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FZE [ Hi] %€ | BRE KT Tricholoma giganteum S BF A Ak , I O0AL 8 22 i) Fod B e k. [ 7] DA 1 Bk
BPAE R LB T X 4, R AL S0 B0k , B A 5K 11 SE R P Ay B 4l Ak A5 3 4l 22, FUR 43 A 90 °F ik
PEATHEE A I 5 T 22 A R HURE T 22 KA SR AR X LR AT B 35 A5 MR E 9T, O o TS ) B X B g SR A TG
b, R Rk 2008 A0 1 E T IR 25 R AT 40 7. [ 45 RSS20 AR T bR 4 4508 O EL R 1 |, GeneBank
Hi  JX193694 ,4ig 44 2y SCAU3 , JL P8 22 A K W i ik By 30 ~ 32 °C Bl pH Ry 7 ~ 8, e At U N 22 200, Jme
RN R S ST A A B oE R R G 2 26 ¢ - L' R 2 g - L', MgS0, 2.7 g+ L7,
KH,PO, 1.8 g - L™" 4/ % B1 16 mg - L' ,pH7.7.
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Identification of a new strain of Tricholoma giganteum by

ITS and optimization of culture medium for mycelium

MA Ziying, NI Yan, WEI Yaowu, NIE Jian, YANG Shuilian, CHANG Yusong, MO Meihua
(College of Food Science, South China Agricultural University, Guangzhou 510642, China)

Abstract; [ Objective ] A new wild strain of Tricholoma giganteum was identified and the culture medium
of mycelium was optimized. [ Method] The pure mycelium of 7. giganteum was obtained from the wild
fruitbody by the tissue isolation and identified by molecular biological techniques. The culture condition
of the mycelium was researched by measuring mycelial growth rate and growth vigor. The optimum growth
medium of mycelium was determined by the uniform-design-method. The method of quadratic polynomial
step regression analysis was employed for analyzing the experiment results. [ Result and conclusion] The
wild strain was identified as T. giganteum, named as SCAU3. The accession number of ITS sequence
was JX193694 in GeneBank. The results show that the optimum carbon source and nitrogen source for
mycelium growth are maltose and yeast extract respectively. The optimum temperature is 30 =32 °C , and
the optimum pH in medium was 7 —=8. The optimum medium for mycelial growth is maltose 26 g + L',

yeast extract 2 g - ™', MgS0,2.7 g - L™", KH,PO, 1.8 g - L', vitamin Bl 16 mg - L ™", pH7.7.
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E K O BE Tricholoma giganteum , X 44 ¥& B AR O
BE T. lobayense KA T. giganteum )& T TH
DARNAE I AEINEE 2N A C N u )
JE IR RS | REE R | R4 5—10
H K ,6—8 Az 7 MAN 2404 TR
i DAY B BR BE s, H A S5 4, = 32 2297
MTEW WA AR EB . o, ¥ MEF
1992 4R G B YRR T R SCR SRR PR
JAAK Delonix regia #55R ) T 1 Bk K LB FRA 5
1998 45 5 e 4 0 i 4 148 S SRV I e N
RIT 1R AR A DB, 258, & H T 5 BRAIE
J A P bR 5 1998 45, X1 T RS FEIV TG TE R 2R
el P RV B 3t 2 B T, 2 % i L
B  TEAR R = R A B L L JE )
SR AR BOR 5

EROEEFRTE, H 20 AR P a5
SrB A 365.9 F1115.9 g - kg™ A 18 R LR,
HAp AR 74.4 g - kg™, (H 2 IR LR
40. 63% , iK% FAO/WHO X FLAE 25 1 Ji i s 1
EREHFEEHH HICE, 4 K. Na,Ca Mg Fe Zn
SEHE R B R B B AR g T
IR A SR RS 2 PR A, B ik
P B AR

AE RO R 2 B il 2 e b ] L URBEZH T 2011
RS HTEAEm AR AR el N AR 1 AR BRI R B
AW ZE A KL B Bauhinia purpurea BRI R
3, 5 JEI L K 2 BF A2 Alysicarpus vaginalis | 3%
5 DARTH I8 1Y B R FBE iR A2 AR HRE Saccharum
officinarum FIRFAA M -+ HE R . B4 55
FTVATIRAE 2 0 B AR WA ], B & /N - SE AR R
PRIBER , NG R — =BT B 46 46 T i 1R 42 21 1Y
WHRIRGEER. 750 R R A B 5 IRATC & 4iiE
M RMRAE FLER R T 1. BRI s X Hok A7 ITS
W B R W R PERIE T, 45 SR ke PR 3R i Bk
SR WARA—2, T, g2 A B 5 B A
ol 7SR FRIE  OESE T AR 2R R S AR
K, LA T Bl Ae S e 4K 4.

