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Favorable Condition for Mycelial Growth of Tricholoma matsutake
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ABSTRACT: The main objectives of this research were to study the cultural and nutritional characteristics of
Tricholoma matsutake and to establish its liquid culture system. The optimum growth of 7. matsutake was observed
in HA and TMM agar media. Similarly highest growth was observed in PDB and TMM liquid media. The optimal
temperature for the mycelial growth was 25°C. The most suitable carbon source was dextrin among 12 different
carbon sources tested. Yeast extract and peptone were best nitrogen sources among 17 different sources tested. The
optimum mineral salts were Fe,(SO,);;H,0 and KCI among 9 different sources tested. Shaking culture gave higher
mycelial growth compared to stationary culture. Similarly, optimum medium amount for shaking culture was
100 ml per 250 ml flask. The highest mycelial growth was obtained when 5~7 mycelial discs were inoculated in
100 2/ of medium and incubated for 8~9 weeks, respectively. The highest proportion of mycelial growth was
observed at 40:1 ratio of medium to inoculum volume in 8/ air-lift fermenter.
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Table 1. List of Tricholoma matsutake isolates used in this

experiment
Isolate Date Locality
T-001 9/20/2000 Hokkaido, Japan
T-002 9/20/2000 Hokkaido, Japan
T-003 9/27/2001 Bonghwa, Korea
T-004 10/03/2001 Bonghwa, Korea
T-005 10/03/2001 Bonghwa, Korea
M= Wk
43T HY

2 Ay FAE e Addgy FFekRes
(EFCC)ollA B#F2l &o|(Tricholoma matsutake)

23
g Fole] FAF S 47 6 mm cork borer
2 g d o A9 wiF ] Sl JEEAT JE
gk wiAl= 25°Ce] F27]0A 90 7F mi et F AR
AES AT AAMAE Adstr] flste] A2bE
gl MRS 150 m ZASH] Aasigen, &
oliFS HE g F 90947t BA| wigS AAIEATE o] &
wgE AR 3l8ke]  filter paper(Whatman No. 2)
o] FAIZ] T 60°C AZX7NA 241 7F AZEke] FA}
Ao AF S HlAsHAT.

zol2e MY HY 2 7Y
Fol#el AY MFL=E A SAstel wiA A

S & AdE TMM AANIRS FZek=0] 150
mi ZAt] pHE 5282 ZHd T I e

[e)

E ARSIt AE-Estel AR e 3 A5t A w, AtE AR o] HouiR| oA wiFE FolHtE
wol Bolw ostld B 27FE olgdled /b WAL WFE Fokeae e 24S 47 10,
7o) Fad & #F5 ASIATH(Table 1). 15, 20, 25, 30°C MSI& B 71004 6097+ vl
Z}z}o] ol FE HA(Hamada) % =]ol] w3k & skt
HEdor olgsiglen, #F AdE 9% wA=
CDY, TMM A iR S AL} T} S0|=0ll st MY Etadl, L3 27|87 7Y
FolitFe] AL Al A v, oA v
SolZel MMHHX| Mg A48 Hal7] 915k Bae Glucoses T3HE W
Folwe] HgulAg AAs7] fIale] HAWAZ WIS R 6%, MaloseS L3 o|FFH 3%, Dextring F3eh
g 1759 A 2 AR S o] &SAUTHTable 2, 3).  TFF 35 5 F 1255 ol &319on mXE A Al
TA A Aeke 9)5te] zhzke] iR E ZAIS F 01N SHTO 27 gAANES Yol ZAE e, gad
9] HCIZ 0.1 N2 NaOHE ©]§3t9 pHE 522 ZH3 9 & 1%2 23T 24Y2 Ammonium nitrate
S A sker, AFE HiA= Clean bencholl A £ ¥33 FrleidAY 553 DL-AlanineS H]&3F of
Petri dish(87X15 mm)°ll 15~20 mi¥ £530th. ©o] & Wit 5385 A 7 128 5 5 1759 2
Table 2. Composition of culture media used in this experiment
Media (g/l)
Component
HA PDA MMN PDMP CDY YMM T™MM SYSP PYMS
Potato 200 200 200 200
Dextrose 20 20 10
Glucose 20 10 10 20 5
Malt extract 3 3 3 3 3
Yeast extract 3 3 3 1.5 1.5 3
Peptone 1 5 5
MgSO, 0.5 0.15 0.5 0.5 0.5
KH,PO, 1 0.5 1 1
K,HPO, 1
KClI 0.5
NaNO, 2 2
FeSO, 0.01 0.01
CaCl, 0.05 0.5
NaCl 0.025
FeCl,
(NH,),HPO, 0.25
Thiamine HCI 0.1 (mg)
Soytone 1.5 1.5
Agar 20 20 20 20 20 20 20 20 20
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Table 3. Composition of different mixtures of media

