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Cultural Condition for the Mycelial Growth of Phellinus igniarius on
Chemically Defined Medium and Grains

In-Chang Jung, Seon-Hee Kim, Yong-Il Kwon, So-Yeun Kim,
Jong-Suk Lee, Shin Park', Kyung-Sook Park’ and Jae-Sung Lee*

Department of Food Science and Technology, Yeungnam University, Kyungsan 712-749
'Department of Agricultural Chemistry, Taegu University, Kyungsan 713-714
Department of Food Science and Nutrition, Taegu Technical Junior Colleage,

Taegu 704-350, Korea

ABSTRACT: The chemical media composition and culture conditions were optimized for my-
celial growth of Phellinus igniarius 26005. The method of solid-state fermentation, cultivation of
basidiomycetal strains in various grains, was developed. Media composition for optimal growth
of Phellinus igniarius 26005 was made of 7.0% malt extract, 0.3% bacto soytone, and 0.2% yeast
extract. The optimum condition for mycelial growth was 28°C and pH 7.0, respectively. For the
mass cultivation of mycelia, the hydrated grains with cold water were put into the plastic bottle.
The mycelial growth rate in the bottled grains was high in the early stage with inoculation of
homogenized mycelium. The activity of mycelium was maintained by adding sterilized water in
the middle of cultivation. The glucosamine content which determins the mycelial growth rate in
solid material was in the order of job's tears>barley>black soybean>wheat>malt soybean>brown
rice>sorghum>glutinous rice.

KEYWORDS: Glucosamine, Mycelial growth, Media composition Solid-state fermentation, Phel-
linus igniarius
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251 BARFzR7] 7k 2w, g5l et = uiF
F730] Aelate] 1 o]-fell Alebge] ¥ 3 gl}. 1
U2 AHE7FeR Ae] A9 AlEo2A ol
AR} e 2, Alge] BAASR WAL 22
28 olgoke 5o WoET AEHA g
(Khowala2} Sengupta, 1984; Ghosh¢} Seng-
upta, 1982). webx] B ol Fo| A= Phellinus ig-
niarius®] wioF HH2AE FHEe] FAL 2
& $AA7 028 FAP 2 ALAE At
7 1% 12AR2A ol 45k} shglem, AL
o] Hgo] 25 oFguIAle] FAAE AEoz
AR  U=EF, F79) 2L TAANE FALE
st DA BEPYE AL TA St
WE U

oFE B A AR d e sakbrled
SEu g oA FohE Phellinus igniarius
2600524 & A7Aelx Ahulekslds AMg-at
Rt

TAHNY o] RES HEE MYGHIA]
(malt yeast glucose medium)E AM8-3}1, o
A AREEE vissp] 9% wAzE ACM
(Agrocybe cylindracea medium), CVM(Coriolus
versicolor medium), HAM(Hamada medium),
LEM(Lentinus edodes medium), MCM(mush-
room complete medium), MYG(malt yeast glu-

cose medium), PDM(potato dextrose medium)
7} B QoA 4% PIM(Phellinus igniarius
medium)&  A18-3tdck(Table 1). Z+ HiA]=
121°CeilA 1583 wsbatste] A% 9eme] ¥
g vl Aol 25 miA 2Fshich. Bk o)
2 FFHEE Azd FRaz] 2] St MYG 3
=)ol 4] 1047k vl kR FAke] 7Ake] AR A9
E 5mm cork borer2 A}sle] HJEFeo 2 AL
atgl.om, 28°CellA] wiekalaict. A ufFS %
AE0L2 MYG QA=A 21ed wjoFd AL
E 72 7](Nissei AM-11)¢]] @37 10,000 rpm 22
3027 FABN] ALgstadch. AAeke 100
m! AbEel A el MYGYA]A] 50 miE £
T F 429 1miS PEsje] 28°Cella] Aubaly
(125 rpm) 3}3ich.