1 #RE57EE

X Bk
PP BRI AR A AR R A R A Al 4
AR 55 (18] 1) i i 2 200 10 3 70 B 1 3R A 2
AL R 22

1.1

BT AR O B R R 1) A I BR

Fig.1 The growing environment of Tricholoma giganteum

1.2 ITS %%

FIFH ITS Gl H] 514 1TS4 F1 1TSS X 43 g5 1) 5 A=
ELOR B W RhEAT ITS %7€, @ F 5|4 1TS4:57-TC-
CTCCGCTTATTGATATGC-3" ;5 ITS5: 5'-GGAAGTA-
AAAGTCGTAACAAGG-3'. ITS-PCR JZ WK % : Taq [iff
0.25 U,10 x Buffer 5 uL,dNTP 44 L, itk DNA 1
pL, ITS4/1ITS5 45 1 pL, W AR 50 pL, ] ddH,0
AR PRI 95 CHIASE 5 min95 CASPE 30 s,
55 CiBk 30 5,72 CZEfi 1 min, 3k 30 MEER;72 C
AF- 10 min, 28 1Ry 4 CL P8Pk e seos
BRI PRI By A B2 m Y

1.3 EHFE
2,7k 1 000 mL.

etk 1. D8 (1) 200 g, #i4gHE 20 ¢,
KH,PO,1.5 g,MgS0,0.5 g, 35 20 g,7K 1 000 mL.
B dE I - 40 20 ¢, EE K 2 ¢, KH,PO,1.5
g,MgS0,0. 5 g,Filg 20 g,7K 1 000 mL.
1.4 RIH*E
L1 mEzsx BUAEKBAKE—E PDA
M P EE Y%, I EZ 0.9 em T LA K ZE A — &
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TR R, $2 A B B IR 36 rp e [EIR RS 9% B
22 R IG  R A O R VR BAR, TR 3 d
DL 1R IE S 22 KB TR K

AR = Bk B/ A K.
1.4.2 BEFkRE BRI, 4507
22 24 26 28 30 .32 34 F137 CA4&A FHERF, &
ASGEFR S AN I AS [ 9L X B 22 AR A A 52 .
1.4.3 pH jfikiX% IR AR 1, pH &
B4 5.6.7.8 F19, HUE T 30 CIEEREF A h R,
REAAEIE S ASEE, I AS[R] pH X 3 22 4 K 5%
M.
144 moRXEE 50 0T FH 00 Rk D560 45 7 2 0 2R
Wi FLBE e 2 2P AT e R, 40 20 g 1)
ANTEBIRAR A 5 R 5L 11 Hp 3 A 0, DAAS I sk 5 1
KRk I AGOBAPE XS B, DARE SR 5L T APH XS R, F 30
CHERSEFA TR, BB S AN, WA [F]
TR AT TR 22 A A )5 ).
145 FURKE {90 0 0 BRI G BEEEE A4
RE EE PR NaNO, . (NH, ),80, JRE, 7351 S ¢
A TR R IR R B 2 56 T P i 28 AR, A I &L TR
(R FEFE T AR, DABS 7R 3 T ASPH M IR,
30 CHEEEFRAA D ETR B 5 ANEE WA
[ SRR X P 22 A K I 52
1.4.6 ¥HHmaemERFA RAYEIT
BACACER A B R H B By B IR Iy, TR P R i
g5 5L Al b, ok B S ORE. B BE R MgSO, |
KH,PO, .pH Zi4= K Bl 6 MHARMEXNSHAH 1, 1%
W86 2 7 KR A8 U, (7°) A0 0 %
Bt A S A EA.
1.4.7  ZEZFFABIERE B A0 fE B
FRHEIL T 5 A v A R A PR A 35 7 A T e
RIS, A HE 5 AT, LI B 22 A4 K

