TRAESGA IR Sep. 20, 2024, 51(9): 36293647
Microbiology China DOI: 10.13344/j.microbiol.china.230992
http://journals.im.ac.cn/wswxtbcn Copyright ©2024 Microbiology China All Rights Reserved

KRIEE PDA 1I5HFENNREENAYNR

gRAEH L, BXAE FARES MY, #ExC

1 R ERE SRR Be, K 300392

2 RHEMRF ARG BRI, KHEE 300074

3 HMRAKEWRERNZEETFRABRAF, Tl KK 741000
4 RER2ERE R¥F SRIEAIREGE, K 300392

RAERS, WRXels, AN, PESTAR, ¥, AT PDA R bbnmt B K FHRCRT]. A M558 4, 2024, 51(9): 3629-3647.
ZHU Hualing, CHEN Xingzhe, LEI Dongyu, BAN Litong, HUANG Liang. Improvement and application effect of PDA for
wood-decay fungi[J]. Microbiology China, 2024, 51(9): 3629-3647.

i ZE: [FXIPDARAARABABAMNAESNENZTZRZAL, ERSEZLZERERSEHTF
HEARBMASL, GEE2RTRE. [A6]) LIREE PDA BALAAEKRBH B AT P8
s, FARBARBHNZFERET. [(FEVEBABAALARNERERKARZFHEN, #
R 7 Fd 835 iy Fo 3 R mARE B AL 32 )5 R m 3|38 PDA 32404k, &2 R PDA 3 E i i
7, vAF-%E (Lentinus edodes) 808 #= &) % % (white Hypsizygus marmoreus) & £ 49 i@ 424 Kk & SHH
LA B E B K A ARt i By AT 6 ik . A0 0k s b #EATBe 7 oAb, BB 2 4 Kk & S,
Buds® WARHLET G AL PNARSE BB T A LERBIRFUE, SHALEKE
S RALHETW HLHETGCHALMNABRTE K. H%Z8HEAH NI ML 71,
REHu KB ERZ G LIRE, [£R] FosEhfER e R R4 PDA 2K E %
iHER R, BABEATA 1% 2%, Hiwd ZiERAER MM KRR PDA BREL R
- 3% (Pleurotus ostreatus)¥yfeF R faAX K X R 69 PDA 33 /R fe A UL i 2 A K ME B £ LA
Bk ), BeAd KR RIF. f£ 26 72 PDA A e9kibfies &, B Bll (4% 30.0 mL,
B 3SR 100 mL, ® & 5.0 mL, L4 F2& 500 mL, /K 5.0 mL)# AR L4 KR
R, TAEE LA KRR E I 7%, BHLBEEM 106%, B L8 T8 84%, FoT E£ILE £HEA
T4 F . BeF P16 (B A& 30.0 mL, P 3 &£ 2 it 20.0 mL, # #48 5.0 mL, H4-F 2% 40.0 mL,
KSOmL) & 2B LA KMERRBIF, TIHEH LA KR FE I 29%, B LG T 47%, B Lst
B 129%, FIAF HER TRF LLAZZIRTH 20%, EARRAEIK 10%, BiFfitax

FHHIH : H AR RIGEH A F) (22CX8NE206); R H: gAML H A R BIH AL H (ITTVRS2023016);
HR A g 5| St R R R R T H (24ZY QHO006)

This work was supported by the Science and Technology Program of Gansu Province (Tianjin Gansu Cooperation) (22CX8NE206),
the Project of Tianjin Vegetable Modern Agriculture Industry Technology System Innovation Team (ITTVRS2023016), and Central
Guidance for Local Scientific and Technological Development Fund of Gansu Province (24ZYQHO006).

*Corresponding author. E-mail: banlitong@126.com

Received: 2023-11-23; Accepted: 2024-03-25; Published online: 2024-05-08



3630 (YIS Gk Microbiol. China

HRE, B—IMALIREIGAFAIN ZF RS ARG oW E RN, BALPLABEESE K. 4
BEBEANLBHLAKZES H4MTFWHILHE T CINRATER LR, LAMEMK,
[46) B RMEERE (T EF G 25 F R mAErT L8 PDA AL BATEEKRR, TAH KT
RO EERA LA R E, MR R, BN ZIAF HERDAITIZIAA T XEHEIK,
MR A Z R, RSEBF AR a. ALEKREREABRE D). FHREBEHZNLAAXML.
*EE: RBE; KR, BA; &R

