ﬂ' E E Q!‘ QI II The Korean Journal of Mycology

= LH OP7FA| LS =0l M =&l et ZXH o[ HA
(Mattirolomyces terfezioides)2| TAl ‘A& SIS 4

Tl - Rl - 71E
FHIEGHE] DY

=

[

Characteristics of Mycelial Growth and Enzyme Activities
of Mattirolomyces terfezioides Collected from
Robinia pseudoacacia Forest in Korea

Sung-Min Jeon, Eun-Jin Wang and Kang-Hyeon Ka*

Division of Wood Chemistry & Microbiology, Korea Forest Research Institute, Seoul 02455, Korea

ABSTRACT : Mattirolomyces terfezioides is a type of sweet truffles that predominantly form ectomycorrhizae with Robinia
pseudoacacia. It is also worthy of artificial cultivation. This is the first report on characteristics of mycelial growth and enzyme
activities of M. terfezioides collected from R. pseudoacacia forest in Korea. M. terfezioides showed the highest mycelial growth
when cultured on potato dextrose agar (PDA) at 30°C or in modified Melin-Norkran’s liquid medium (pH 8.0). The biomass of
M. terfezioides was higher in liquid medium containing nitrate-nitrogen than ammonium-nitrogen by 1.8 fold. The mycelia of M.
terfezioides showed both carboxymethylcellulase and laccase activities on solid media for enzyme screening.
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L3} vlSzg o] W= sHARE o] MAle] AHAlE ¢S
Hojo} gtjar AF38h 1% skt 6]

EHES I AMaA ol mel 4FE E#E (forest truffles),
AP E#E (desert truffles), BEAZ E#]& (semi-arid truf-
fles)] 3572 753171 3h}[7], tuber truffle} desert
truffle®] 2FFE ks B5% UTH1]. Terfezia spp. Lt
Mattirolomyces spp-= X313t desert truffle?] oJ2] H&5-2
AFeN et & =7}, ook F T, Q&) =, A, &
7, golzEl7l TR E¥sh=s 0= Bl HIUTH8]. o]
% Mattirolomyces spp.2 SO|3HAIE APto] opd 3oj] A]
Aeh= AT EERI], desert truffled] YFOF
HeEe A oAl B3k gk olggo}, 37, Al
ZHo} B Tej2, 9|28, Q1% T F AA| Aol
ohd 2 715 tholl A TAsk= Ae=® dA UAt9). 7
A oA oAU (Robinia psedoacacia)®t 2 1
=& Fsk=t 3], 53] @7H ol o] MiAle] Danube
7ol A Carpathian Aol 0|2 7AW U] A3)7F
Sie d2uld ZegellA sdolA 1€ Ateldl] s=
Aog Bal HATH5].

Desert truffles 3,000%d o] &<t 218 7153k Ao =2
dHA gkor, 58 ks 7 9t YUECE e
a1 AH10]. B desert truffles®] AE2S A A3},
AEFY 20~27%= SFolaL, WA= A, B33} 9
ZSPAPLE, A, ©skE, okF 2RI, AE <,
el HES ekl e A= YERSTH3). T
=&z} 232299 (inductively coupled plasma
spectroscopy, ICP)= ©]-8-3+ X3} /-] wlEhelds 4]
A}, M. terfezioides= 19} FAFF ol &= A1y
218 APHTFR Tuberd R} 91 (P)9] gHfo] a1, UEF
(Na) 32 vrom, ZHg(K) &8 vlsssh Aoz By
HATH11].

A OIHALE desert truffle2] 3+ F/F-0]aL, 3
rotia) & A TFE ¢ElA 7] W&ol AAE B
oflzt Aejgd=de] &gy ol 8= as| & vt
i FFEY dolle= S 7R oA REE
o] Z3tEo] qlar, #E FPehke dRES AT, I
T, 2255 RMES dEske o o= 575
FAo] Far 7] whio|tH12). ASHY MAIE-L HAIAIA
O F 1,000F ool slon, 12Fwo] A e Hu| o
ZE7F AL, o5 RS oA A= Tuberd: ]
HAIECTH[5]. 4A]0] EHER dH] TE52 BANH 4
AH o2 Aol g Al BogE T Tuberds (T. mel-
anosporum, T. unicinatum Chatin, T. borchii Vitt)°|TH[5,
10]. ©]9} 2ol Tuberd; E&Zol Uit A7 Bol o]Fo]
ok, AR oAl o] A o2 i 77 3
T Desert truffled] T & T Zol tisixe A7} 1)
2% Zgejolt.