2 HRESW

2.1 HEEXMAERITS KELER

FIH TS Ja 51 P00 B A= B R H B 4T PCR 97
OB 2) Iy I 42 32 )7 31, GeneBank % 5
JX193694 , Xl > 25 5 #EAT 55 4] BLAST Xf bt , HARIT
G 5 F AT Z | 43 B W Bk SCAUL ((JX041888 ) |
SCAU2 ( JX068526 ) , Dongguanzhuang ( JX068527 ) K
S4B R R (EU0S1917) 1Y LR FUEE A 99% (1)
AEARUTE , 5 B BE 43 25 1Y 2 B R IN006792 | jn192443
FRAEARLTE: S 98 % , 5 I 2 At T A 19 A fBL 1A 244K T
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94% , 5 3% [H 43 B B R 1) AF042591 (AR L4 X
35% , 5 HAGF B 3 TR AR M HA 33% (&
3) I, S5 BT A S e v i 8 B A O B R
B 1 ASBT bR, w44 SCAUS.

M 1 2

2000 bp

1 500 bp
1 000 bp

750 bp

M :DNA maker DI.2000;1 2. SCAU3.
K2 TPk SCAU3 [ ITS-PCR "3/ i vk 141
Fig.2  Electrophoresis of PCR products of ITS from SCAU3

RLBRAR ot/ %
100 90 80 70 60 50 40 30

SCAU2 (709 bp) JX068526 199

Dongguanzhang (707 bp) JX068527199

Guizhou (589 bp) EU051917 1

SCAUL (707 bp) JX041888 -

SCAU3 (795 bp) JX193694 1[98

India (601 bp) IN006792 04

India (601 bp) jn192443 }- o

India (527 bp) HM 120872

India (279 bp) GQ231552 8

India (578 bp) jq957908 6

Guizhou (601 bp) EU051918 35
USA (967 bp) AF042591 33
Japan (421 bp) AB34586

Japan (916 bp) AB548266 'llOO

Japan (916 bp) AB548267

K3 BT bk SCAU3 55 HAh R 1 Fr) HEA A

Fig.3  The phylogenetic tree of strain SCAU3 and Tricholoma
giganteum related species
2.2 REXMEZEKKTIE

X 22 AR S, 3R 1 /LA,
B A KT P 22 A K ) S R S Ok 30 ~ 32 °C L
it 37 CHERKWHZE LT 22 CILPALEK.
2.3 pHXEZAKKEM

B2 AJLAE I, 4 TE pHS ~9 thIy A B
FEH I B P E RS A T A B, 7E pHS ~ 9
()50 B N T 22 B 35 2%, H pHS ~ 8 T 2235 11, pHO
W22 R B E R B AR K iRl pH i 7 ~8.
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®1 BEREENFEEAOBEZEKNZMN
Tab.1 Effect of temperature on the mycelial growth of 7ri-

choloma giganteum

6/°C 2R RKHE/(mm - d7") 22K
22 0.208 3 +0.024 1 f -

24 1.597 2 +0.027 8 d +

26 1.944 4 +0.118 7 ¢ + +

28 2.1944+0.156 5 b + + +
30 2.6806+0.0139 a + 4+ +
32 2.777 8 £0.013 9 a + 4+ +
34 2.1319+0.025 0 be + 4+ +

37 0.5139+0.018 4 e +
DR S, LA — MRS FHH, A7 E2FF
2% (Duncan’s % ,P >0.05);2) - &7+~ RAE¥K, + T4

Ks, + + A TFAEARBREE, + + + R FEKRHE.

*2 EFEpHMNHFEEXOBEELEKNAMN
Tab.2 Effect of pH on the mycelial growth of Tricholoma
giganteum
pH 22K /(mm - d7) KB
5 1.9815+0.092 6 ¢ + +
6 2.5741+0.2407 b + +
7 3.0741+0.0370 a + +
8 2.722 2 +0.096 2 ab + +
9 2.3889 +0.1156 be + +

DR &G, CAEA— MR NEFHE, AT E2F 5
2 % (Duncan’s % ,P >0.05);2) + + R ~ A KEKHKE.

