(f+ 5, 2001y NHNO,7} #AMI#
o EQth=s Aol Ao|d 23S VR

oio|‘-itofl cHEt Hek X FHEsE

12579 ol=2bo) L. japonicus®] dAMIZ] )X
= S =AM 43 Fig. 5049k 2] glutamine H 7}
Al gAPZEol 7P kst od, e 10579 obrx
e #AMIE diAZ FE3 Ao s Yehgdt g
ofu|i:=Ate] HAFEE Table 59 7Ho] 0.2% glutamine
oA FARYGo] 7 #L Zoz YugT). A28
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Fig. 5. Effect of amino acids on the production of CMCase
activity and mycelial growth by Lampteromyces japonicus
in basal medium. A: L-asparagine, B: L-glutamie, C:
Arginine, D: methionine, E: Valine, F: Histidine, G:
Aspartic acid, H: Proline, I: Cysteine, J: Leucine, K:
Glutamic acid, L: Threonine, M: None. ll: Mycelium,
. Relative activity of CMCase.

Table 5. Effect of different concentrations of glutamine on the
myecelial growth of Lampteromyces japonicus

Concentration of Mycelial dry weight

glutamine (%) (mg/50 mi/15 days) ~ Tonal PH
0.1 453 59
02 465 65
03 428 65
0.4 410 7.0
05 403 71
0.6 394 75
0.7 393 72
0.8 391 75
0.9 301 72
1.0 391 7.4
1.1 390 7.1
12 390 7.1
13 389 7.1
14 388 7.4
15 387 73

g49] 2412 Fig. sollA19)F 74o] aspartic acid F71A] 7}
A 3590, cysteine F7MA HIA kB EI o
arginine, methionine, valine, threonine®| & 233},
LEo)MA(Shim e al, 1998) glycine, EAZIZ Al
A &, 1996y L-alanine, Z=el]HA (A &, 1997), /|
A (7 5, 1994y phenylalanine 3 7}A] AR O]
U A} AdolsiA vreRdTh o] e wMAlEe
AR 88te oAk 757 Abol 7t e A
o2 perE

~

1%

150| 200

|

Dry weight of mycelium (mg)
Relative activity (%)

Mireral salts

Fig. 6. Effect of mineral salts on the CMCase activity and
mycelial growth by Lampteromyces japonicus in basal
medium. A: KCI, B: BaCl,, C: CaCl,, D: CoCl,, E:
CuSO,, F: LiSO,, G: MaSO,, H: ZnSO,, I: FeSO,, I:
MgSO,, K: AgNO;, L: AL(S0,),-14H,0, M: Na,MoO,-
2H,0, N: None. l: Mycelium, [J: Relative activity of
CMCase.

Table 6. Effect of different concentrations of AlL(SO,); 14H,0
on the mycelial growth of Lampteromyces japonicus

Concentrations of Mycelial dry weight

ALSOY 4H,0 (M) (mg/S0miis daysy | el PH
0.1 234 33
02 206 32
0.3 198 32
0.4 188 32
0.5 175 32
0.6 151 32
0.7 143 32
0.8 136 32
09 117 3.1
1.0 102 3.1
1.1 96 3.0
12 91 3.0
13 88 2.9
1.4 88 3.0
15 87 3.0

27|g7e g8 ¥ HHSE

13859 F719%7}) L. japonicus®) T M7l =X
= GgkS AR A3 Fig. 63 7o) Al(SO,),- 14H,05
A7 ARl 7Y FEaiaior, thE 125RF9 -
NGH A7PoE AR FAF AFS FES A0 = 1}
ehtth 28w F719F9 A4 EEE Table 6ollx| 2 2+
o] 0.1 M AL(SO,),* 14H,0014 FAF o] 718 F2 A
& yehkon, AeiRslasre) 8498 Fig. 67 2o
AL(SO,),* 14H,0 A7 71 ksl om, CaCl,, CuSO,,
LiSO,, MnSO, I7Mde Ax3Ith. A% (Shim 5,
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Fig. 7. Effect of temperature on the mycelial growth of L.
Japonicus.
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Fig. 8. Effect of pH on the mycelial growth of L. japonicus.
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