A suEtell A Tad

ESZE YA Tuber&o 2, 7

oo Al (Tuber indicum Cooke et Massee), SEZa1g]
oA (Tuber aestivum subsp. uncinatum), t2]2o]H
AT, borchii Vittad.) 5°| ATH4]. 28 o] &2] A=|g}
2 B0l tigk Z&AQ0 At Aol g A==
HE vk It} H2 Ka 5131 W] oAU <ol A
WS EvER AP oHALS st d=ak w7
£F0F Hasiyitt. B A7 o] wo] A 54
e Hxo B, FFA A 77 e o] HALY
A7 AW A 712AE 2 S8-slara) gt
Mz X &

ZAIHo|HA el =E 1t #E2|

ARG WAL 2014 99 2= T EiokE 95 of
TR 2] Eefigoll A 8ttt Aol Al =
(KFRI 2830)= AHaA| o] 220 2 7E £rie|gh 2102,
THARTEle] FFEREA BaEo] JE FFE po-
tato dextrose agar (PDA) H|Z]ol] Altu]jefste] B2 Aol
AHE-SFAT

oL

HAtHo|H Aol WE S =At

AAGolm Aol A 548 &7] flal 1A v
S, HSF =5, HA viAY] pH, F71EAYY SR T
HjeF 202 gejste] dAF S ARSI Al
A= PDA, malt extract agar (MEA), Sabouraud dextrose
agar (SDA) & “8Hl1A] 358 A€lste] A|ZAH(Difco, De-
troit, MI, USA)2] 7 ¥hol we} ZHz}e] 8 =] (pH 6.0)
& A|Z3FATH T3 Melin-Norkran’s medium [14]9] agar
£ #7138t modified Melin-Norkran’s medium (MMN; glu-
cose 10 g, malt extract 3 g, (NH,),HPO, 0.25 g, CaCl, 0.05
g, KH,PO, 0.5 g, MgSO,.7H,0 0.15 g, NaCl 0.025 g, 1%
FeCl, 1.2 mL, thiamine-HCI 0.1 mg, agar 15 g per 1 L,
pH 5.5)2 Azatdrh. 15718 (121°C, 20 min)F Hl
A& petri dish (bottom 85 mm x height 15 mm)°l| 25
mL¥ BFet] 23 &, b wR] o] ol HEL (3 6
mm)S 0¥ FF3aL, 25°C F2Hl7]olA st
o} v Rk wi e 717l wE o] S Hlast
7] 918 HAE Holyollig] s 2E 0|83t F(week) T
= A 7Y, 149, 2194 5] A7 (FEL] A
73 Ale)E S7stct. v 21970l TF2] e, A,
2] 2 AL U, A7, F 1H] FeHd 54 5
S A F, AR R V)5S

HiF 2% wisto] e ZApR ol Ale] dAL A 58S
ZAFsl7] 9fall PDA ¥iA] (pH 6.0)°ll T (9] 274 6
mm)S V0 AEsH. 557 (10°C, 15°C, 20°C, 25°C,
30°C)9] 27| vE 2%ollA 2143 gt &, EEe]
FeA 54 27 (HEDY A7A AQ)E S48t 2%
HE st
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HAulR]e] pH Wslol| WE o AAFHS AR #8l
NaOH(0.1 M, 1 M) =& HCI(0.1 M, 1 M)< o|-&3} 5
T A= & pH @2 25 Melin-Norkran's medium
(pH 4.0, 5.0, 6.0, 7.0, 8.0)% A|Z3}Ac}. ¥Wix] (20 mL/
flask) B AT (F7 6 mm FEY)S VI HE39L
H, AX] AEE 25 £ 2°CollA] 6043t el st i
FAE ARl AFste] v T A9 pHE S48
o}, 3 ot FAS DR (70°C, 2¥)dt] 5 H(mg/
flask)& ZSg8tar, AAIA] pHEE o AAgHS vl
skt