Improvement and application effect of PDA for wood-decay
fungi

ZHU Hualing', CHEN Xingzhe?, LEI Dongyu’, BAN Litong ¥, HUANG Liang*

1 College of Basic Science, Tianjin Agricultural University, Tianjin 300392, China

2 Tianjin Institute of Scientific and Technical Information, Tianjin 300074, China

3 Gansu Tianshui Xinlinwa Agricultural Comprehensive Development Limited Company, Tianshui 741000,
Gansu, China

4 College of Agronomy & Resources and Environment, Tianjin Agricultural University, Tianjin 300392, China

Abstract: [Background] PDA is widely used in the production of wood-decay fungi, while the
lack of wood components can easily lead to the degradation of the fungal strains. Therefore, it is
urgent to improve the formula of PDA. [Objective] To overcome the shortcomings of routine
PDA in the production of wood-decay fungi and achieve efficient and economical production.
[Methods] According to the nutrient requirements of mycelial growth and the principle of
saving costs, we treated agricultural wastes such as fresh mushroom stem residues and apple
plant twigs and then supplemented them into routine PDA to design improved PDA. The
formulas of improved PDA were screened with the mycelial growth rate (S) and dehydrogenase
activity (K) of Lentinus edodes 808 and white Hypsizygus marmoreus as indicators. Furthermore,
the formula of improved PDA was optimized, and the mycelial growth rate (S), mycelial weight
increase (W), and mycelial fresh weight (G) were determined to evaluate the mycelial culture
effect and benefit of the optimized formula of improved PDA. The correlations and differences
of § W, and G with K and cellulase activity (N) were analyzed to explore the correlation
between mycelial growth and enzyme activity. [Results] The improved PDA formula with
1%—-2% glucose, stem residues of white H. marmoreus or Pleurotus ostreatus, and apple plant
twigs improved S and K. Among the 26 optimized formulas of improved PDA, B11 (twig
extract 30 mL, fresh white H. marmoreus stem residue extract 10.0 mL, glucose 5.0 mL, potato
extract 50.0 mL, and water 5.0 mL) demonstrated the best performance in improving the
mycelial growth of L. edodes 808, increasing the S W, and G by 7%, 106%, and 84%, respectively,
while halving the glucose usage. The formula P16 (twig extract 30 mL, fresh Pleurotus
ostreatus stem residue extract 20.0 mL, glucose 5.0 mL, potato extract 40.0 mL, and water 5.0 mL)
showed the best performance in improving the mycelial growth of white H. marmoreus,
increasing the § W, and G by 29%, 47%, and 129%, respectively. It not only decreased the
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glucose application by 50% and potato extract application by 20% but also reduced the overall
costs by 10%, with outstanding economic and social benefits. There was no significant
difference or correlation of K and N with S W, and G. [Conclusion] Adding fresh mushroom
stem residues (P. ostreatus or white H. marmoreus) and apple plant twigs to PDA can improve
the mycelial growth and weight of L. edodes 808 and white H. marmoreus. Moreover, it can
significantly reduce the usage of glucose and potato extract, decrease costs, and improve

economic and social benefits.
dehydrogenase or cellulase activity.

The mycelial growth

showcases no correlation with

Keywords: wood-decay fungi; improvement; application; effect
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1.1 #R
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Hi(white Hypsizygus marmoreus) A Flr, K
fece b B B &l

SERANRL(BEAR/INT 2 cm) FIED T 64 R,
KK EMBEELN L5 G I RA R H]

3-(4,5- W -2-mEmE)-2,5- R FER AR Y
¢ (methylthiazolyldiphenyl-tetrazolium bromide,
MTT), Po#& 3 BEHE A (FE) 5 5 A IR A
¥R B L 2F 4 2K 4 (sodium  salt of caboxy methyl
cellulose, CMC), K it Ay KT B 1 AR H7 A B2
Al A FR BN, fR R R EY AL 2= A BR A F
3,5- AR IR, FIER M A R R F]

TR R IR, BRI GR A A
g TAES, A W RRHEAR B G BR A A
AN WL BT, B AT AR A R A
Al LRI ZEVCK R AR, B H BT AR
AIRAT; SEAEIRBEIR, LA R A
R EOHL, HRHCACRHE A R AW,

PDA }; 355 (g/L): 1+ & 200.0, %% 8 20.0,
BifE 20.0
1.2 RN SEEIRE S
1.2.1  iEEAITRAL IR

VEIW) B SR BHE BY B B AR 3-5 mm A93E
TR, W, AU S L 50 H i 45 H
I (X) . B4 B) . T4 (P)FI & F 4 ()
RN B AR BN T 2 em MY EE R, Fodgl
JRITR R BT, Rk IR, TR IEK A, &
1.2.2 & RHIECH

PREC 20 g SPERANECR B TR, A
200 mL FR/KiZH 36 h 5 in#AEB 40 min, PY

2 AN G B AR R 250 mL 0B, A5

FREL 50 g fif 2 BN 35 27K AR ERAILE T OB
AR, IE B 40 min, WESHAISEEERE
200 mL fif g A, A A

BB L RYIN 1 cm KR/ANMRE, FREC
200 g A HANIK 500 mL A B T4 B
A, DUZ A R R e A & 500 mL D4
BRI, &H.

FRIEL 20 g FIAIHIN K AR I 28 2 100 mL
WA, .
1.3 KR PDA 1EZFEE HHHIHF
1.3.1 B A ¥TESL SRS

7 2100 mL 50, 4008 A 20 mL
AL . 20 mL ff 25 BIVEFD 50 mL SR R
W, RIGMHKIRBA 10, 9, 7.5, 3, 1 MlomL
WA, OKESR, A ¥ ERRA R
GBI 250 mL BedrHr, A 2.0 g Bifg,
TR R IEART AL, 033 6 Sis T, AR
29 AT 25%. AMESE RS, BT B
KT 121 °CKH 30 min, FFREEREZE 65 °Ci i
ERNER R, BWHIEER, &/,
1.3.2 HZMEF

OB OB & 25 A0 B 4% AP 2 A PDA
BRFRdE, (25+1) °CHEGHE IR 2 E 22 KT 1,
RENGEF . FHER R 6 mm BFTFLEHTIL
PRI LI T S R SRR E) 131 Hil A
Be 7 W) ARG 7 2 b, FE(25+1) °C IR B 60%
FAF TSR 15 do
1.3.3 W% KRFNNE