OF MYCOLOGY, 33(1), 2005

Media (g/l)

Component - -

M+P Y+PD T+PD C+PY H+PY S+M C+Y+P H+C+Y
Potato 100 100 100 100 100 100 67
Dextrose 10 15 10 10 3.3
Glucose 5 10 7.5 12.5 5 33 10
Yeast extract 1.5 3 1.5 3 1.5 2 2
Malt extract 1.5 0.75 3 3 0.75 2 3
Peptone 3 0.5 1.67 1.67
MgSO, 0.075 0.25 0.25 0.5 0.5 0.075 0.33 0.33
KH,PO, 0.25 1 1 0.25 0.67
K,HPO, 0.5 0.5
KCl 0.25 0.167 0.167
NaNO; 1 1 1 0.67 0.67
FeSO, 0.005 0.005 0.005 0.03 0.03
CaCl, 0.03 0.25 0.25 0.03
NaCl 0.01 0.01
FeCl,
(NH,),HPO, 0.125 0.125
Thiamine HCI  0.05 (mg) 0.05 (mg)
Soytone 0.75 0.75
Agar 20 20 20 20 20 20 20 20

*Half strength of each component media were added together when two different media were mixed.
°1/3 strength of each component media were added together when three different media were mixed.
M, MMN; P, PDB; Y, YMM; PD, PDMP; T, TMM; C, CDY; PY, PYMS; H, HA; S, SYSP.
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A 80%7r IS AN E T AaE HiAE 2447k
BOF FE3] Wz A7 T 27wl oF 4597 B
7] w3t FoldS ZHzE 200 mi, 400 mi, 600 ml, 800 ml,
1000 miZ JEFS gelote] JES AT vk
E7ujeF Aol ZHH 25°CY] e AolA 8F7F AA|
stom, e dAM S8 7] HETE FAAE
& FAsAL v 15 5719 HEE FHElaL 309
7 #AAIE HAAR o A FAA 9] EolE AT
skt

& 2}

ST My
43 A4S 93 Wi CDY, TMM HAHIA S A&
ko, 25°C wjkaelA 60€7r vidE A3t CDY,
TMM 7 7EA] HAHIA] BFo|A T-003 FoltF7F th&
yfe] wtFRh o] S-rbA VERTHFig. 1). A
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Fig. 1. Dry weight of mycelium of Tricholoma matsutake in
TMM and CDY broth after 60 days of culture at 25°C.
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Fig. 2. Effect of medium on mycelial growth of Tricholoma
matsutake (T-003) after 90 days of culture at 25°C. M-
1, HA; M-2, PDA; M-3, MMN; M-4, PDMP; M-5,
CDY; M-6, YMM; M-7, TMM; M-8, SYSP; M-9,
PYMS; M-10, MMN+PDB; M-11, YMM+PDMP; M-
12, TMM+PDMP; M-13, CDY+PYMS; M-14, HA+
PYMS; M-15, SYSP+MMN; M-16, CDY+YMM+PDB,;
M-17, HA+CDY+YMM.
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Folxte] AMAE AWty 913kl HA WA & HI%
g 1789 A 2 QAR E o83t dFg 3 A
AR e] 9-(Fig. 2) ¥AF] A7 HA, TMM, HA+
CDY+YMM HjA| oA -=81A] Yt ew, PDMP B 4]
AME Bz ¢og S Btk AR A5
(Fig. 3) PDB, PDMP, TMM HAujA]e A = A&
BH3om, TMM+PDMP HiA|o N % Bl w2 5ot FAF
S Yepgth Q=g 2~37k4] iR E 23e vjA] o
Me AFHOR Folxte] Aol a8l skl vERG
A Tt vt St SoldkAIE MMN HiA| o] 79
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Fig. 3. Effect of liquid medium on mycelial dry weight of
Tricholoma matsutake (T-003) after 90 days of culture
at 25°C. LM-1, HA; LM-2, PDB; LM-3, MMN; LM-
4, PDMP; LM-5, CDY; LM-6, YMM; LM-7, TMM;
LM-8, SYSP; LM-9, PYMS; LM-10, MMN+PDB;
LM-11, YMM+PDMP; LM-12, TMM+PDMP; LM-
13, CDY+PYMS; LM-14, HA+PYMS; LM-15, SYSP+
MMN; LM-16, CDY+YMM+PDB; LM-17, HA+CDY+
YMM.