A olMAle] dAg o] THS AR Y13l Jeon
S[15]0] AAIE el wet dAel 240 TE 3E R
HARA] (M, M1, M2)E AZ3A. A AR M
(1 L 7]5& )2 glucose 10 g, KH,PO, 0.5 g, MgSO,7H,0 0.15
g, CaCl, 0.05 g, NaCl 0.025 g, thiamin-HCI 0.1 mg, FeCl,
(1% sol.) 1.2 mLol 71849 (malt extract 3 g)2} F71&
29 ((NH,),HPO, 0.25 g)o] 25 Ee == A Z319t}.
TESE M B R]o| A thiamin-HCI®} malt extractS A €3}
71429121 (NH,),HPO, 0.25 g thAl (NH,)CIE 5% 3
718k R ¥R (M1), Z22]al M EfA]ollA SA] thiamin-
HCI®} malt extractE A28}l F71249<21 (NH,),HPO,
0.25 g Al KNO,E 5% 3715 A4k wiAl (M2)E 22t
Azt A A1F8IA] (pH 5.5, 20 mL/flask) & Al
AT (A7 6 mm HEL)S VA HES -, A FH=
25+2°CollA 56 3t ehlFelT. @ wMiGAE o7t
of uj%F £ wiAle] pHE SR CH, TAl= X (70°C,
29)31d AT (mg/flask)S SASH T AU AJFHR]
HE o RS vl

AXIHOH M| £ Y TA

FAPG O A (KFRI 2830)2] A4 £ &2 (cellulase)
2} FF1oIA (laccase) BA-S ZAFSIIT. 74 Eallah
S A7) 2130 Jeon T [16]9] ¥Holl Wt carboxy-
methylcellulose(CMC)E 7|22 k= A H I 2] (CMC
agar plate; NaNO, 2 g, K,HPO, 1 g, MgSO, 0.5g, KCI 0.5
g, carboxymethylcellulose sodium salt 2 g, peptone 0.2 g,
agar 15 g per 1 L) A3}t CMC agar plate®] pH
H3}o]] WHE CM-cellulase 245 ZAK7] 918l 5 pH
< 6,7, 82 243l APT 7 (121°C, 20 min)?H 7,
2~ petri dish (bottom 55 mm x height 15 mm)ol| B %]
E 10 mLA 31T CMC agar plate %ol HEHL (3
73 6 mm)y& 7B HFskaL 25°CollA 87T g3l
o}, 8A] Sl Gram’s iodine solution(KI 2 g, 1, 1g, 3
300 mL)2 1~2 mL¥] Gojeee] G 5 2g3 el
2 oF 2AZE ERF 25 + 2°Coll WIS, Bl A] U] cellulase
24 99 = FEve 271 (FHETLe A4 Al9l)Rke mm
9= S

21 B3 EA T SR laccased] 43S AR 9

3l Jeon 5 [17]9] WHHl| W} 2,2'-azino-bis(3-ethylbenz-
thiazoline-6-sulfonic acid) (ABTS)E 7|2 = 3= 1A
YA (ABTS agar plate)E tha o] AZ3Aqth. S5+
Froll V1% E3 5 (KHPO, 2 g, KCI 2 g, MgSO,
7H,0 2 g, D.W. 1 L, pH 5.0) 50 mL2} ABTS 0.5487 g= 3
Tkl ERolel BE ¥} 1 ) Hes Sich. £5)
o] Bacto agar (Difco) 15 g& F7I8t] 157 EtslaL,
petri dish (85 x 15 mm)°l] 20 mL2] 531t} ABTS agar
plate TUoll HEL@Z 6 mm)S VIA HE3 -, 25°C
oA 547t AT HELS THOE HEA o
3 B} 9% 7 laccase B0 U= FO=Z A
sto] HEHe] 2715 238 o] 718 mm B2
S7dstlth. B3 A olHAlY] CM-cellulase®} laccase
TS EAFSA e A T2 4l 75
WA 5= (Trametes versicolor KCCM 11502)2] &5 &4
3} ¥ w33t