BRR X 1 22 S K EY R0

TR 22 A AN ) BB B 5 o R R AN ] (3
3) . AERER R A K B P, (HE PR 22 AN AT
TR P A R, HL 22 0. (622 ZF Bl
PR 22 B T P T R L PR A JGRR TR X e R
SRAE VBRI, L TR 22 A 6 0 A0 5. T LA i
FEAE ZF RN B A R A KA e e R

£3 HREREHELEAOEELEKOLN

Tab.3 Effects of carbon sources on the mycelial growth of

2.4

Tricholoma giganteum

3L 22K E /(mm - d7) HEZKHY
Gikahi 1.916 7+0.137 1 b TR
b 2.0000+0.3333 b 4+
T 1.0833£0.024 1 ¢ + o+
FEbE 2.8333£0.024 1 a + o+
FH N 2.5139£0.077 3 a R
AT TE Ry 2.8229+0.057 4 a + o+
Tohs X} IR 2.666 7 +0.000 0 a +
PDA 2.5278 +0.073 5 a + +

)RS #EGE, LEA AR DB FHE, L7 EF R
%% (Duncan’s % ,P >0.05);2) + kR mAK#HH, + + &+
ARBRE, + + + AT ERKE.

2.5 REXMEZERIRMW

PR 22 A5 AN [R] SR 55 97 2 P A R AN TR (3R
4) FERFE ALK AE(NH, ), S0, H LI % H 7 22
EJE AP, 7E NaNO, HR s 22 B i i , 724 PR Al
PDA W22 A Kb, (EUR 22 AU TR B
B 22 A A BE AR, HLBR 22 W T . BT LA I B
CRUSEIENEWNRY 222 N Uh o STEAR S

F4 BEREREMFEEAOBEZEKNZM
Tab.4 Effects of nitrogen sources on the mycelial growth of

Tricholoma giganteum

R B2 E R (mm - d7) EARKHY
AR 2.395 8 +£0.097 0 ab o+ o+
N 2.6250£0.158 7 a + +
Rrg=li 1.888 9 +0.263 9 hc + o+
NaNO, 1.694 4 +0.183 7 ¢ +
(NH,),S50, 0.000 0 +0.0000 d -

JRE 0.000 0 +0.000 0 d -

ToE KT 1.930 6 £0.180 6 be +

PDA 2.5278+0.073 5 a + +

D) 56, LEA — AR DB FEH, R T 27 R
2 #(Duncan’s % ,P >0.05);2) -7 RAK, + 74
KW, + + R T ARBRHE, + + + AT EKIEE.

2.6 REEFEMRUER

B RIS RN 5, LI 228 K FE oy H
PrRes g (Y) , 1 DPSVO. 5 X ¥4 k47 — ik 2 Wi 0%
A A4, BeAs A 07 4

Y=0.101 7 + 1. 634 4X, +0.004 6X,*> —0.575 5X,X, -
1.699 0X, X, +4.999 1X,X,.

XFIl I 5 R AT R 5, A5 B AR O R R =
0.999 997, Hy It AT I , TR 22 A= 4 ok B 5 [T )5 5 A% v ik
IR & A YA DG, R R (B F =
36 450. 659 6, fit # /KF- p =0.004 0 <008. 01, F|
P2z S =0.002 2, JiHEAHOC R 2L R =0. 999 984, [H]
U5 A 2, AR O R A AT A R

J7 AR e A TR 56 PR 1 1|0 S RO ¢ A e 4
W 6. f 6 RIHN, Jy Fd rp 45 A [l )3 30T Y d 7K1
BN 0,01, X BERA 22 ZF 0 pH 22 2 SRR
WS KH,PO, B 5 KH,PO, 128 H.AE DN
P 22 A AR P S AR K, 3R B 2 K-

2.6.1 MEAEFefAAE R T BdE B WEE
S EEE, B KR PA IR 2 48 X HE R 0.001 4,
WE— 2510 T 1 R A T Af
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Tab.5 The results of experiment based on uniform design

HHE)/ )/ MgS0, )/ KH,PO, )/ HiH2 Bl)/

X, X, X, X, X, X, (mm-d™ )
1 14 3 1.6 3.0 7.5 14 2.656 3 +0.340 4b
2 16 5 2.8 1.8 6.5 12 3.093 8 +£0.252 6ab
3 18 7 1.2 3.4 5.5 10 3.359 4 +£0.179 S5a
4 20 2 2.4 2.2 8.0 3.593 8 £0.231 la
5 22 4 0.8 3.8 7.0 3.093 8 +0.726 2ab
6 24 6 2.0 2.6 6.0 3.656 3 £0.231 la
7 26 8 3.2 4.2 8.5 16 3.718 8 £0.449 2a

1) A3 #%3EE, LAF—AMRANE FEE, k7 Z2FREFH(Duncan’s i%,P >0.05).

