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Studies on the Main Factors Affecting the Mycelial Growth
of Phellinus linteus

Jeong-Hyun Chi*, Tae-Moon Ha, Young-Ho Kim and Yeong-Dock Rho'
Kwangju Mushrooms Experiment Station, Kyonggi Provincial RDA, 464-870, Korea
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ABSTRACT: This study was carried out to obtain the basic data on artificial culture of Phel-
linus linteus. The optimum condition for the mycelial growth was 25~30°C and pH 6.0~7.0. The
carbon sources such as D-glucose, D-mannose and Dextrose were favorable to mycelial growth.
As nitrogen sources, peptone, cassamino acid and glutamic acid appeared to be favorable. The
optimum C/N ratio was about 20:1, when 2% of glucose was provided as a carbon source. The
better organic acids and vitamin among tested ones were gallic, silicic acids and biotin. The min-
eral putrients of KH,PO,, FeSO,-7H,0, MgSO,- TH,0, ZnSO,-7TH,O were effective and the op-
timum concentrations were 0.05, 0.001, 0.02 and 0.003 %, respectively.
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teusy2 A3l £o|(Tricholoma matsutake),
sl A (Pholiota nameko), o]|(Flammulina
velutipes), ¥ 1Al (Lentinus edodes) = 5%9°]
o, o] & Phellinus linteus+w ZFFx|=]&°]
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FAAEFHAL ZE 5508 Agdat
L= Ikekawa 5-(1968)0] Phellinus linteus &%35-
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45 ek (1984)e] d=id gled], By 3%
ABE o83 28 Ao LA 243 e
A FAAE Sh9) A% AAdeRe Yo 4
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FRZoN} BRE BATE AzAeh) 9
ARl BARAE F2 SolUNIZ g
1976; &3 /NI, 1976), JEEES) I,
1978; 71 %, 1987; Song and Cho, 1987), >-&l=]
(Zadrazil, 1974; Hong, 1978), ¢o](Gruen and
Wu, 1971; Gruen, 1976) So] d|3-2-& A5}
iz, HAMAEEA and Hit, 1968), AHHA
(Park <, 1988; 7:! %, 1994), M ACH %,
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Z A, 30°ColA 2047 wiokste] FAF A
e Saelats
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oy Hﬂlﬂt‘?]-_:_ ammonium tartrate 5 16-&(Table
4)& A AATERE 7]FoF 20 mME FAE}o]
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A= C/NH| ME Table 19] Synthetic T #)x]
2 7Bl A] & ste] gFAh9 2 2 D-Glucose, 24
o 2= NaNOE 34 A)7]3. D-Glucose TE=&
1, 2, 8, 4, 5%= 3l C/Nu|7} 5:1, 10:1, 15:1,
20:1, 30:1, 50:10] HE2 AU FHrishy,
30:Coll 12207 Wik & FAMAAT UES 24}
shedvt.

SI|A Table 12} Synthetic I HA|wx]o] A-
cetic acid = 11%(Table 6)2] 74+ z+zt
0.1%*) 7{37]—6]-57_ 30°C 3-27]ellA] 20d7F wik
5 FAFE A

Vltamm—l'%gt 718uiAl = Fr1957F Aok
A ke YM°“X]]HH7<]E 3ledx, Biotin 5 9%
(Table 7)) v} {E AFSol| £33t Metr-
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NEE 0.5 ppm*¥ A7}5}51, 0.8 em cork borer =
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AlFslo] 28°C 274 202} vk 5 A
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DA S& vigsio Ax ¥2s 74

71 913 7)Ao iR YMa A< 2 7] =)
A2 st} KH,PO, 5 7%(Table 8)& 0.0001%-
8 0.2%7h4] vl i MeleeE de)sle
ARSBIL, AN, AE F 30°C 27104 209021
ek ato] AR D F 2Aalslolh

o]