SHaFEHA YR
g FAb) AdEEel vlAE wadel o

3ke zA}s)7] 9181e] glucose, fructose, sucrose,

malt extract, sorbitol, starch®] 6ZF-2 &4
o AFgsllny. 7 5 1.0, 2.0, 3.0, 4.0, 5.0,
6.0, 7.0, 8.0%= ‘o, FHuhulz]d| A}
agar®-g W71ste] 127 wlokk  colony] %]
A& EAsla, TAMY HEs S<tor A%
et

AR 6%F9 AHA(peptone, tryptone,
bacto soytone, ammonium tartrate, ammon-

Table 1. Composition of various media unit: g/100 m/
Media
Ingredient
ACM CVM HAM LEM MCM MYG PDM PIM
Potato 20.0
Malt extract 1.0 7.0
Dextrose 2.0 2.0 2.0 2.0 0.4 2.0
Peptone 0.4 0.2
Yeast extract 0.6 0.6 0.2 0.6 0.2 04 0.2
MgSO,- TH,0 0.05 0.05 0.05 0.05
KH,PO, 0.046 0.046 0.046 0.05
KHPO, 0.1 0.1 0.1
Hyponex : 0.2
Starch 2.0 2.0
Bacto soytone 04 0.3
Agar 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
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3ZF-EAY o2 glucose 2%, malt extract 7%,
sorbitol 3%%, 44U 22 peptone 0.1%, tryp-
tone 0.1%, bacto soytone 0.3%)% Alwtsie] 24
W3 A 33) WEssch FAe ARERE
10907} 28°C 71l vlepet § ) wpel &
sjof 28hsict.

Yeast extract®] & AAET7} 713} w2y
FAR] Wer) of5dk shad 2 AAYE A F
= E3sle] HA o)A (malt extract 7%+bacto
soytone 0.3%)3 E3lth. o7]ol uleinl & 71}
AR @9l o 24 yeast extractE 0, 0.2, 0.4, 0.6,
0.8, 1.0% F5=2 71 Fhl| & Azt &
o) A& ES ¥l Zelget
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AL A&z el w7} 7 9-3le] A3(1995)0)
Phellinus igniarius®] €49 ZAloA] malt ex-
tract7} 7H Eigivhe Bl dx|shes Ao
i}, Glucose, fructose, sorbitolvl| X el A& FA}
o] A%} vlZA oF33le] o1}, malt extractE
2718k wjA el v)3le] AL =7} Bz} g,
sucrose®} starch& 7|3} vzl = dA}e] H

=7} o8 a4 vlste] 24 dojzlch. 2 AY

Sample (0.5g)
* Acetone 9m¢ (shaking, 2min)
» _Centrifugation (3,000rpm, 2min)
Precipitate
Repeat 2 times * Dry
—_— * Addition of concentrated KOH (shaking, 2min)

* Autoclaving (121, 15min)

* ng

+ Addition of cold 75% ethano! of 8¢
* Standing at ice bath (15min)

* Addition of celite 545 suspension

* Centrifrgation (3,000rpm, 2min, 2C)

i

ecipitate
*» Addition of cold 40% ethanol of 8m¢
* Shaking (5min)
* Centrifugation (3,000rpm, 10min, 2T)
Precipitate
+ Addition of cold distilled water
* Centrifugation (3,000rpm, 2min, 2°C)
. Precipitate

Repeat 2 times * Residue was adjusted to 1.5m¢ with water

* Addition of 5% KHSO4 1.58¢ and 5% NaNQ: 1.5m¢
» Shaking (15min)
* Centrifugation (3,000rpm, 2min, 21C)

Supernatant

* 15uf portion of the supematant was mixed with
0508 of 129% NHJSONH:

* 0;5‘;%» 3-methyl-2-t iozol hyd MBTH)
* Mixture was heated in a boiling water bath for 3min
* Cooling

* Addtion of 0.5% FeCl of 0.5mt

* Standing at room temperature for 30min
Absorbance at 650nm

Fig. 1. Procedure of glucosamine analysis from
Phellinus igniarius grown in solid grain
media.
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A3} Phellinus igniarius®] A wBirgoze=
7.0% malt extractg od, o}= & #7592 &4
A s v e g o oA 2 Pkl

AR Axde 54, T Je AR
73}, bacto soytoneS 713t vzl 4] FALe] A
&%} UEr} A4 $4550.0.0, peptoned)x]
oA 9] FAMRAe] 1 g2 2 Sl 1evt
ammonium tartrate, ammonium nitrate, po-
tassium nitrates] x| 42} FAl WEE of$-
71 2.2 vehgt}. o]7-& A1(1995)¢] Phellinus ig-
niarius®] A5 FA|A, AHEF A4 5 pep-
tonewl| 2] o A2} FAPAAe] 7} S}l om, A
4299 A75F9 2ol 0.1%7}) 0.2% Bt oF3
slgdvke Buel FARE Aol £ A¥ A3
Phellinus igniarius®] BA922E 0.3% bacto
soytoneo| 7b §5-3 7 2 & v]elyte.