Zm o oz
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Desert truffles pH 7.0&] PDA H== MMN JLAH[R] o]
A gAPETo] e, ofef gk 1A wiAle AP W
T S A3 AP oz A AEH7|= st 18].
T3 B4R straw-technique & W HEUE AH
o|MAle] A E HAE]E Hol= MMN LA A7} &3}
Holgl= Har) At}{19]. o]} o] =2]9] desert truffle
TFES o= § A+ 2= PDAL MMN 1L
ARl 5] wAF o] e As & o Ao
ey} oM ol FRIEE ZAAE oAl (KFRI
2830)%] 7-5-ol= AHHAEARA o] 2|21 BER I
2 GEIHHE Ad AEE dA=EA A 7S
el Boks v, g o] A SA gt 7]
2 RS AR 2871 vkl deEo] PDASH MMN
TAPRRAE E37E T 457 wiAeNA Y A S
AR

ZAG o HAE PDASE MMN JLAHRR|oA o A§7o]
<t REH MEA v A|ollM= o] AeHA] v 54
Bt (Fig. 1). ZAFEoHAL 2]719] desert truffle 75~
9} o] PDAS} MMN AR A i ABFE o] <=5}
Rom, ol I kel AMlshke AT ER TR
o] & A E4HE vzt e, 20 @ HE $ HiYF 7
AA7HA)e] F 4748 PDARTE MMN A=A 3
H o o] Z=%ko, 1 o]foll= PDAIX S T A7 o]
MMN A AR =& 3102 ZARE T (Fig. 1). $H
SDAIX= PDAY MMN A AR Th 7 o] ygk
T T vlA] Aol A vk 7|3tel] whE G oA
A A 55 AT E A3}, PDAYAME vl 254 34
sHA| qto] Astaitt. SDACAE vl 27] 157 1t
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Fig. 1. Mycelial growth of Mattirolomyces terfezioides (KFRI
2830) on different culture media. PDA, potatodextrose agar;
MEA, malt extract agar; SDA, Sabouraud dextrose agar; MMN,
modified Melin-Norkran’s medium including agar; N. G., No
mycelial growth. The bottom size of agar plate containing the
solid agar medium is 85 mm in diameter. Values (except for
the size of inoculants, 6 mm in diameter) are mean + SD of
three replicates.

AR e B LU LR O L e
A 3 A 27} WA, MMN Ao Wl
159} 27T wjo) 3%Alo] 9] o] uh S el
=ik, PDAVF MMN SLAMIAIA 373wl 214
ol Ae] FAHIE A o 85% o 3 AT W
B4 &7} et el FRE EEd B

o= §5u3 A% 571 o vlsg 54 )
25°CollA] 219 ZF vt &, o] o] I MEAS
Aefstal thE 3R/ TAPA] A TRl Ale]
A% Gl S AHE Ay, 758 Auie] FA7 BEY
shAPIR o= Agatglon, 3 e ES

3} 22 AZS VR (Table 1). B3 7% F 9] 17|
bl @ake- P R] ek9dt) SDASE MMN LA ufj =] ol A
© T o] ¥lwA 12 WHH | PDACIME 33 2
] mycelial clump”} 8% = 545 &+ AJT}. TA
YUe= PDAYNA 7FE =931, MMN AuiR|o A 713+
worct.