WA KRS 8 RETIEEH B2 Dy, K
25 10 R FE B HE Dy, &AL (DHF
AR QIR 22 A KR SRR B 224 K B
K& Q.
_Db,-b

2

&)

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



RIER F | KIEE PDA BERENNREEAYR

3633

S-S
%) = 100 2
Q (%) s 2)

K : S WA 2 A K
KRB g oWl PDA B R 5L E R 22k K
B
1.3.4 BHLBRSEEHANE

Fie HESC R [24] 7 1500 28 TR 22 I UG 7, 15
FEW AR R 15 d BERHAE IR FHIE 0.03 g
W 22T 25 mL 204, AR B0 A
5 mL Z&1E7K F1 0.2 mL 2.5 mg/mL B MTT %
G 35 °C/KIA 2 he RIS B0 Th T IR
AR, PR ER TR 22 o 1) B A I S mL
ToKCEE, RIFKE 08B TIRG & LR IRY
30 min B R 2248 2 1160 0 BSOS IR 4 mL
B E TGN, DIoKEES LER, 7F
490 nm MEFRAIOGEE As, B HEE 3 1
# . Ll PDA B RN TR 22 1 S A =S
FIXT R, #e IR G) T 22 I A BT 2% K

A-A
K (%)= 100 3
(%) A S 3)

KG)HF: As NIE PDA B 3RIEN LA W
FERE ;s As NSLIREE IR I LR ROLE o
1.4 R PDA EFEO HHIMKKL

HRPEE R PDA Bi 37 BE B 7 Wi 25 4, 7
BRI MR AR BT, B8R T
SRR . BRI L B R RN AL R PR S
FHEEX B 22 E KO B, A 20 A
T 2 A5 S SR A AR 2 R PDA 85 37 A AR
J5 13 A4S, USIIPP-ai IS S R A ACR B R 9 PDA
B R ILARAREL Ty 13 A4, SR B 350 i
mz 1 fimR.
141 FEHMAIRAFEFRENGE

F B 1.3.1 Byl 25 20 BRI R 1 FH o 150 1 R 47
MR PDB 55k, W13V, A 2 g Bitlls,
A E R, 7355 6 HilE T, F 121 °C
KTE 30 min J5iilfE R PDA B3 ephim, &

#F1 ME PDAEHFEMKES

Table 1 Improving PDA medium and optimizing
formula (mL)

%5 BRI SERERTT

WEER R K

No. Twig  Extract of fresh Glucose R Water
extract mushroom stem solution Potato
residues extract
10 20 20 5 50 5
11 30 10 5 50 5
12 10 30 5 50 5
13 20 10 5 60 5
14 20 30 5 40 5
15 10 20 5 60 5
16 30 20 5 40 5
17 16 20 9 50 5
18 18 20 7 50 5
19 20 16 9 50 5
20 20 18 7 50 5
21 20 20 9 46 5
22 20 20 7 48 5
PDA 0 0 10 50 40

o B — i, 185, $#435) 3 H 250 mL
HORM, BN S RiBEEERR, B, T 121 °C
KH 30 min, REEER, RSN R PDB &
BRIk, &H.
14.2 4R PDA &7 & R4 KRERNE
PR 1.3.3 Jrikii Tt B PDA 53Rt LA
22 R KA SHTINNE o
1.43 IR PDA 155#&E FEZIEFRNE
W 2B R AR E 15 d B, PR
PDA ¥iFidt DIV AR R, £5, K5
HIHL PDA #5770 F A # 22, FREE, 1931 R
PDA 537 B R 2238 8 W, B ER 3 IR,
144 KX RPDAEFE FE2RSEEEIRNE
Fi R 1.3.4 JrikiE Tt R PDA Ki g3t B
B 22 Hid ST 7 18000 5 0B 22 M A TG R K
N7 =N
1.45 R PDBiEFEPELEFHINE
Fh PR ESS : OS5 T 1% 100 mL
i PDB 3SR B MR P2 A 5 LB AR 6 mm
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(9 E 5 (B 25 A Ee, 25 °C., 130 r/min 1535 12 d,
B IR WA R T

W22 SR TR T e A 1.4.1
il £ i 2 . PDB K5 BL R i # A 1 4
(& )R F 5.0 mL,25 °C . 170 r/min §535 7 d.

BRI 22 0 EE I 5E . B 1 32 50 mL B AR
BT m. B SE 7 d R PDB 5383,
P WA R 5 5L 3% W] R 22 3R — R A B0
4 000 r/min &0 5 min, F_FIE R AERE H AT
LGN A 2R S 1 HIRE o FEESCE P ILA 10 mL
ZRIEIK, #5, 4000 r/min &0 S min, HE F
B, FREGE.OE R my, AR @IHTERE
226t G, HMMEL 3,
G=m—m, (4)
1.4.6 R PDB iEFEFEZAINTYHE REG
&I E

KA DNS o B2 1000 2 5 i S 25 6 (P)
FISE AN B R A9 PDB 1557 3 7 1 5 4 7 22
) B A 2F 4E R B 1 N

A WERHE IR 2] IR 2 F R
il 2R EVR I, WAV N 10 min, A
J5 RZEBKELZE 10 mL, T 540 nm P KTl

*2 EfFEEEmERENRTIRE
Table 2  Reagent usage of glucose standard
solution’s preparation

Ewl 1 mg/mL ZEMIK  DNS R % bl

Reagent 7 %5 B i Distilled DNS Glucose
1 mg/mL glucose water  reagent  content
solution (mL) (mL) (mL) (mg)