DI AR AAE 3 v Aad
o] LS PAF] 93, Fad 2 A
A3} A ox) Al S5 HL R vehd
dFd 7 3FF-E Aduste] 2¥mA] HEE AA
3}t

Phellinus igniarius®] 7§ ©@AYSE malt
extract 7.0%e°l] A4S 2313 7o) 62~70 mm/
10 days?] #AMIAE B, glucose 2.0% ==
sorbitol 3.0%2] r9e) ALLE 23 &
R ol 4] 2] FAFAAH(15~35 mm/10 days) B} o
- % Al ARSEEed dRE Bgo
(Table 4). webx] Phellinus igniarius®] A
A4 &A= malt extractE B4 Y0 E o] &3}
of WA & 2ASh= 7o) GpAo|glon, ¥ AY

Table 2. Effect of carbon sources and concentrations on the mycelial growth of Phellinus igniarius

Carbon Colony diameter (mm)"” at indicated carbon conc. (%) Mycelial

source L0 2.0 3.0 4.0 5.0 6.0 7.0 8.0  density”
Glucose 38+1.0”° 52+1.7 48+1.0 45+15 45+1.0 43+05 42408 40+05 ++
Fructose 45+15 38+10 38+05 35+10 35+0.7 32+05 30£1.0 301038 ++
Sucrose 46+1.8 50+24 47+0.8 47+1.0 47+05 44+08 42+1.0 42+0.9 +
Malt extract 54+0.5 57+1.7 60+14 62+0.5 67+0.8 70+04 75+15 75+0.5 +++
Sorbitol 37+£0.7 43+18 54+1.0 51+09 50+14 50+0.8 48+05 48+1.0 ++
Starch 44+0.8 50+23 41+05 36+1.0 36+05 34+05 34+11 32+04 +

“Colony diameter was measured after 12 days of incubation at 28°C in the solid medium containing each
carbon source without nitrogen source.
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Table 3. Effect of nitrogen sources and concentrations on the mycelial growth of Phellinus igniarius

. Colony diameter (mm)” at indicated nitrogen conc. (%) Mycelial
Nitrogen source )
0.1 0.2 0.3 0.4 0.5 density’
Peptone 62+1.5” 58+0.9 53+0.5 50+2.4 50+0.9 ++
Tryptone 48+1.0 45+0.8 42+1.8 35+0.5 35+0.5 ++
Bacto soytone 58+1.5 60+£0.5 65+0.9 65+1.0 65+0.5 +++
Ammonium tartrate 48+0.5 36+0.8 35+1.0 33+0.9 30+£1.0 +
Ammonium nitrate 36+1.0 37+1.0 34+1.7 32+0.5 30+0.9 +
Potassium nitrate 45+1.7 53+2.0 45+1.0 45+0.5 45+0.5 +

“Colony diameter was measured after 12 days of incubation at 28°C in the solid medium containing each
nitrogen source without carbon source.
"Values are mean +SD.

“The number of +indicates the degree of mycelial density.

Table 4. Effect of carbon and nitrogen sources on the mycelial growth of Phellinus igniarius

Nitrogen source Colony diameter (mm)® at indicated carbon source and conc.

and conc. Glucose 2.0% Malt extract 7.0% Sorbitol 3.0%
Peptone 0.1% 15+0.57(+)° 62+ 1.8(+++) 20+1.0(+)
Tryptone 0.1% 18+0.8(+) 664+0.5(+++) 25+0.5(+)
Bacto soytone 0.3% 15+0.0(+) 70+ 1.0(+++) 35+0.9(+)

*Colony diameter was measured after 10 days of incubation at 28°C.
"Values are mean +SD.
°The number of +indicates the degree of mycelial density.

ol 4= malt extract 7.0%2} bacto soytone 0.3%
< ZFF Aol /M i FAF AL E(70 mm/
10 days)®} & D=5 epiigiv).