i 2=0f M2 ZXIHo|HAle| uiek S

S-2ye} Q) S UE| desert truffleo] Y3}
] [8], 53] TAFFoIHAL 2o 71$dlolA] LAs= A
o7 deA o [9] AFA W AZHRA|A A vl SF A] <]
718 AR Hele ] AHe Exshe oA
3} vls=3t Aole} oA, FAF A o] 7 S
PDA v A|o|A] Aol mAle] 51 o eSS Hlust
A7}, 10°C == 15°Ce] A2o|M = o o] Az=3h vt
™, 20°C oPdellXe= o A7gE o] sttt (Table 2). 1
9] Z7)E 25°CollM KT} 30°Coll A Bl YRS wjol] B &
RO Z ZARE o] 11-29] v S ATIAL 120
Z Agat Mok #5US & F AN (t-test, p <
0.05). WAlTre] APAA] A o) A9 24 At 2
T} & dAJgke A oA, o]9} o] ZRfgolHAl
o] FAKAIZ} 30°CollA 71 EdstA| ARt A AA]
o] A 7o) o= A= RidE Ao F KRt Aol
HALS] AA) A A717F =Bl 27ESel/lem of
AU ool A WA TP o2 MASH 3 55 vFoiE
™, 71 7o) 30°CY 12 Aol & A-g-5h A 4
Ue S g5 Hol vehrd Ao A = 9L
7] wj&o]ch.

AAGoIMAl TAA] A7) FEE A Ay}, Be
HiQF 25 L]l A w2 2 G4 glo] TE] A
A7} B S APFE o2 AT (Fig. 2). 5] 5

o, rn

I

Table 1. Morphological characteristics of Mattirolomyces terfezioides (KFRI 2830) mycelial colony on different culture media

Culture media

Morphological characteristics

PDA
Colony shape Filamentous form
Colony color White
Medium pigmentation No
Mycelial density High
Texture Cottony

Surface morphology

Mycelial clump, Uneven

SDA MMN
Filamentous form Filamentous form
White to light yellow White
No No
Moderate Low
Cottony Cottony
Even Even

PDA, potato dextrose agar; SDA, Sabouraud dextrose agar; MMN, modified Melin-Norkran’s medium.



U] oAU gl A % ARG oA (Mattirolomyces terfezioides)] TAL A4 547 &4 &4 169

Table 2. Growth characteristics of Mattirolomyce sterfezioides (KFRI 2830) at different culture temperatures

Morphological characteristics of mycelial colony on PDA

Temperature ~ Mycelial growth

€9 (mm/21 days)  Colony shape Color . Medl@ Myce}lal Surface Texture
pigmentation density morphology
Fil
10 6.8 £0.6 Hamentous White No very low Even Cottony
form
15 273 +21 Filamentous White No Low Even Cottony
form
Fil
20 703 + 1.4 Hamentous White No Moderate Even Cottony
form
25 769 +£0.3 Filamentous White No High Myeelial clump, Cottony
form Uneven
Fil Whi
30 79.0 + 0.0 flamentous - WAt o No Very high Uneven Cottony
form light yellow

Values (except for the size of inoculants, 6 mm in diameter) are mean + SD of three replicates.
PDA, potato dextrose agar.

Fig. 2. Photographs of Mattirolomyces terfezioides (KFRI 2830) grown on potato dextrose agar (PDA) plate at different tempera-
tures.

A g2 Aol o, 30°Coll ] Mt ZB-polle BMolld = B3 A S0l th8-eF mycelial clumpPhs 7%
& A el TS St MY 2=t =0t %Q 4T AL = ok A A oINS dEe
A4S dAF 9Tt 78k 30°Collde 2 iert A doke TdRE dEA slel(12] -8 AolM 31 2
g oI #F FHe 548 2ARE 23, 20°C oldt X}“éolﬁ%i«] ol2lg Pz 5go] WIS FAehk= 54

oAM= vl 32 FHel FFo] FAE whd, 25°Ce} oA HIEHAE Vs AE wiAIE 4= Qi

30°ColX= mycelial clump®] /4 = ‘TWL/‘}-»] B3

HEZ QS| 759 3EH0] 31—517‘] SHAS A9l AHEIX|Q| pHOY| HE ZXIHO AL vk S

At 25°ColA mycelial clumpE F43 ]—— o] #] 555 s A8k HAS °]E‘X—‘L‘l§ Aufstr] ffeirt=