0 0 3.0 1.5 0.0

1 0.3 2.7 1.5 0.3

2 0.6 2.4 1.5 0.6

3 0.9 2.1 1.5 0.9

4 1.2 1.8 1.5 1.2

5 1.5 1.5 1.5 1.5

6 1.8 1.2 1.5 1.8

7 2.1 0.9 1.5 2.1

8 2.4 0.6 1.5 2.4

EWOCEE A, DL o SEESAME; LAY
Aebr, DL BRI = S SO AR, 2 A
BEbRAE 2

R 22 M AT L R WS 77 N AIE « B 1.4.5
FY FI 0.1 mL T 25 mL Fe 45, SRIG IR
A 1.5 mL 1%RFILFHEZRMN . 1.5mL LR-4
FRENZE M (pH 4.8) 1R 215 T 50 °C7K¥ 50 min.
W ST EPAIA 1.5 mL DNS %73k 7K 10 min,
BHE, FKEZRZE 10mL, F 540 nm KAk
W A, PR B E B T T TR
PG, P DRSS YR BT S N,
FHER 3 W, DUKTE FIERCN 2 AXTR . i
T HBALL (UML) EE X . 1 mL _EHERT 50 °C,
pH 4.8 M4 F 1 min /K 1%% H ILLF4E K AN
(carboxymethylcellulose sodium, CMC)& =4
1 pg iR JERE (LA R P
1.5 BAMUIREERSENERMES
RS

K1 SPSS 22.0 FAEXS BL 5 oA Y S 56 %k
A TG 0T, K REE R P<0.0520,
DI 22 K S e A+, LA E W
M 28 G AR T T 225001, &
SUEEET U IINT- 2% AV A SE S 20 A8k 0 R ) PDA
ARSI T TR 22 A K % S, TR 223
HHW, H226EE G YR 22 ARG R KL 2F
Y BTG S N Z A 22 5K o SR ARV &
Pearson FikHE T2 KHR S, HLWHE
W, HZEE G S I ARMMIE R K. 44
FE 1 N Z [0 A Sk K

2 BRS04

21 MR PDA BEFEERSHVIFEER
2.1.1 ¥FEAHELEKER

MF 3 FE 1 AT LA, B IAS [R] ff 28 )
FIRESRANAL R B L1 PDA HE 3 LRI 7 1 75
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*3 KR PDA EFEME HVIHLE
Table 3 Primarily screening results of improved
PDA’s formula

Code Lentinus edodes White Hypsizygus
mycelium marmor eus mycelium
S(cm/d) Q (%) S(cm/d) Q (%)

X0 0.85 -5.56 0.65 -35.00
X1 0.82 —8.89 0.98 -2.00
X2 0.57 —36.67 0.78 —22.00
X3 0.85 -5.56 0.87 -13.00
X4 0.78 -13.33 0.75 -25.00
X5 0.75 -16.67 0.60 —40.00
X6 0.78 —-13.33 0.53 (s) —47.00
JO 0.73 —18.89 0.73 -27.00
J1 0.70 -22.22 0.45 =55.00
J2 0.73 —18.89 0.47 —53.00
I3 0.78 —-13.33 0.48 —52.00
J4 0.67 -25.56 0.50 =50.00
J5 0.73 —18.89 0.47 -53.00
J6 0.68 —24.44 0.32 —68.00
BO 1.08 20.00 1.13 13.00
Bl 1.02 13.33 1.15 15.00
B2 0.97 7.78 0.70 -30.00
B3 0.87 -3.33 0.85 —15.00
B4 0.90 0.00 0.73 —27.00
B5 0.90 (s) 0.00 0.43 =57.00
B6 0.92 (s) 2.22 0.52 —48.00
PO 0.73 —18.89 1.30 30.00
P1 0.77 —14.44 1.15 15.00
P2 0.82 —8.89 0.97 -3.00
P3 0.80 -11.11 1.28 28.00
P4 0.78 -13.33 1.05 5.00
P5 0.77 —14.44 1.33 (s) 33.00
P6 0.75 -16.67 1.20 (s) 20.00
PDA 0.90 0.00 1.00 0.00

X0-X6: Fti; 10-16: &% 4%; BO-B6: [1E%s; PO-P6:
Wi FALS: ARKEE Q: BIKR. s MAMHE, K#
ENE

X0-X6: Lentinus edodes; JO—J6: Flammulina velutiper;
B0-B6: white Hypsizygus marmoreus, P0—P6: Pleurotus
ostreatus. The same below. S Growth rate. Q: Growth
accelerating rate. s: Thin hyphae with poor growth.

4 FI R 4 22 W E K HOR 225 B . A
T PDA B5FR 3, SN 45 | A BT i
-2k BRI SE AL AR 2 R ) PDA KRN &
Wi Z KRB i, RPIX 3 KRR
PDA Hs 556X B 4 1R 228 B B 0 amdvE A, i
NN B AN SE SR Ak B R ) PDA $55%
XN 4 T 22 B B R R A3 el R
X B 4 e 22 A KA R VR . AR, TG
O3 USIINF- 25 BV A SE SR AN I R 1) PDA 15 3%
FE 55 /0 B0 N 11 2 AR SR A0 AR 2 R Y
PDA #5570 F A B o W2 MBI KRN IEE, R
B SE P & PDA 55 FEXT 11 B 2k o 22 1 A K
A B R EE A