-

SEEHAT| L=

2 SAAEFHAFY FAAY HA 2w
Z F4slzal 15ColA 5°C 7HH 02 35C7}x|
Aelste] dARE wiokek A3, Fig. 19149} o)
25~30°C e ol|A] dAA o] 7y ok Fslgl on,
25°C o3} m= 30°C ool Abe] Fa] Az
et

el Ale] A E Al ewr} 25°Co),
GRS AN} AR HA 2w 30°C
= 2 2 (Hong 5, 1981, 1986)9j3= #57} o=
Aol WAt HA 2wl FARE Aot

pHR} BAMME A8 ol 284k 34 pH W
AE 7] #siA wiz]e) pHE 4.0004 #E
1.0 ZH402 9.07}%) 2Ase] FALAA L =4
g A= Fig. 200142} 7o) pH 6.0~7.0 W3]
A AV k3 sl s, pH 4.0004 = FARe]
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Fig. 1. Mycelial growth of Phellinus linteus on the
YM medium at different temperatures.

3] A z3kgich pH W= Al met g =
E}g]= 6.2~6.5(Hashimoto and Takahashi,
1974), X 7+ 4.0~4.5(Song and Cho, 1987), <3
2] 5.0(%F %, 1986), B3 4.0%3} <], 1990)°.
2 15 Egl o, SAXEHAT] FAA 23]
pHi etelmlAle] pH 9]} w53t opabi ol
FAPA o] of s 3}edch

SEHRX|Q] MY B3 FMAF] Aol alF-
WA F A 7 93 & Adstaz} Czapek
dox 5 1152 Wi & A|Z35}e] TAMIAS 2%
A= Table 29 ). FAMIAL YM, Malt
yeast extract, MCM, Synthetic I ®j=}olj4} ok5
319137, Czapek dox, Leonian, Hennerberg, Lil-
ly, Modified Lutz, Hoppkins s§#|fjxj= FA}7}
ol HA] & Axe] TR Az miAx
Hol| Hx|= AR vehl) FAI wiofoll= -
Aglsldt. 2 5(1988)d] HJshd WEge|e]
AP A &= glucose peptone ®i=|7} A ¥}sichar
skl 3L, 2H1981)%= Auricularia auricula-judae
o]lx] Modified Hamada v x]7} <3 sldciy B
318k v}, WA TRl uet R} Hghoat B
AR EFHAAFE] AR E 71 Aaxdet
EA o] A5l wiRlolA FAAe) 5}
Act

EIARI0| HEF BEAY-2 Rl sleiA] g3

Myecelial dry weight(mg)

Fig. 2. Mycelial growth of Phellinus linteus on the
YM medium at different pH ranges.
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Table 2. Mycelial growth of P. linteus on different culture media

Colony diameter

Culture media (mm/15 days) Density® Color
Czapek dox 60.8 c” T colorlessness
Glucose peptone 69.6 ab C yellow
™ 73.8 a SC yellow
Malt yeast extract 73.6 a SC yellow
Leonian 49.8 d T colorlessness
MCM 735 a SC somewhat yellow
Hernerberg 476 d T colorlessness
Lilly 22.2 e ST colorlessness
Modified Lutz 63.0 ¢ T colorlessness
Hoppkins 64.4 be T colorlessness
Synthetic I 70.2 ab C somewhat yellow

LSD (0.05) 3.43

@: C; compact, SC; somewhat compact, ST; somewhat thin, T; thin
®: The different letters significantly (p=0.05) according to DMRT.

Table 3. Effect of carbon sources for the mycelial
growth of P. linteus on the Synthetic I

medium
Carbon sources Colony diameter Mycelial
(0.1M) (mm/20 days) density®

D-Glucose 82 ab” C
D-Fructose 80 abc C
D-Xylose 64 e C
Glycerol 64 e SC
L-Rhamnose 77 abc ST
D-Mannose 86 a C
Galactose 64 e T
D-Arabinose 74 bed T
Sorbitol 64 e ST
Mannitol 71 cde C
Dextrose 84 a C
Maltose 77 abe C
Sucrose 54 ST
Lactose 29 g C
D-Cellobiose 35 g C
Raffinose 75 bed T
Starch 66 de ST
Control 2¢g T
LSD (0.05) 5.10

®: C; compact, SC; somewhat compact, ST; some-
what thin, T; thin
¥ The different letters significantly (p=0.05) ac-
cording to DMRT,