ﬂ"éfﬂ A A7l 718 A9tek v Zd0] opelar ¢ 7]7‘”“ o] HeE HAAA TS Fsprlol TR
3] A = ST} sEATE, AR ‘EL%"E o] 79|, W= AlFS gHsforsitt @'7‘}‘:3"]‘1451-4 B oA A

4@%}, 1A E0] A7) Ko} e st A9 Adgele] it IS 918 B A pH 8.09] MMN a4

AHPE o TS FAShs 2 2ol [12], ZAGoIHAL  aliR|ol A At A E HFAom AR o [21]1% A
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Tk, AR o] 2xF HHOE AghE o] Sle A YR
T 32k 3Rke g A A Zego] 7hsgk AmlRke]
thFo] FAIE Suske vloll o A84Y 5 St} ol2igt
7Fs/d e ete] ARG A] TAEolHALe] A Fo]
H7} == viA|e] pHE ARSI

HiF 609 § MMN AAHI=] ] pHYE A &S vl
A}, Het A pH 8.0%] BiA|oNA A (41.6 + 1.4 mg/
flask)©] 74 B34 TH(Table 3). pH 7.00IA TA#S 39.1
+ 1.9 mg/flask® pH 8.001 XK} Fof3lA] SATH(p <
0.05), pH 4, 5, 62.th= 728 =U4THp < 0.05). o2 &
A= QAT T FE 32H (acidophilic) 012} 319S.
w, dl9]H o g =2 pHEEY viR|ME Ads] & A=
=% Jukar Busliuh[22]. AR ewAle] Aol
AMIRTR= pH 8.09] ofzte]y uiAloA o & AAst=
40l Ao YT TdFelX] AT A AR
ElAe oFe A0E KWk TSk pH 8ollA 7S 2 2
= A oAl ol gt A 542 ATI T HTH

T % Biekt X19e] B pHE 7.3[23]9) Ao I#A
A7) o)), ArbH o' QIS pH 5 B pH 6
A, B FATTES pH 7 T pH 8ol4] 7P & A}

, ZF 5] HZ A pH E3F o]E0] S A B
&l pHE} BHTATE = AR A 7] wiEelth
[24]. & Al ARS-ZE HA] A|ufA]e] 2AJo] =5 A
o B AJET v=2ar, ZApgelsdle] Y =g
pH F=3F SAsHAI= ZIARE, A oW Ale] pH 8.09]
MMN HAEjAlelA 71 2 AR o= WAL A =]
E Aot FshA] b2 A2 BRIt Friejelr 2
Aol AL ] Bl Tk Aoz I
A3L[5], desert truffle?] Terfeziadro] WolHAES TF
EO] A7 pH 7.9~8.51 oA A= A0 Bl
AT} [3]. Terfezia boudieri®] 735, 71 12| AP} (asco-
carp)sh AEAANAT AGHE B A v Sle] B
2 pH 7.85, AP} 10 cm Z0|2 HolZl o] Bk
pH 7.55¢01 2102 Ha15|o] (8] efebte]/d 27goll wAl
o] HAskE AS & = Utk 0|9} o] AR oIHALS