R PDA 55 5% HeA) 01 C 5 19 TR 22 A= K 14
AR Z IO R WA 2 B, K 2 7T
DAIE i, Bl A = s, AR ) g
T PR SE SR NBOR LR B PDA K5 37 L) 0 il
D5 B R 22 -2 A KR () AR A A8 R A ] o X
B s R 22U, TSI T 2 D AR S SR A A ok el
R PDA ¥k A KRR K, JFH
Wit 5 4 5 P B, A KR R B S
ER DN OF <5 D O S I o E- AT =T || 55
JEIFISE SR AN A R i [ PDA 853538 b 18 22 (1)
AR IR K, I LG % A 0 A a3,
Az R I S 1 RS N P R R
JE RS FERAR AT 1%0, 5k
K PDA #5377 3EM0ALREL 7 A& 4 Al R 4k B 2
BRI A KR 558 PDA MHZEAZ S
ARFE T, R B SUOR K %5
b, VST 2 RN S SR A Sk i KL Y) PDA B
I BE 5 U T2k B AR SR 4E Ak e R 9 PDA
B R AR AR R 1%—2% 0} B A e
PR, RS MDA R, O
— AR A R ORI E LA K
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Figure 1 The average growth rate of mycelium in the initial screening formula of improved PDA medium.
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Figure 2 The relationship between the average growth rate of mycelium and glucose dosage in the initial
screening formula of improved PDA medium. A: Lentinus edodes. B: White Hypsizygus mar mor eus.
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®4 KR PDA HEFENGHE 5 KT MTT IR
St FE A B SUBRHUE R
Table 4 Average MTT absorbance and dehydrogenase
activation rate of the initial screening formula for
improved PDA medium

Code  Lentinus edodes White Hypsizygus
mycelium marmor eus mycelium
Asgo K (%) Asgo K (%)
X0 0.240 —-16.96 0.459 84.34
X1 0.247 —14.53 0.285 14.46
X2 0.307 6.23 0.416 67.07
X3 0.291 0.69 0.610 144.98
X4 0.134 —53.63 0.621 149.40
X5 0.141 -51.21 0.471 89.16
X6 0.162 —43.94 0.495 98.80
PO 0.376 30.10 0.250 0.40
P1 0.442 52.94 0.358 43.78
P2 0.440 52.25 0.335 34.54
P3 0.422 46.02 0.477 91.57
P4 0.416 43.94 0.478 91.97
P5 0.266 —-7.96 0.323 29.72
P6 0.244 -15.57 - -
BO 0.301 4.15 0.519 108.43
Bl 0.239 -17.30 0.535 114.86
B2 0.309 6.92 0.623 150.20
B3 0.396 37.02 0.497 99.60
B4 0.331 14.53 0.450 80.72
B5 0.319 10.38 0.438 75.90
B6 0.326 12.80 0.325 30.52
JO 0.228 —21.11 0.403 61.85
J1 0.277 —4.15 0.374 50.20
2 0.185 —35.99 0.551 121.29
I3 0.162 —43.94 0.601 141.37
J4 0.282 —2.42 0.581 133.33
J5 0.354 22.49 0.397 59.44
J6 0.266 —7.96 - -
PDA 0.289 0.00 0.249 0.00
K: BEERRSOE A, — WM, &0, A2 T
K: Dehydrogenase activation rate; —: Thin and insufficient

hyphae for carrying out the experiments.

1R 2 B SR N I LAY PDA R AE S
TN A SE R BRI PDA B IR 2
PITRC Tr B SO R K G, R HO

E{E, RUX PR PDA R 3R 3L n] 3005 &
15 T 22 B S TS 77, T o AN 2R R PDA Ky
5 HEAT) 5 B 7 1) 4 T 22 O ST IS R AR
AN, KREBONTUE, W H 4 5 22 1 S
M EA MEER

TS INAS ) ficf g8 JED S SR A0 A ok ek L 9 PDA
5 3% 5400 7 TC 5 MITT W SIGHE A5 3 % W
IR MNE 4 Frn. WK 4 aTLLE Y, BlAE
A R BB, SN A ) 0 S SR A0 A
KR PDA 5 B 07 B 77 (A4 L 11 K 4
BRI 22 1) MITT MR RE AR Ak A A o X6 7 2 ] 240K
M5, H A ETE 1%—2 %0 s Y- 44 5 A 52
BYNF R B PDA 53556 I B 22 i S0 16
Jiferm, FF FLREE AR = g, F kR
2 (14 Ji TS 7 S PR % 18 4 i s R AR B
P MHEMEELNS, SEARAEANET 1%
IS I 1 25 B AN S R A R B LAY PDA B
FRIE bR 22 W I AU D e, I ELRE A
MR R, BRSO P S KR
BN B2, BSINE kR SE IR Al AL
KR A PDA 1557 5 5 WS 0 B A7 SR 2
BRI PDA $5 35 5 0] LA ROMIE M1 £ 4%
U 2k 19 TRT 22 Pt S TG T o

LR B 22V 359 4 K TR B 24 1B R G
PN ERR R, TEME SN 1%2%8F, 3§
I E SR AR R PDA R
TSI FNSE SR AR R e R ) PDA B3R 5L BE
RESRUE T 2Z A, SCRE TS A1 22 M S
HASE— 2L RAESY
22 MR PDABEHRERAFHNMIULER
22.1 MR PDABEFEMNELEKYR

ZEAUCR PDA B3R ILEC 7 ) 0 ) SE 06 25
B, BRI R 4 B (B) AR SR 4Rk B R
1) PDA 5557 385 US04 I (P) A1 2 R A Ak
MR PDA B53RIEUE Ty AL BT RIS
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Figure 3 The average MTT absorbance of the initial screening formula for improved PDA medium.
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Figure 4 The relationship between MTT absorbance and glucose dosage in the initial screening formula of
improved PDA medium. A: Lentinus edodes. B: White Hypsizygus mar mor eus.