®6 F[EFGIHEERERE
Tab.6 The test results of the regression coefficient of the

regression items

SR EACHC 7 7 W 22 A2 U TS i 3 M 25
PRI, B A R T T 22 2 R B i B 9 B hy - 22 20 h
26 g - L7 B2 g L7, MgSO, 2.7 g - L7,

155 (ULIES t P KH,PO, 1.8 g - L™ ,pH7.7 ,4i/£2 Bl 16 mg - L'
r(Y, X)) 1.000 0 274.701 4 0.002 3 )
x7 HARAFHAREUSEFMGRE
(Y, X Xs) 0.999 9 64.007 8 0.009 9
Tab.7 The observed value, fitted value and fitted error of
(Y, X, X,) -1.000 0 138.194 9 0.004 6
the samples
r(Y,X,X,)  -1.0000 235.938 1 0.002 7 ‘ \ —
e 7 WERAE A E iRz
r(Y,X,X,) 1.000 0 178.317 7 0.003 6
1 2.656 3 2.655 1 0.001 1
N VRN . o 2 3.093 8 3.095 2 -0.001 4
2.6.2 EERE  SFCEEI, iR — A e
~ . . . 3 3.359 4 3.359 2 0.000 1
fEPR AN E R I LA S B R A G S
AR AT T (EWEE) B RE, W IS IRT o ol
~HIR o f *L IR, ‘ Zi 5 3.093 8 3.094 5 -0.000 7
WP/ R B 222 K AR B 0, B IR B 4 6 16563 36553 0.0010
Rinks. 7 3.718 8 37189 —0.000 2
it DPS9. 50 4T i kA #r , BRI &
R8 AEEFEMNFEAEROBERLEKEENZME
Tab.8 Effects of the growth of Tricholoma giganteum in different culture media
p(EZZHWE)/  p(EEEET)/  p(MgSO,)/  p(KH,PO,)/ p(HEAERBL)/ |
e . - _ ) . g R/
MBRE (g L) (L) (gL (geLh P (g 1y FEERIGHE
X, X, X, X, X X mm
Ll =gy 26 2 2.7 1.8 7.7 16 3.5278+0.088 1 a
fii g5 7 26 8 3.2 4.2 8.5 16 3.7222+0.047 6 a

D) RS &G, LA MR N EFHH , k7 257 F 2% (Duncan’s 3% ,P >0.05).

3 iies%n

ITS J73 53 A 76 £ T B DR 3 4 28 M58 O A A
W K P %, Al 9 38 5 1TS %858 2 AE NCBI th
BLAST J5, & ¥l SCAU3 Y5 guizhou ( 3 [H 45 5 H
EU051917. 1) DL e FRATZ Wi 43 25 19 3 DBtk (FER
5553 ) A TX041888 . JX068526 . JX068527 ) FH 99%

http://xuebao.scau.edu.cn
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AR S I % B A R 1 A KRR ST R
FEARAR ) 4 26 W L SR LA L RE M L 22 2R T
TERY R A R B B 22 4 K Bl TR N 22 2
B HOE R RO R A R R AR
NaNO, ,(NH,),80, JREH A B K HER2Z4EK
1) Foe 3 U Ok B BB AR IR E SR P i 22
KA 2% 5 B 22 1) dcadh A R B [l 30 ~ 32 °C L IK
T 22 CHLANER, & T 37 CHLEKZEE; 7z
7 pH5 ~9 JEREIN Al A K, i@ pH N 7 ~ 8. FE L
AR ) Atk 1 R A B TR 5 e 8 g LA T A
b, AR B Bl B SR Ry - 2 26 ¢ - L7 EERET 2
g+ L' MgSO,2.7 g+ L', KH,PO, 1.8 g - L™,
pH7.7 45424 B1 16 mg - L™".

AR e e R N 2 SRR, X S R
HE R BT 25 SR A IR (55 00 v 45 X A
FRSEY BRI ST 28 A BT ASIRD , L4000 S R R
ARG (1) foc i R A R, 5 oAt 2 3 A B 5 46
AR s el pH T 45 5L 22 BIAR K, X w45 Y
KA EEEGE pH Ry 4 ~5, % H BR% fs e
BEfOE pH o 6.5, BB E RSN A K 1 Rl
pH N 6 ~7 AW RN 7 ~ 8. ik nl I HHE K
B AN [R] R R 1) A 2 et R — 2= Y, T
XFHAFAT RGBS, 264 7 v W AR 5 A R AS 7] 328
EESTUNEN IR P i Ib = S L
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