E3FSE desert truffles®] Aol gk ESF F23 A
A ) TA] B 2200 At =] AT ARES T
B, 2P ol Ae] TARAIZE pH 8.091 HAR =]l A =
o o s UER 2= Al 2R B9F pHeL #
o] 31| wlEoleh Azhec). ZAeolHIAl ok - o)
HIA] U] A WskE ZALeE A3 initial pH 4.0 #|2]5}
I final pHEEO] 0.3~2.5 T2 7FA43190H, initial
pH#Z} final pHEES] Z2R= initial pH 5.0°]4 initial pH
6.0X.0F= initial pH 7.0°]4 pH 8.09114] ©] Z1tH(Table 3).
ZRFAH O Z initial pHZFET}F final pHEEC] SOl o]+
initial pH#YO] S7FRS AP olH A0l 355 53l ¥
ZSh= CO, el S7FH HaL, viit S ShdsiA o
o] k= f71it 52 Eo] AR B3] E o=
pH#tO] A48 A S F BRIt} Yamanaka[24]= 2] 3
73olM & vl EW Co7t S3lElo] 8 W car-
bonate ion®] F713}7] Wiiol] ¥iA] W} pH7} 7448 4= Q)
Thal 319}, Sanchez 5 [22] 2JATo] AR A
initial pH %} final pHEO] BHE o= dAKIZF R7 14
= AkeAY deH o= ole-g FFate] et A
T AohaL sttt o]k S ARG olHAL uj g £
pH#ko] A A1E o] 79 TF3 AL &l 711
st Fole} siAEnt. $HH, T T final pHEES] g2k
AE AHE A3}, initial pH 4, 5, 6914 TAFE final
pHAE SAIZ SR FrefsiA thEA] easkort(p < 0.05),
initial pH 7.0 odellM= A% 5719} 37 final pHE
T s Hol As & AT olBFH o EE o
Aol 45 o B2 frlte] dAiAE WEE o
pH7} B ZAsHA He Ao deA] AT, dAlF A
A% pH e AL Qs A= AH22]. A
olmAle] 7Sl initial pH 8.001A4 TAH] HHFA
9 final pH 36 5.52 o|Kth gA|Fo] 22 thE AN
A X B} final pH gke] T =JUTH wW2hbA final pHE
Augke 2 vlwst Z-g-olle wAF ik pH 747t A
WAL Qe Ao Bk, ey aljd A A Ef =] o]
AT BT S| k7] Wil final pHE] A&
FX| HIAE U= initial pHS} final pH 7+ At Z9] Ax}
£ Hlaskes Ao] A% pH 7H4 FAIE ofslisk= dlell

Table 3. Mycelial growth of Mattirolomyce sterfezioides (KFRI 2830) in culture media (MMN) with different initial pH values

Initial pH of culture media

Dry weight of mycelium (mg/flask/60 days)

Final pH of culture media

4.0 27.4 +0.8° 43+ 0.0°
5.0 285+ 0.5° 43+ 0.0°
6.0 27.8 + 1.1° 43+0.1°
7.0 39.1+1.9° 44+ 00
8.0 416 + 1.4° 55+0.1"

Culture medium (MMN) is a modified Melin-Norkrans medium containing 10 g/Lof glucose instead of sucrose.Values with the same
uppercase letters in each column are not significantly different (Duncan's multiple range test). Each value is a meantSD of seven repli-

cates (p<0.05).
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Table 4. Mycelial growth of Mattirolomyce sterfezioides (KFRI 2830) in three different liquid media containing different

inorganic nitrogen sources

Culture media (Initial pH)

Dry weight of mycelium' (mg/flask/56days)

Final pH of culture media after 56 days

M (5.5) 268 + 1.4
MI1 (5.5) 20.7 £ 0.3
M2 (5.5) 380+ 1.2°

43+0.0
42+0.1
73+0.1

M, modified Melin-Norkran’s (MMN) medium; M1, modified MMN medium containing ammonium nitrogen (NH,)Cl; M2, modified

MMN medium containing nitrate nitrogen KNO,.
“The above values are mean + SD of three replicates.

"The biomass of M.terfezioides grown in M2 medium is a significantly different from that of M1 medium (t-test, p < 0.05).
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Table 5. Comparison of two extracellular enzyme (CM-cellulase and laccase) activities between ectomycorrhizal fungus Mattiro-
lomyces terfezioides (KFRI 2830) and saprotrophic fungus Trametes versicolor (KCCM 11502)

Scientific name (strain No.) CM-cellulase activity (mm)" Laccase activity (mm)" Ecology
M. terfezioides (KFRI 2830) 31.1 £ 0.4 (at pH 6.0) 56.5 + 0.2 Mycorrhizal
36.4 + 1.4 (at pH 7.0)
37.6 + 0.7 (at pH 8.0)
T. versicolor (KCCM 11502) 49.0 + 0.0 (at pH 6.0) 68.8 £ 0.3 Saprotrophic

All values listed in Table 5 are mean * SD of three replicates.