Yeast extract2| A& Phellinus igniariusl
2 2 Ao HAzg iRl yeast

Table 5. Effect of yeast extract concentrations on
the mycelial growth of Phellinus ig-
niarius on the optimum carbon and ni-
trogen sources

Yeast extract(%) Colony diameter (mm/10 days)

0.0 70+0.5°
extractZ 0, 0.2, 0.4, 0.6, 0.8, 1.0% ¥x2 24 0.2 77415
slo] FAMYA el vl yeast extracte] EIE 0.4 7240.5
ZA13}3it}. Table 59 7+o), Phellinus igniar- gg Zﬁf‘;g
ius®] 79 A1 07 malt extract 7.0%9} A 10 70405

4% 2 bacto soytone 0.3%Z F33F ull=]o
yeast extractE 0.2% 713t 2 (77 mm/10 days)
o] ALl 71 freislsint. dubd o2 ALY

Table 6. Effect of mineral salts on the mycelial
growth of Phellinus igniarius in PIM

Abol] ¢33k )X yeast extracte] Hz Fr Mycelial growth ~Wit:10ut1t With Illzigeral
Table 1e]4]2} 7o) 0.2~0.6%<1d], £ AlF A% miner: s: S salts
Phellinus igniariuso] 0.2%<] yeast extractE Colony diameter 75+1.5 794+1.0

& 2xlo] (mm/10 days)

e Dry weight of 42414 43418

2II4Re) 8 FAF ARl vlAE FolAF
o] *d3ke Table 63 2t} =, W4 JepulAle]
v o2 ArlEE )9 FEKH.PO, 0.046%,
K;HPO, 0.1%, MgSO. TH.0 0.05%)5 44,

mycelia (mg/50
ml/13 days)

“Mineral salts: KH,PO, 0.046%, K,HPO, 0.1%,
MgSO, 7H,0 0.05%
YValues are mean +SD.
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A 9 yeast extract®] HAz3F wiA)el] A7}
3k, F71975 W/l & wix)dAe #AL
AQAys) AbE H]_u_zf}s’at:]-. Phellinus igniarius+
TGRS Wl Ao FA AR E}ﬁ:
FAsl out, AAuloFol g FALe] AEFS
A3 B Az, 771978 A7 A4t At *‘E’S‘f’ﬂ
o3k v|R]A] 42 Ao AlgE Y.

MESE Hla A¥HS 53] 4% PIM9 3
B A7) Ak, 71E9] WA A=
go] ¢)8-5& ACM, CVM, HAM, LEM, MCM,
MYG, PDM#8] ZAMAA £58 A3 vl 59
c}(Fig. 2). Phellinus igniarius®] 73-9-= PIModj
A1 78 mm/11 days®] FAMA £=F ehlo]
MYGelA o] AR 4581 63 mm/11 days &
o} F3sloict. wetr] 2 A TEE x|l
PIMe| Phellinus igniarius2] XA el Z2u]=] <
< galslgdc}.

2T FAHA ARl A 4 s +
HE7] S, 2 A HHulAR Adsl
PIMd| #2HE HET F 15~35°C2] g-27]ol4]
WAL wioklaL AolE 548 ck(Fig. 3). Phel-
linus igniariust= 25~28°C7} A FA} AAre)
L= Wslgon, 35°C oAbl FAI Aol
=53] Azslge). o)l - S(1995)0] Phellinus
igniarius®] % A3 Azel= v]5=gk okito|yl
th =g A(1995)0] - wiR|AYellA Phellinus

80+

Colony diameter(mm)
3
Y

AGM” GVM 'HAM EM “MoM” MYG PDM PIM
Media

Fig. 2. Mycelial growth of Phellinus igniarius on

the various media
*: Colony diameter was measured after 11
days of incubation at 28°C.

igniarius TAHE woFslsl-S W 30°Cellx9] At
o] 71 $-53te], 25°CellA 2] FAMAR Mt
JEslgrhe Haeke thah thE oHdeldleh A
(1995)& PDBul|R|l|A] Phellinus igniarius®] 3
A 25 WHE 2ARIES W 35°CellA] FAL A4k
o] 71 Jz3livty Rusieled), ol ¥ Al
HollA Phellinus igniarius®] A#A #AH w7}
the 25l vlste] Rzl wigken, 35°C ol4tollA
€ FAPE AL AR Ak ARk gl F
3] R ofelglet. olelzte] AR wizl WAle]
A HALEe Aol7t vhe AL 712 24
2 FFA S Zold 71T A o2 Ak it

A= pH HAwz] ¢ A% A4 T 7 pH

Ha 2439 QA 50 mld PFHE 1miy
100

_. 80

€

£

5 o

[}

£

8

©

g 401

[=]

O L
s 20 25 28 30 35

Cutture temp.
Fig. 3. Effect of temperature on the mycelial
growth of Phellinus igniarius
*: Colony diameter was measured after 11
days of incubation.