E, whilA, A, @it 5o g ouiA] I
o2 g5 Aol HpAgl oot 2
ghdde] SARIEFHAL] FAMYA | PR ¥
< ZA13t A¥= Table 3el|4 9} o] ddF<l D-
glucose, D-mannose, DextroseE &7}g} vl x|«
A FAHAAe] A FE s, 29573l Maltose
A% A2 ks Helglort, 3FF<el Raf
finoses} t}w}5q] StarchollA| = FA MR o] A=
shadch WAlo] wel A3 dade ohE2A 2w
oy, T 5(1986)2 JAHA FAAA| Solu-
ble starche} Cellobiose7} 7} k3 3lthw sFd
3, o|H Al mannitolo] FAFYAT} 2P
A FAol 7P Aot ok B st =3 &%
T AlelA glucose( 5, 1987), ¥Edo]elA
Starch, Inulin, Dextrin(z]l £, 1988), A3 A ol 4]
Galactose(7] =, 1994), 73| Al el 4] Sorbitol}
5, 1994)0] FALAAre] 3 ®adew B
Holdl v}, HAAEFHA Y ©@2UL FE d3d{t
Agsig ot d3F WollAE FAAdE B
o) & vieh gt

Aaglol Ha AYS AxAS T
= FoAEY Aol Al dFRleR 7
Angdo] EAZEFHATL] A vixl= F3FE
ZAN ZI= Table 44 Zo] frleid sl
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Table 4. Effect of various nitrogen sources for the
mycelial growth of P. linteus on the Syn-
thetic I medium

Nitrogen sources Colony diameter Mycelial

Table 5. Mycelial growth of P. linteus at different
C/N ratio on the Synthetic I medium

D-Glucose concentration

CN (%) and Colony diameter
ratio

(20 mM) (mm/20 day) density” 1.0 2.0 3.0 4.0 5.0
Peptone 76.2 ab” C 51 59° T 63 ST 57 ST 57 ST 48 ST
Ammonium tartrate 65.2 ¢ C 101 60 T 65 ST 68 ST 63 ST 58 T
Ammonium sulfate 60.4 ¢ C 15:1 61 T 66 SC 69 SC 65 ST 61 ST
Ammonium nitrate 66.0 be C 20:1 66 ST 69 C 68 SC 66 SC 63 ST
Potassium nitrate 81.8 a SC 30:1 68 ST 67 SC 68 SC 67 SC 63 ST
Sodium nitrate 834 a SC 50:1 73 T 68T 68 ST 67 ST 65 ST
NH,Cl 17.2 e ST ?: Myecelial density T; thin, ST; somewhat thin,
(NH).HPO, 39.8 d 5C SC; somewhat compact, C; compact
Ca(NO,),-4H,0 618 ¢ SC
NaNoO, 0 f -

Cassarr.lino acid 824 a C Table 6. Mycelial growth of P. linteus on the Syn-
L-Alanine 83.2 a c thetic I medium with different organic
L-Glutamic acid 86.4 a C acid
L-Asparagine 76.8 a C
DL-Serine 820 a c Organic acids Mycelial dry weight
Control 62.0 ¢ T (0.1%) (mg/50 m//20 days)
LSD (0.05) 6.16 Acetic acid 0 g
®: C; compact, SC; somewhat compact, ST; some- Citric 'fwld . 165.0 d
what thin, T, thin Fum'amc .amd 160.6 d
”: The different letters significantly (p=0.05) ac- Lactlf: ac1f1 248 g
cording to DMRT. Maleic acid 126.6 e
Oxalic acid 776 f
Propionic acid 0 g
Cassamino acid®} Amino acidf-<) L-alanine, Succinic acid 2312 ¢
L-glutamic acid® A7} wiz|elq FAggo] aortrle acd s
. _ s ilicic aci .0 a
7P Fsseit. S3Pdalel Peptoned H7ha Gallic acid 3294 a
Rl AT ARl oFEslg] oy, okl Control 271.8 b
& A7M e dFAAe] A o] Feix)A] Z3lgl LSD (0.05) 18.9