Fig. 4. Effect of temperature on mycelial growth of Tricholoma
matsutake (T-003) after 60 days of culture in TMM
broth.
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25, 30°C W92 2 F27)o 60Uz i A
(Fig. 4) 10°CollA] 25°Ce] ZAo-E o] dojytornt,
30°CollA = Aol ALl dojubA] &gttt Folwte] A%
o] 7F¢ EA uehd AL 25°Co|en, 25°ColA
257} FAxF GolASFE o] AT =HAS B 5 3
ATk

0|20l CHEH XA Etagl, A 2|97 7Y

=
Folde] At Aol AT wagl, A2As F719

0.08
0.07

0.06 | ]P

0.05 T + =+

0.04
0.03
0.02
0.01 | 1

Dry weight of mycelium(g/100mI)
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Fig. 5. Effect of carbon sources on mycelial dry weight of
Tricholoma matsutake (T-003) after 90 days of culture
at 25°C. C-1, Arabinose; C-2, Fructose; C-3, Galactose;
C-4, Glucose; C-5, Mannose; C-6, Xylose; C-7, Lactose;
C-8, Maltose; C-9, Saccharose; C-10, Cellulose; C-11,
Dextrin; C-12; Starch (soluble).
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Fig. 6. Effect of nitrogen sources on mycelial dry weight of
Tricholoma matsutake (T-003) in liquid medium
containing dextrin (1%) after 90 days of culture at
25°C. N-0, None; N-1, Ammonium nitrate; N-2, Am-
monium phosphate; N-3, Ammonium sulfate; N-4,
Potassium nitrate; N-5, Sodium nitrate; N-6, Alanine;
N-7, Serine; N-8, Glycine; N-9, Urea; N-10, Arginine;
N-11, Asparagine; N-12, EDTA; N-13, Acrylamide; N-
14, N-lauroyl-sarcosine; N-15, Trizma; N-16, Peptone;
N-17, Yeast extract.

009

Dry weight of mycelium(g/100ml)

M-0 M-1 M2 M-8 M4 M5 M6 M-7 M-8 M9

Mineral sources

Fig. 7. Effect of mineral sources on mycelial dry weight of
Tricholoma matsutake (T-003) in liquid medium
containing dextrin (1%) and yeast extract (0.5%) after
45 days of culture at 25°C. M-0, None; M-1, CaCl,;
M-2, CaCO;; M-3, CuSO,5H,0; M-4, Fe,(SO,);
H,0; M-5, KCI; M-6, KH,PO,; M-7, MgSO,; M-8,
MnSO,5H,0; M-9, NaCl.

FE Adshr] flste] 9097 QA S-S A S A3t
2992 dFe DextrindllA 7HE B2 A Ao
el e | Starch(soluble)oll % ¥l w2 $-73F FA} A
FE BYoh 2 9 9gFe} o)FFe Aol A fAb
Sk 50|92, Xylose, Saccharose, CellulosedlA=
Aol Aol dolubA] UTHFig. 5). oS z‘%‘zl:
Airgdro g2 wist AgolAe 718 AU Yeast
extract®} Peptone| A WE wAFS] AJo] oy % 2T
UNAL, ol B} HEeA diaY] FFS Fotrv|
A&l #HAY (Dextrin)l} AAYS 7ro] Fo] njeksl g
< AAEReY, 2 A3 9A] Yeast extractel Peptone
oA ARe] o] =A YEbES B F AUATHFig. 6).
2 94 e Ao A Bl YPoE A
Hu 5483 a3= YeR b @t 719 5= AAA
o7 AAoA Z zol= Ho|A] 29k} Fel(SO,), *
H,0%} KClol|A] Blawa] 7o) FssiAl Vel th(Fig. 7).

MEelA30 EF Y HiX|E MU

Folate] A e Fol|A AtEetae] S5 E uiA =
o] AL Al A 37dS Ast A3} Shake flask
oA HE S Bl A AR o] FA S
Bl S A R oF 2~78) o Beol A==
Aoz zAEoH, X el wE ZAIA = 100 ml
o] wix|Fo R NBufgFS Fal wiFer AF oA TP
B AAHAS] o] Vet ey A Fe] A9
X Foll s TA FFS UK 2 oz AT
T3z oke] 79 wix| ol uet "l et tE
Al YeRsttr. 50 moILt 100 mie] 7% 4w Azl =
717y vlwA #ar, 21 S7F Wol AU, 150 mie] 7
T+ F2 FH AR FAs "l = F3] A%k
ok WhA A el 79 wiR] ol mE FAR ] e
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Dry weight of mycelium(g)
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Fig. 8. Effect of culture type and medium amount on mycelial
dry weight of Tricholoma matsutake (T-003) after 45
days of flask culture (250 m/) in TMM broth.