M S FIE 5 ATLULE W, B B2 BosE P1L, B11 1 B19, HAE R 22 K#in] ik
W KR 22 e 20 B O NE 24 3] 1.05, 1.02 F10.98 cm/d, 43723518 PDA £
KR ETF, w2 Rl 37360 111, 1.07 1 1.03 £%; A BSR4
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Table 5 The average growth rate and average
weight gain of mycelium in the optimized formula
for improving PDA medium

Code Lentinus edodes White Hypsizygus
mycelium marmor eus mycelium
S(ecm/d) W (mg) S(cm/d) W (mg)

B10  0.71 94 0.77 169.0

BI1 1.02 192 0.75 69.0

B12  0.85 169 0.92 80.0

BI13 093 125 0.98 58.0

B14  0.90 139 0.93 101.0

BI15  0.88 151 0.97 81.0

Bl16 0.80 129 1.00 59.0

B17  0.95 132 0.80 55.0

BI18 0.87 126 0.87 59.0

B19  0.98 102 0.70 54.5

B20 0.87 111 0.78 62.0

B21 0.87 124 0.72 80.0

B22  0.97 118 0.78 68.0

P10 0.87 78 0.87 187.0

P11 1.05 135 0.80 180.0

P12 0.85 118 0.70 138.0

P13 0.87 100 0.70 196.0

P14 0.72 114 0.90 148.0

P15 0.88 157 0.95 206.0

P16 0.88 182 1.12 223.0

P17 0.87 153 0.80 170.0

P18 0.83 168 0.87 183.0

P19 0.93 88 0.70 195.0

P20 0.88 172 0.58 172.0

P21 0.85 105 0.78 160.0

P22 0.88 139 0.83 175.0

PDA 0.95 93 0.87 152.0

S: AERHR; W
S: Growth rate; W: Weight gain.

KR I IR L 5 2 P16, B16. B13 FlI
B15, H 1 R4 R 22 K R0 A5 1,12, 1.00,
0.98 F1 097 em/d, 43illJ&i8 PDA }iFHLM
129, 115, 112 F1 111 5. MABR 22 -1 d ok

., BICALEC T P10 A1 P19 4b, HAa bl o7
A 4 A 22 3 I 07 T8 PDA SR SRAE, H
FROEABEL 5 B11 A1 P16 YRR 22386 8 Al Lk 3|
192 mg F1 182 mg, /&8 PDA F5F75EAY 2.06 £
M 1.96 £5. SR, X T H B & E 2R, Wi
-2k BV R SE SR AR 2 R () PDA KRR SL 1k
TC 7 ) i A S B S A AR O 1 g B R S R
AR SR 1) PDA SR BLARIC )y, ISR 2
BB EL 7 P16 Fl P15, HBE2236 5l LIk
223 mg 1 206 mg, J& {71l PDA H5FR 50 1.47 £
Al 1.36 1%

2.2.2 MR PDBEFEMUESHELEES

MW 6 FE 6 nTLIE W, A AL EL Y
PR 22 V-5 6 F 5 T3 PDA 5 FR3E, HdiR
T 2 RSP R AR R M R PDA 357 5
b o TR 22 OF- ¥ 6 R LR R R R AR IR 2
Bl4. B16 1 B11, 4F5iJ& PDA #5355 4
W2 P EETE Y 2.11., 1.90 F1 1.84 £%, H22F
Yl A IR A2 B21 By, L 2oF e R
WSH PDA REFRELM 1.18 £, WIF- 25 B AN
AR A PDA Ki3R3E B 45 2%
Yoy fif i L R O E KU P16, P12 F P14,
539 PDB R 3REE b [ F 4 R 22 7 24 fif 7 (1Y)
229, 2.26 F1 2.25 %, W2 V- Y E R AR 2
P13 [l Jr, LR 22736 55 &30 PDA KE o Jk
By 1.22 1%,

LEA T 22 I KR | T 22 T3
FEHE 22 S EX 3 MBI, WL
20, WA RYCREIFWEC 2 B, W]
{1 D 22 A R RN 7%, T 223G F N 106%,
22 EEE NN 84%; X G LI, WL
A KA B B T S P16, R pf 22 A gk
KU 29%, BALLIGEIGIN 47%, B 240 T 1Y
i 129%.
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Figure 5 The average growth rate (A) and average weight gain (B) of mycelium in the optimized formula
for improving PDA medium.
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Table 6 The fresh weight of mycelium in the

optimized formula of improved PDB medium (g)

Code G, G, G; Average G

Lentinus edodes

mycelium

B10 3.763 1.615 3.060 2.804

Bl1 3.505 3.857 3.930 3.764 )

B12 3.630 2.174 2.389 2.731 @ \
B13 4.028 3.469 2.535 3.344 =20 e
Bl4 4384 4776 3.785 4.315 mmMmmM@mmMmMmmM@M@mMmMM@ g
B15 3267 2.023 2.692 2.661 Code