o}, FrlefalAdel Potassium nitratest So-
dium nitratesl|4]= Ammoniume}A A% v} F
ARAAro) WE Zgko)gl ot AP e whg- A7)
Holgich WAIZFE Al dg d7Agzs
Z A %], 31, IRA ofdol, ZelelHAl
o X= B3 dal Peptoneo] FAMYA ] of5
srim st Ty 2, 1994; ¥ 5, 1981, 1983; 7]
%, 1987), 7] 5-(1988)2 W Ego] FAMAA] o}
ZA4te] NaNOolE Aadoz A3 o]gs}x
SRt shed, 2 A EATe} fALRE e Ve
W ovt Bz EmAlqre] AAaE B adn
o} #71ev} Amino acidF7} A3 Aew g
=}

“: The different letters significantly (p=0.05) ac-
cording to DMRT.

X C/N H EAzEHAS] FARYA] =g
& Bad = 2 Aadde] »iE(Carbon/Ni-
trogen)&-ZAHE A= Table 5ol 49} 7ol &t
A (D-Glucose)d] =% 2~3%2} C/N1] 15:1~30:
1 Afolel A FAHYAe] A2 ofs sz, 53
521 (D-Glucose) = 2% « C/NH] 20:16)4]
TAYAT W) oF 58kt

dbAs} BFE(1968) WA AL} AL &l AP A
3A A C/NH]= 30:10]2} 319932, Song and
Cho(1987)= F1ell4] C/N¥]7} 30:1d of FARY
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o] opssicty 519.0r, Hong(1978)& el
WA AP A A = 30:12) C/Nul7} Aedsiclz
siid vl £ AP E v)5dt AL ey
ot AR EFHA L] FAAAS vl 2 A4
Tt #4545 AL Axsl] v 2
€ 4% o7t g3kt

K7|A0] B 7)Euhx](Table 1] Synthetic
I medium, =4x%], AAde] 3l 245 771
e 0.1%4 A7isle FAMARFS ZARE A7
= Table 69}x]¢} zto] Gallic acid¢} Silicic acid
oA oF5 38} aL, Acetic acid¢} Propionic acidel]

Table 7. Effect of vitamins for the mycelial
growth of P. linteus on the YM medi-
um

Mycelial dry weight

Vitamin (0.5 ppm) (mg/50 mi/20 days)

Biotin 291.2 a®
Riboflabin 237.6 abc
Nicotinic acid 1024 e
Folic acid 196.8 cd
P-Aminobenzoic acid 169.8 d
Ca-Pantothenic 281.4 ab
Thiamine 255.0 abc
Inositol 245.2 abe
Cyancabalamia 227.3 bed
Control 248.6 abc
LSD (0.05) 33.1

®: The different letters significantly (p=0.05) ac-
cording to DMRT.

Ae A FAE BAHA Eatadct. 7 §(1994)
2 Ao FAMl koA Citric acidS A l5ie
u] FAARFe] oFF g o}, Acetic acidoldE= A
& QAR Fapalvka shdw, 7 S(1994)2
o} Aol 4] Fumaric, Maleic, Gallic acid o] oF
sslgoka slgdch. ¥ 5(1983)2 HolWAlre]
FALA A A Fumarice, Citric acidoll4] AR
7ol k% 3slw Acetic acidol|x] AR =Hrin g #},
EARFHAE] AR GEF f7]4E Gal-
lic, Silicic acid 3, Acetic acidellA]: ZkHiAle]
v} BolAlw 2k AAE viehlsict.

