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Abstract

Tricholoma matsutake is a kind of mycorrhizal fungi, which is suitable for root formation of plants
infected by fungi. It is a kind of rare wild medicinal and edible fungus, especially in Japan is re-
garded as the treasure of mushroom and has high nutritional value and special medicinal effect.
The over exploitation of T. matsutake results in the shortage of wild truffle resources, and the ar-
tificial cultivation technology of T. matsutake is an important basis for the sustainable develop-
ment of T. matsutake industry. At present, semi artificial cultivation is mainly designed to simulate
the occurrence and development of T. matsutake life history and the final formation of fruiting
body in the natural state, using artificial or natural inoculation of successful mycorrhizal seedlings
to achieve the purpose of T. matsutake production. Using T. matsutake mycelium instead of spo-
rozoite suspension to inoculate T. matsutake has the positive significance of reducing the depen-
dence on T. matsutake fruiting b ody and production cost, protecting wild T. matsutake resources
under forest and promoting the process of T. matsutake artificial breeding, but mature and effi-
cient mycelium culture technology is needed. Therefore, in this study, T. matsutake samples were
taken from the forests of Sichuan and other places. On the basis of its molecular identification and
purification, the most suitable mycelial growth medium was selected with the mycelial diameter
as the index.
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1. 51§

FAE[Tricholoma matsutake (S. Ito et Imai) Sing.], FEHFHEI]. HER, HEE, 2R L2H
LR AL, MEAAGTIRE, REFTOEFER, BEAE (ZLiERgaAL) o )E
o REZWEATMART, EEWEE, Sem. RMRCEZW () HRRIEwEmE2]. #R%
R (RENH) EREMEFELT, WVREGHE, 583, MENERE, EREEALES S5
JE SRR R, SR BRI EE IR R, TR AR SR A, RS — RO R T i e
BRTEEIA[4] [5]. —J7TH, A S ESREEYIE RN ERR, N EARKRMEESR: H—hm, 72
FE 2 A AR IS sk T 3 o (UGG . B AP R) FAEAR PRIA ST, AMOHEIR A K BH
TEHEER, T H3R S T IR YRR GITRE 4] [6] [7]

BB RIS IO, S FRMEMZG MR, EER L RIREFREENFEZ.
AR MR R w, REWY. Sh@s. B, BEAR. IKRSEER. FaikiE, &
IANEER A 17%RIMEEE, 8.7%M4iE 1, 5.8%MAHNENT, 8.6%MIMHEF4E, 7.1%M K5y TIAE T SL4k
HER A BN 11.0%, KR A 4.4%, FLEF4EN 6.3%, BR/KILAYIN 56.3%, K53 9.5%. FAE LS
BWE. HER. ERE. SRERSEERY: B TmNE M2, s, BEMEEERG PR
PrEAL. PUIETT . bR S A, HHEZREMN, BEEKKRPHE 1] 4] [8] [9]
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UEAE S TR o B B RIS Ak, B A A U WA o, BRI AR, 2016 4ER
IR 5 A 2 11 P A = Ay 2000 I, FA T OB IR E — R e A . TR, FA EER AR K IR B 3R
W%, KRR NS, AR TR R IhZe . HRT, B2 R A A SRR
TR, FAER T 22 I Sl 2 ] T SR A7 AR A5 4R DB 7 — 52 1 3k R [4] o TR AR 4 P 55 100 A 40 2 e
B — MR E HARRES T, MEAEEERRERE R GERRF RS RE, FIH AT KRR
Pl S IO B AR AL AR HEAT RS 4R, 7T LA RS 5 (R AL A 4R KR [4] 0 ASHIF 58 AR BRI 43 F 26 B b T
W R R B T, R R, BENFSEMMEELEMEYIRER, AR T
PRIR BB IR IR AT S HE, SRR AR, InbRdt A T A R AL LA B ENME, SR TR TR
RAT TR LRY
2. B 55%
2.1. RIEHR

MU, Z R bk T REUA T Sok, SV HALE R UL BRI e 2 .
2.2. BasyrEi

KAAAI B, UL PDA N S AT 2 ) B B 5
2.3. EF rDNA ITS IS FLE

1) ¥ & DNA $2HU K rDNAITS [F5103 1

KA MY DNA $2EUKR A S A B Fae A0 4] DNA. KA EE ITS 4@ H 54 1TS1
(5’-TCCGTAGGTGAACCTGCGG-3")11TS4 (5°-TCCTCCGCTTATTGATATGC-3")% £ i rDNA ITS 55
HEATY S, PCR {K%&: 2 x primestar Mix =R Bl 25 uL. A4 2 uL 51408 2 L+ ddH,0 19 uL. 1
FERF: 98°CHiAE E: 2 min, 35 MEHA(98°CASE 30s, 55°CIiB-K 10s, 72°CHEfH 10s), 72°C FZEfH 2 min,
12°CIRAE o 1% e R L VRS I 2% 7 DK/ DS, SRR TS L 9 2% o