B16 4385 3.554 3.740 3.893

B17 2464 2205 3.062 2.577

B18 2.681 3.553 3.208 3.147

B19 3.083 2.578 4.038 3.233

B20 3.634 4.575 2.808 3.672

B21 3392 1.734 2.125 2.417

B22 3.112 3.421 4.010 3.514

PDA 2.275 1.928 1.936 2.046 s s 14 \
White Hypsizygus G g 12

marmoreus mycelium 3 1.0 N _'N'<
P10 2.156 2.725 2.443 2.441 AArRARAER~ARAER~AAEA R a
P11 2.143 2.037 2.739 2.306 Code

P12 2.935 2785 2.452 2.724

P13 0.885 1.817 1.705 1.469 El6 R PDBIEFEMURSNELFNESE
P14 2.663 1.856 3.589 2.703 A: B B: I ESE

P15 1.818 2.028 1.641 1.829 Figure 6 The average fresh weight of mycelium in
P16 2.909 2.610 2.741 2.753 the optimized formula of improved PDB medium. A:
P17 3.674 1.884 2.165 2.574 Lentinus edodes. B: White Hypsizygus mar mor eus.
P18 2.507 1.764 1.940 2.070

P19 1.822 2,619 1.512 1.984 RN 7 A T Fon AR 7 FIE 7 AT LI,
P20 LS 2334 208 209 N AEMRSE RALMOR ML PDA. B
P22 2:754 2:559 2:365 2:560 SEOLAERCT . BR B10 b, HARTCTT 9 #4514
PDA 1.043 1.483 1.082 1.203 22 [ A MRS 2 K B e, RIS I A Xt
G: fif®E. T T 0 R 22 WO A S T I RE T 5 T B14.B15

G: Fresh weight. The same below.

223 MR PDAEBFELELMFEEEEN
I 3 W05 TR0 T T 1 (COF- 1) B RN S R A A
KRB PDA Kigf B Iy & e FE &
Wi 22 MTT SR ROGEE, Bt T &%
K PDA 5532 LA BC 5 1 T 22 i A G SR K

B16. B18. B19 1 B20 EHLALEC 7 14 11 K 45
22 AR TE 2 K B RS, JUHLE B14 ., BIS
F1 B16 Be 7 Mt A B R = T 10%, R
AH 308 114 TR 22 0 S RIS T 1 o TS I 22 B RN S
AR KA PDA B3R AR A &
T T 22 I O R K YO, SR T
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Table 7 The average MTT absorbance and
dehydrogenase activation rate of the optimized
formula for improving PDA medium

White Hypsizygus

Code Lentinus edodes

mycelium marmoreus mycelium

Average Ay K (%) Average Ay K (%)
B10 0.188 62.1 0.137 -32.7
B11  0.103 -11.2 0.167 -18.3
B12  0.062 —46.6 0.174 -14.7
B13  0.091 -21.6 0.174 -14.5
B14  0.078 -32.8 0.357 75.2
B15  0.066 —43.1 0.234 14.5
B16 0.074 -36.2 0.234 14.7
B17 0.075 -353 0.178 -12.6
B18  0.072 -37.9 0.211 33
B19 0.110 -5.2 0.209 2.5
B20 0.108 -6.9 0.208 2.1
B21  0.082 -29.3 0.176 -13.7
B22 0.105 -9.5 0.172 -15.7
P10  0.136 17.2 0.332 62.7
P11 0.067 —42.2 0.409 100.5
P12 0.131 12.9 0.264 29.4
P13 0.175 50.9 0.315 54.4
P14 0.097 -16.4 0.290 42.2
P15  0.088 —24.1 0.293 43.6
P16  0.139 19.8 0.246 20.6
P17  0.188 62.1 0.227 11.3
P18  0.150 29.3 0.223 9.3
P19  0.216 86.2 0.258 26.5
P20  0.152 31.0 0.501 145.6
P21  0.164 41.4 0.325 59.3
P22 0.180 55.2 0.330 61.8
PDA 0.116 0.0 0.204 0.0

AR, ARG K BSOS
Positive values represent activation, negative values represent

inhibition. K: Dehydrogenase activation rate.

P10, P11, P13, P20, P21 £ P22, %
it 50%, BOGRCRIIE ; UShn-ras AR 40
HOEMUR Y PDA 3537 FAUAEC )7 i 4 T 22
Ji S BREOE 22 K ORER A M IEAE, JUHOERL

P13. P17. P19 F1 P22, &Rt 50%, i
TGRSR 5

224 MR PDB iEFE B ZHARINTH R
&N

A5 A ARV R WG A(EINER 8 BT
N, DA RO ARER . ORI A LA
b % 6l br M #h 2 y=0.370 8x-0.033 8,
R=0.991 6.,

045 2% T T~ 2 D (P) 0 52 2R 200 S ok Bl R
() PDB 532 BRI W ROEE A,
P 2T A AT s & i n, S IRAK SR AR
e KIS 1 N (U/mL), A5 R o fE 8
FTR o

1000
KOG : n AT E(mg); T A BEEH H
(min); V MFESAF(mL).

MR 9 FIEl 8 AT LIE Y, ASEALALEL I i
1 T 22 B AP 2T 4 R S T N AR, Ak
BT P19 11 4 P 22 i 71 2F 2 28 i ) B
K, M 380 U/mL, &% PDA K55 3EAY 1.08 £i%;
HSELRRe P21, o 5 4 1 22 Ml S M £F 4
EWEHTE S %8 PDA 55508 w5 s Ay
P TR 22 I A1 2F 4k 25 S 134K T8 PDA 85
FRAE, FWIUS I g B AR AR R B
PDB 1537 JEREAE UE 11 T 205 18 22 i A KOS Sl 5
P& 15 M A 27 Y R G 7SS
23 BARAELRZIERSENERMEM
BXMrthaR

XFFR 5-7 R ARSI B 4 SEGHA T T
ZRE T 0. SRER, WL EREUR,
PRI ZZ 30 | 2 T TR 24 IO U R 2R = ]
BB PELE 51 0.817. 0.851 Fi10.989, 1
KF 0.05, FHRLARKER, WHLWE, §
24 fof T 55 R 22 B A O R 2 (R G B 2=
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Figure 7 Dehydrogenase activation rate of mycelium with optimized formula for improving PDA culture

medium.