Table 7. Effect of pH on the mycelial dry weight
of Rhellinus igniarius

Dry weight of mycelia

pH (mg/50 wl/7 days)
4.0 12.6+0.8
45 18.9+1.3
5.0 23.3+1.0
5.5 24.4+05
6.0 24.6+0.3
6.5 25.7+0.7
7.0 27.0+1.0
7.5 25.3+0.4
8.0 20.6+1.2

“Values are mean +SD.
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Table 8. Moisture content of hydrated grains in 18°C cold water before and after autoclaving

unit: %

Mal luti
Treatment alt Black Barley  Sorghum Job's tears Wheat Brf)wn G ut'mous
soybean  soybean rice rice
Before(A) 66.5 654 558 453 435 374 379
After(B) 62.6 61.3 52.7 41.0 39.8 329 32.2
A-B -39 4.1 3.1 4.3 3.7 4.5 5.7

AFstdon, A oA #F(125 rpm)
T F A AERE EZAsIcHTable 7).
Phellinus igniariusg pH 4.0014 FAR3Ar0] 7}
A A zsld 2, pH 7.00014 FAHAA ] 714 ok%
s}l 21}, pH 5.0~8.02] W 9)oa= FAFAA o] A
9] wleslgch. ol #H(1995)) Phellinus ig-
niarius®] 2 wz| pH7} 7.00)19lck g By}
A== Aolxdet.

ZE0lAMQ] B

TR dxiFe] dEkuoks sl wlekA)
80| 7k AAe] Aol 8Ew FAF AV
Zre] 2 AR woks M 27 FAREE
E£2% HTIe o) Folrc S8 2 A
oM 2302 SEFRE =AY o P9
A FAke} E R 4 n, 2e] A A WAEE
849 cdokEe &3 ot g A <3S
A o] gtalE = 5o $-2hg-, tishul kAo EA7L
g & 9le wlel] ofAt-E FES dARS IN
o] &gt FALAARS] Aol 89l A& $)ste] YA
o &3 sEgheF A xS wsle] APsigict.
Table 8ellxj ¢} 7ro| 7 FE-2 wshabd ¥ 483
o] 2FH ZHaste] o) 5.7%, vl 4.5%, &
2 4.3%, AL 4.1%, 5 4.1%, WFEZ 3.9%,
W 3.7%, Bel7} 3.1%¢) &o2 Suilek Z}ﬁ:%
velidct. wheba] FEgHe) 2 FES o4

stel AT WAL Hole TYIE F 2
£ S¥ae 129 slge] SaAseidck &

ez ArHc.

ZAH Y Tze 7)d
oFoll A, wAAN R SRS
e Sage] FAE e
o} & A0 Z ALRH T, BT
Zo] A% ke b wjopy

=23 @A) FAl
ES EHEREE
S el met 2

F Al4de] 329 2
zAdAE el

Fig. 4. Mycelial growth of Phellinus igniarius in
plastic bottle filled with various grains
A: Black soybean, B: Job's tears, C: Sor-
ghum, D: Barley
*: Solid substrate were cultured at 28°C
for 20 days.

D7 FEol IAHARE wlekshe we] Ay
o7 ALRE ) £ dFolM= vE] wleks) ¥
= N GEAE FAsSI] FEol| HEFoEH
AE 27] gL Azt TAPT SHAE AR EE
stdch. wgt FApNF S0 B SFTE IE
vzl ol] Arlslan FaF Aol o2 FEuliR]e]
RIS FUAA TAR] AR %"’—%% o
A 23S SR A ST viePE S o) %
& TANZANA L] FAFS AN 7&4 KA
E9] mwlo] wxlgAlel o¥xte] gl 2(Fig.
4, 5Y& B 9l ov, o] & B3l AR FES
0] 83k GAe] hEulF 75Ad-S Elskich
Glucesamine &12F Fx=E+ wlofy ol A Pl
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Fig. 5. Enlarged photographs of Phellinus igniarius mycelia cultured in the various grains
A: Malt soybean, B: Black soybean, C: Barley, D: Sorghum, E: Job's tears, F: Wheat, G: Brown

rice, H: Glutinous rice

*: Solid substrate were cultured at 28°C for 20 days.
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Table 9. Glucosamine content of Phellinus igniar-
ius mycelial grains after incubation at

28°C
Grains Glucosamine content
(ug/1.0 g/20 days)
Malt soybean 76.0
Black soybean 104.0
Barley 118.2
Sorghum 70.8
Job's tears 236.4
Wheat 784
Brown rice 734
Glutinous rice 69.8
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