2) B R8s W5 5550 s o i

KA T4 EH7AG GOER: BRI R T4 8idkd, BHAEMEARRSARATWT . K ITS 7505
H BLAST 255 NCBI 1 (A% BREE e 2t AT [FIUR I LE X, DURIABU: L 3o 7590 5% v FRD 525 2 90 fl o B
w4
24, BEFRE

BRIETR: 0Bl &IHE 20 gLt T8 200 g LY. HERE 20 gLt ZEEERE 20 o L UAE BRI, H
fissy: 39 L EEREE, 19l KHPO, 1gL'MgSO, 1gL ) CaCly,, IflE#r 20 gL 2.

RIS R LEARK 3oL BT 3gL " FARE3gL . WA 3gL™. MRk 3gL™
TERNEIR . Hfbisr: 20 g-L A& HE, 1 gL KHPO,, 1g-L " MgSO,, 1g-L* 1 CaCly, Z5fiEH 20 gL s

HHEIANELE, AR pH, BT 20CHF%H, 10 KESITHLAEKER. BT LR EE TR
i GraphPad Prism 5 #¢f K SPASS 22.0 %A% () ANOVA J51: 58 ko

2.5. IE3ZALE

R B DR 3R GG 0 Y R R AT IR, AR S IR I &, BB 4 MEE, Bigf
FAFIA Lo IEAZ IR ZE 70K Minitab 17 B4R 5E R

DOI: 10.12677/br.2021.104066 526 JERZIEERTI


https://doi.org/10.12677/br.2021.104066

3. BERE S
3.1. EFITSEISFEE

PLF SRS Y DNA AR, REXE B IE A 514 ITS1 A1 ITS4 #HT PCR ¥4, 10 MEM Y 1 H
TEM A, K/NZ) 600 bp (B 1) BEEM FESILE NCBI BB 5 i th gk AT EL o, X eeRE e 2K FIE T
H(T. matsutake) .

M. Marker DL2000, 1~10.10 ™FAERE G PCR 473474 .

Figure 1. ITS amplification of 10 T. matsutake samples

B 1. 10 MAEHMEY ITS §18
3.2. BERREAERENRERELZE KR

PABH & BLAR BT B Aa b, PR AS RIS FA BB 22 2B KRS . I 4 FhBRIE Y RE BT s b 5

PRI, B S8 02 s IR B AR A B 5 97 0 LB B W R TR G R 4k . b, DR
B F ZF R AL 5 M T B ALAE @ = 0.01 /K BRI 35 22 57 s S R AL S 22 5F B 41AE o = 0.05
K EWBEARENEER, MSREBRUBOVA RS DR B R EmIE, RN DR ERAT G5 EZRE
(E 2).

*
| e BEHE Glucose
40 *k
*% == D ERHR Potato extract
— —
30 Pl == & #& Sucrose
e e e

=== Lo Maltose

20

10

B #2H1% Hyphal diameter (mm)

0 T
N
3% FEA4E] Culture time(d)
4 PRI SR R P EN A B R BAT. *1E a = 0.05 K-PHEBZEEZER, **E a=0.01 K-PEMEEZESR, TH.
Figure 2. Colony diameter statistics of T. matsutake in 4 carbon medium

2. A MERRIEF RPN EREERGT
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33. FEERREAFAFRNREELE KT

B RO TEL RSN AT MR REREAT WIS A, 3020 B P B X JE LR P 3R B s AR I AT
vk BAR NS RARRS, DL AR, PSRRI AT 1 (14 3). A NIRRT RN BV B
MISZIALE @ = 0.01 KV AR 25, BrE MACRIIRLF )55, EFRE RRCREET 5 AR AE
o ELHRIET, WA IBCREN TR, f£a = 006 K LEFER. MEHKE, R
BEE AT J5 82 1E R .

40+ *%
[ o I B2 ZEBBR Peptone
1 === EEE}E Yeast extract
30 *x == 4 [AE Beef extract
|—|* === EAHERFE Ammonium tartrate
* % == fHfE$% Ammonium nitrate

20

10

B 22E712 Hyphal diameter (mm)

\\\{#

0 e :
N

1= ZEBFE) Culture time(d)
FAEATE 5 MR R I E .