*All strains were incubated on carboxymethylcellulose (CMC) agar plate (55 mm in diameter) for 8 days at 25°C. The cellulase activity of
M. terfezioides was tested on CMC agar plates with different pH values. The CM-cellulase activity was determined by the size (mm in
diameter) of cellulolytic zone only.

*Strains were incubated on 2,2'-azino-bis(3-ethylbenzthiazoline-6-sulfonic acid) (ABTS) agar plate (85 mm in diameter) for 5 days at
25°C. The laccase activity was determined by the size of chromogenic (blue-green) zone including the diameter (6 mm) of inoculant.

L AubAQl oA #7AH cellulasel} laccaseS AYAHSH ZA9] 73S A3 T (clear zone)e] F7)7} 49.0 +

t}. Cellulasel} laccase= AFF2 02 o] 871x|7} Q1S ¥
Thopel 7o) YU AAFH WS olsfiske vl Fagh
B4R FAFE7] ol B AqllAe IAuA] ol A
AFolAl9] cellulaseS} laccaseS3-S ZAFSIATE. B35
Aol Al ] cellulase®} laccase EAdo] o]= HE=QAA] &
7] 93 7 BAE BT Ak ] FEHA T
(T. versicolor KCCM 11502)5 A5} Bluit O & ARE-
33T CMC agar plate (pH 6.0)°A T. versicolor KCCM
115022] CM-cellulase &2 AlFulA] Ao e A

o

p

1

N

Fig. 3. Comparison of extracellular enzyme activities on solid
media. A, CM-cellulase activities of Mattirolomyces terfezioides
KFRI 2830; B, Trametes versicolor KCCM 11502 on carboxy-
methylcellulose (CMC) agar plates; C, Laccase activities of
Mattirolomyces terfezioides KFRI 2830; D, Trametes versicolor
KCCM 11502 (d) on 2,2-azino-bis(3-ethylbenzthiazoline-6-
sulfonic acid) (ABTS) agar plates. The size of A and B petri-
dishes is 55 mm diameter. The size of C and D petri-dishes
is 85 mm diameter.

0.0 mm${tH(Table 5, Fig. 3A and 3B). TYsH 2 O=Z A
Z4 I (pH 6.0)0l1A4] AP OHALS 31.1+0.4 mm]
FEUNE F/gsle] FtHthe aag/do] WA, CM-
cellulase &4J0] A= A2 FALE AT} Desert truffles©]
F2 Gl Bl SAEY, A oAl BEgF pH
8.0%1 HiA|oN A T 7ol =3 215 aLeéte] pH 6.0 ©]
421 CMC agar platedl|X] T4~ /o] F7IE=AE A1
3FAT}. pH 7.02} pH 8.0%1 CMC agar platesol|A] ZH2} 36.4
+ 1.4 mm®} 37.6 £ 0.7 mm= WER} 54 o) Jlo] 7 A
At 7+ 793 2pol= §19leH (p < 0.05), pH 6.091 CMC
agar platedl X Hoe =& 4 S48 et 73214
o|HAle] CM-cellulase °] CMC agar plate2] pH ¥3}
o W} BlEAo® 7K A& o AIRE, pH 7.0 o]l
A B4 Bl S7HE ACE Hol pHYF 84 EAel I
g HE GEES 7S & T UM AR oA Bl
Y B3-S ZA18H7] 918l ABTS agar plate 2ol A] lac-
case S-S ZARIGITH A5 AU Y 2715 S8% 4
T}, 56.5+0.2 mmZE T versicolor KCCM 115029 &4~ &
73(68.8 + 0.3 mm)Hth= SR, AWkl oA o
A FROE HE e 84 84S YERITH(Table 5,
Fig. 3C and 3D). o]} Zo] g-gjue} AHoll A 23k 7+
Ao AL cellulase®} laccase 5= AXsh= 58]
S TAF A S5 ANHS] 2T BAERR
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A (@)
= i
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EHZY 3 FTFHE, T2 AU (Robinia pseudoaca-
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i 2ollX 33 ARG oA ] TAF RS B4
2l el AL vEE 2502 Busjarzt vt o] &
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