HIEtRIO] ¥ 715 wlelbl®rt dAA Al
ulx| of 32 Table 73} Zvh. zHE w[ElIFE
0.05 ppm®] FE2 Hr|sle] FAFS AN 2
3}, Biotin3} Ca-pantothenicollx] FARIA ] 2
Z1=gltt. Treschowy Agaricus bisporus &
A A ufz] 4] wjoFe A9 Biotinz} Thiamined|
A FAAA] FEdlg (] 5, 1994. A2l8), 2
5(1994)2 AAl FAIeNeEA] Inositol, Ca-pan-
tothenic, Thiamine Eoll4] FAFYA o] 33815
o, Ahn(1992)& oAl FAAA el Thi-
amineo] &7 vk & u}, o]RE vlekl R
£ BAAEFHA AT FAPEAe] Ex1= o] Het
wle] A tass A 5 st

naes U s MY 6ix) 5o FdR 9
FE7} BAAEHARS FAA v 2%
¢ 7 E% Axk= Table 8% 7ol wAFFER
492 3= FridRe ¥ee w2 o8,

Table 8. Concentration of different nutrients necessary for maximum mycelial growth of P. linteus on the

YM medium

Conc. of nutrients

. Range of nutrient . Colony diameter Mycelial
Nutrients conc. tested (%) for maximum (mm/20 days) density”
’ mycelial growth (%)
KH,PO, 0.05-0.2 0.05 53.4 C
CaCl,-2H,0 0.01-0.03 0.01 448 C
FeSO,- 7TH,O 0.0005-0.002 0.001 54.2 C
MgS0,-7TH,0 ~ 0.02-0.06 0.02 56.2 C
ZnS0,-TH,0 0.0001-0.0006 0.0003 54.4 C
CoCl,-6H,0 0.0001-0.0003 0.0001 48.2 SC
CuS0,-5H,0 0.0001-0.0003 0.0001 43.2 C
Control ’ 51.6 C

®: Density SC; somewhat compact, C; compact.
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KH,PO,2} MgSO,-TH,09] HA%x s} ey
Aol AS 72kt 0.2%, 0.02%5 (-2 7}, 1983),
AR Al FAREA & 0.2%, 0.02%AcHE &,
1986). APk Al 9] 9= KH,PO,, MgSO,
s8)l3 CaClel 3A%5rs) 247+ 0.2%, 0.06%,
0.01%°)Y3(E =, 1986), NYMA-& KH,PO,,
MgSO, - TH,0, CaCl,-2H,09) #A¥%s} 22
0.08%, 0.03%, 0.01%=} slIciC} =, 1994).
FAzREZHAY AS FA7E) vlsh KILPO,
FeSO,-TH,0, MgS0, 7TH,0, ZnSO, TH,09)
Zv7F 0.05%, 0.001%, 0.02%, 0.0003% w &
AR o] of 3 st

5 e

A okgu Ao w7k
E}‘HT‘E AR A dvA 3l
A-FA = o] Fo
A kA gleng, ¥ ‘:i—‘r’“% FAZIEFHATS]
FA Aol PIAE T2 Aol A vl 5
AL Fste] 1wl 735'5 A7 7|22 EF
a7) 98l g Aot

1. 750 FAlulekel A3 == 25~30°C,
pHE 6.0~7.09 W9R7, A 2 20
AgHst wiAE MCM, YM ¥ Synthetic 1 #}x]
.

2. gALR Ao ok &gl 'kl o 2= R4l D-
Glucose, D-Mannose, Dextroseq 3, AP o2
L §7 A 42l Cassamino acid$l o}u]xALE
¢l Glutamic acid, B33 49 2= Peptoneo]
¥z s

3. A A ] AR =) C/Nu|= wadd
(D-Glucose) T% 2%4] 20:10131 3, €49 =
57} wolAeE fAMIARS HlEt] ©AY B
4% o7} A st

4. {714k e 2= Gallic acid®} Silicic acid&
A7 o, vleRle R Bioting A7}l E
o) FARAe] A=, Fr1dFe vlaA] o
oFsled KH,PO, FeSO, 7TH,0, MgSO,-TH,0,
ZnS, TH;08] 3357} 0.05%, 0.001%, 0.02%,
0.0003% wj FAPEAe] F3 st

ZherA ) A5, FAFE, AYF, . 1994 Y
o Ale] FAREAe dEkE v ok 271

of] T3k o . B=THEI| A 22(2) 153 159.

t A, ed, Ak, . 1994, %
WAL -z el A 7D iﬂ}xﬂ wiek =73
o] Tl - gF2-Fat3| A 22(2): 145-152.
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