Figure 3. Colony diameter statistics of T. matsutake in 5 nitrogen medium
3.5 MERIEFEFNEREERGT

3.4. IEXZ R TFEREEFE

¥ R DR FARIE BT A3 0 S LR B S0 R L LA T NI 90 43 AR A5 B IR VB (L) 2 54% Lo(3%)
4 RF 3 KR IEASIRGS, IR AIA H B 22 A K AR IR (R 1), B ZE R IR/MREREAHERLE
ATV S0 1 22 B AR MR R AR/, FLrpbl 2 ROBOK, T DR B AE S [ /KP4 A% (4 5 T sl
K, i CUEDRER MBI B L E KB R R, MEFE R, BN CIRHENE, &5 R
VB1 (1:1). k EAREF—FEZEAF K0 B EARMEm, o k EBORFH R MK BVE BAR A R
GFRIREAE FI[10],  BRIASHIE 70 b b B B 22 AR K e 3 95 26 A 9 A2B3C3D1, Bl 4432 tHill 200
gLt EERFE 39l WIAIRE20g-L7t MR VBL (1:1) 1oL

Table 1. Lo(3% the results of orthogonal test
F L L3 EXIRIER

RIS KPHA 7 EL % (mm)
Testnumber DHERHIK(A) BEEEE(B)  HIEHE(C) MR VB1(D) (1:1)  Horizontal combination  Colony diameter (mm)
Potato extract Yeast extract  Glucose  Folic acid VB1 (1:1)

1 150 2 10 1 A1B1C1D1 42.55
2 150 2.5 15 1.5 Al1B2C2D2 41.61
3 150 3 20 2 A1B3C3D3 41.00
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Continued
4 200 2 15 2 A2B1C2D3 40.23
5 200 2.5 10 1.5 A2B2C1D2 40.72
6 200 3 20 1 A2B3C3D1 43.64
7 250 2 20 1.5 A3B1C3D2 40. 35
8 250 2.5 10 2 A3B2C1D3 40. 50
9 250 3 15 1 A3B3C2D1 40. 42
k1 41.72 41.04 41.26 41.20
k2 4153 40.94 40.75 40.89
k3 40.42 41.69 41.66 40.58
R 1.30 0.75 0.91 0.62

4. g

A BA MBS 2 HNE, O ESR, NTUEREERAN LR KBS RN E
WAREL R, RERESHAM. BERE. M LRSS AR RILAE, TR IR A, RUHA B R IR T R
GUESTET, R REIEIHT T R R AR LB, METIR R SFETT. A B E BE
7, HEAAARG: FRMAERFEEERD, FRIEN IO ARSI AR EE. ARG T2
Bress, AU TN TR G 3R, i) HAE (R AR T b B AR 1 BEUR AR o

TE 2 e - R BRIR TR b, S FEBIIR 2 & 0E . TEHE DS 3 R AR [11] [12]. W& b 2 2 A
R [FAG R B, AR I HE 2 A 6 B B R IRV o S0 88 R R ) B e oL, HEdlkiE
T 20 R KT S I SRR PR, T TV MRV R 4 iR K T AL B S AR R AR AL, I SR T
FEZS Gy — e P VR TR 2 RSCR P B an B s IR T v T KA P RV P T K S M — R ) s o i o
At e, i A (R TR ) AT I SR M — BR R R A AR KR [13] . AT, AR IR AR
M E BRIE AN DA B2 T, PT RSN B R 22 RE P A G M Ve M I, e DB R Ve . ) MR,
LR EEH ZMEFRYI . B, AEE YR DL PR SR e R [14] [15], RAEENERNME.
BN B BOIETRIR, 7T AR DR E R M A SRR AR, DL ) S i T
FORAN TS EE R YE R AN R R BGOSR, AR B R LA K. R, MEFERESHER
HIARKIRRILE T, SREYEER RS A SR E AR R MBS, MR H W 24K,
WG 7R VF T A AR 25 b 43 5 R A o 22 AR K A I

A F IR VBL (L1) A XA B B 22 KA IR E R o R AR SR HE46 8 A SR TR Bt
AREEEER; T VBL X B B WiRS e 22 . 805 1 B i 22 S AR Kt (R e[ 16] [17].
HARFIHLH S0 T it — 0 9.

AW TR I, KA AR B T 22 85 35 I 5 O T 44 R U 200 g LM BB R 3 gL A 4B 20 gL
MR VBL (1:1) 1 g-L " 76 20°C FH 3 10 d J5 i (¥4 BLHEIA 43.6 mm. AR 78 A4 2R F 1 22 82 11
FARR AT IR TR TR . [F, B R H B 2 AR AR R IR B BRI A LA R TiE TR
B N T4 R e T it — B ot

E&WmE

V)N o s PERHIF B BT AR 55 22 00 H DU R TH KI5 H (2020YFS0280, 2020YFN0014,
2021YFNO0107) 3L [H % B .
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