S WK, WL E , WaLkEE S
Ak 2 WG 7 Z 18] B R AE SRArh 0.680.
0.320 F1 0.398, ¥JKF 0.05, FHIHLAEKHE
B WL E | Wit 5L YE R S ) Z 6]
TCREMEZE R o R 2 TR 22 0 S B 58X TR
Yy e KR | T 243 TR 22 E T ) Pearson

*8 HEHEMERRNRLE

Table 8 Absorbance of glucose standard solution

AN WOl
Glucose content (mg) Absorbance Asyg
0.0 0.000
0.3 0.037
0.6 0.168
0.9 0.299
1.2 0.419
1.5 0.548
1.8 0.634
2.1 0.776
2.4 0.819

&9 KR PDBIEFEMULE S ME LM

i REED

Table 9 The average extracellular cellulase activity
of mycelium in the optimized formula of improved

PDB medium

Code N (U/mL)
P10 250
P11 266
P12 270
P13 264
P14 254
P15 234
P16 288
P17 282
P18 272
P19 380
P20 288
P21 354
P22 288
PDA 352

N: JISMLF4E B 7. R

N: Extracellular cellulase activity. The same below.
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Figure 8 Comparison of average extracellular
cellulase activity of mycelium in the optimized
formula of improved PDB medium.
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SR A K R | B 223 RN TR 24 fif T 2 ) G
FAIEAE
3 Wik

ARJEE R AE P iR A A PDA 8557 5

PEAT TR b 4 AR 355 75 0 AR A 2 P 22 AR K A
55 . b BT AR AT B R B 5 1 S A i
PR, 25 5 25 K 65 T 1 o A 7 R s il ™ T 5
Mo SN TGS B PR 22 4 K TR B SR B R e R
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K PDA R 323 ! N B AR B A SIS B R 4
FIEAG R AP IR AL XU 1) H i, (R R 28085 &
Z, Lk F A0 R 2% A I8 30 e RS sl

PAESE, IRLAE . 3 IR AR 252 ) 40 Fle 2 Xt A
ARAS B A K T A A IR AN A R, HL AR

. AN, RN RIR 2 ST AR
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BRSO T REAESE, AT R A4 i Y 2
R 118 S 7 S R 3 B S A AR TS TR 1 TR R A KT
K, DR — 2 7 0 3 L AR R A 2
HEX,

AR MELE S E PDA HiFR AP ERn
T2 B L T AR 0 B 22 A KPP AR SR A
fE 5 XS PDA B3R AT ek B, BRI A T &
i A AT DA BRI e, TR TR,
TERER . SR, Kﬁ%ﬁ%%?ﬁ%ﬂﬁﬁ
MR 22 A AR, TR — PP Rl '
T A %) 7 S 9 PR S RIS, AR R R TR 1) S B
Az P BRI 25 0 B

BUAAG . RO G (0 R AT B D 8 R R R R
JOF TR A 7 AN]SR A AR R, RS A A
R B A 25 4 M J32 3 A S 855 55 R 1 A B,
gy, AT DLGRFR TR RS T A KR, b
dr AR AL, I AT LS I SR A0 A R i g A 1)
WA, TLREIEMBTIR, AR = A,
P AR, AR WA A 5 IR
AI13EHE, BXEKR,

4 Zik

41 MR PDA IEREFEERSARE
EE KIRRIMELIEE , A3 4653 5 Fhat
8], IEEHFHER

FE 26 FER NN T T 208 A0 RS S A0 R R itk
) PDA RiFRAE 5 USSP JAAISE R Ak o
) PDA Br g2 SLARAU I b, A B 222 K AIOR
AP BB 2 B11 (BEA5WE 30 mL, [ 7 % fif 4
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K 5mL), 58 PDA FifREEA L, B FR5
B 77 T S B 4 T 22 A AR RN 7%, TR 223
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T 106%, FH 226 EIEIN 84% RN . IR LhH
22 RACR IR AT L 7 & P16 (B 459 30 mL,
g RV 20 mL, ARE S mL, DE8ER
W 40 mL, /K 5mL), 5%i# PDA KiFR S AH L,
2K 37 FE BT 0] S 1 R 4 P 22 4R K R in
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42 AR PDAEFEALMPEEIR. ¥
REFHRAE, EFNEIPE
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R gk o i 10 mL, #7285 mL, D%
1R 50 mL, 7K 5 mL) AT S0 2 0 FH s 1
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ST AR R . DR EIRIBETE 20%
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38 PDA BRI AN 290 9.0 G, Tk B
PDA B B 5 P16 M RLA KL N 8.1 JC,
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43 HWR PDA IEFEILIRIUERFEY
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FESAS, PEEAEEIA, R AR E
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44 BHLEKSEELBREEBMENTHESR
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Giitas R woR , oMK E N 0.05 B,
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