= Aol 5 Holx] eFkth(Fig. 8).
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Folate] Aol ztEetaadel HEF} v
F3 e A e A3 HEFES 6097
e B ATl oi7= HEl wEt vidE
FARE] Fol AR} FrkskE A4S B, 1 oy

BE2months
B 3months

o
N
T

o
o

Dry weight of mycelium(g/150ml)
o
b o
b o

Number of mycelial disc

Fig. 9. Effect of inoculum amount on mycelial dry weight of
Tricholoma matsutake (T-003) in TMM broth after 2
and 3 months of culture.

Dry weight of
mycelium(g/100ml)

1 2 3 4 5 6 7 8 9 10 11 12

Culture period (weeks)

Fig. 10. Effect of culture period on mycelium dry weight of
Tricholoma matsutake (T-003) in TMM broth.
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ko] ZhAasE A4S B thFig. 9). M7 7He 1~
357 vl M= A AR ] Aol YEREA] 242
ok 2y 4F7E woFRE AR A Bl Aldst
Aol Bol yehton, o] & 5~8F7ke] wjgel= 2

2o] AlEstel wARAIS] Aol AlEH o= FTleRAT.
SHAIRE 9F= o] TR = HA O] Aol O ol A F
7FeHA] U THFig. 10).
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Sk s At A3 g1 F
ZHiA 9] 739 AR Al dextrin B} Ao St
RO} o] 99 37}74 FA-E dextrin B} A3 #AF
AgFo] Zdrt. ] 79 o] Ao UojydA|Rt,
ESoy wid kel 749 Aol wll-9- vl ksl thFig. 11).

o& l‘>‘ E

81 M| L0AM2| HEEO WE ZAL

8 [ Hjokoll A H=2F 2 wjdr] 7kl WE FAK Y =7}
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gro] WO 2 Ao AAo] Azt “HAL B 2 99
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Fig. 11. Effect of general nutrients on mycelium dry weight of
Tricholoma matsutake (T-003) after 45 days of culture

at 25°C.
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=3 W—X—X
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g e
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Fig. 12. Effect of inoculum amount on mycelium growth of
Tricholoma matsutake (T-003) in 8 [ air-lift fermenter.
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Fig. 13. Effect of inoculum amount on mycelium growth of Tricholoma matsutake (T-003) in 8 / air-lift fermenter after one week.
(a), three weeks. (b), five weeks. (c) and eight weeks. (d). In each figure, inoculum amount of 200 n2/ (first from left),
400 ml (second from left), 600 m/ (third from left), 800 2/ (fourth from left) and 1000 m/ (last from left) per bottle.

ot =S 7] JEH BlE] S SoldAHAIES A
HE Azt 7] HEFH] 200 miSt 600 miolAE 2.54,
200 miet 1000 mIA= 48)e] FAMA ] Afols e}
Wor, 457F vl 3 200 mit 600 miA A 7}
g A9 Zols YeERA] ei3kem, 200 mis} 1000 ml
ol 0.5H) A% 1000 mol A dAMA| Q] Z7 ko] =%
o}, BFAINE 8F7F viFE 7% 200 ml, 600 ml, 1000 ml
HE oA S7HsE AR AL AlolE YERlA] &
ok AAH o= HEFo] 7Y AE 200 milA 7S
AR AR S BE F UATH(Figs. 12, 13).
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F0|(Tricholoma matsutakeye= T2 AUF-2] e
AAFLS Ao TAAoE dY FAFHA FH
7H Qo] FAH o R B 4= Qlth(Vaario et al., 2002).
Ak T2 YREAQ FAIWAlG Bk FAZRQ] To] v
< B0 = I8l Qg 2 Aol ulg- mlofa,
BA7A 2-E A9 AFuAeE 2 ALA 7t
FAE A3t Ba HojRA] FaL ot o]H3d Fole
FEUEEE HIRSt i, T3 T T8 =Y Fo
A77EEol o8] A&HH Fo] BAE S B A7+ E
o] By HI o, E3] dAE Foladol wUdH
9l AT, EATHQl A, d2olAMe] EdolFol| 3t

AT % FAYEH AT Fo| £ ol £ AUtk

o flo 2

2 APoM = Fole g 543 A FAA
S A% diF WG 210S 2ARICH, Folde] A
o] FFE HX= MR B AR FE AAE
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