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Abstract: Pleurotus tuber-regium, generally used as medicine and edibles in China, has
considerably high nutritional and medicinal values. A wild Pleurotus isolate collected from
Limushan Natural Reserve of Hainan Tropical Rainforest National Park was purified and
identified as P. tuber-regium by molecular analysis based on ITS sequences and morphological
characteristics. The biological characteristics and domestic cultivation of the isolate were studied.
The cross-hatch method was used to study the effects of different carbon and nitrogen sources,
pH, and temperature on the mycelial growth rate under solid cultivation. The orthogonal tests
were conducted on three optimal factors from four single factor experiments. The results showed
that the optimal carbon and nitrogen sources for the mycelial growth of P. tuber-regium were
sucrose and peptone respectively, under conditions of pH 7.0 at 35 °C. The spawn was the culture
on corn grain substrate incubated at 25 °C under dark condition. The culture formula was 52%
angiosperm wood chips, 25% corncob, 20% bran, 2% lime, and 1% gypsum. Primordium formed
in 50 d of incubation and mature fruiting body in 55 days under the temperature of 28-32 °C, and
humidity of 85%—-90%. The present study is successful in domestic cultivation of P. tuber-regium,
and supplies the primary data for future industrialized production of the fungus.
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BAZME: Pleurotus tuber-regium (Fr.) Singer,
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Fig. 2 Effects of different conditions on mycelial growth of Pleurotus tuber-regium.
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358 B AH 3¢ T JC AL DR R A% ) - B 25 5 R
2.2.3 pH WEZEKEERESHFN
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Table 1 Effects of different single factor conditions on mycelial growth of wild Pleurotus tuber-regium

Rt K-+ 22K [LSE28] 2753 2 dh KH
Condition Factor Mycelial growth ~ Mycelial morphology Significance Growth
rate (mm/d) 0.05 0.01 vigor
{3l 25 %R (CK) 9.23+0.300 i, 2R ab  AB ++
Carbon source White, flocculent
JEH) Starch 9.66+0.209 Ff, 20k ab  AB ++t+
White, flocculent
H#EW Mannose  8.67+0.321 F, 2R b B ++
White, flocculent
HBE Fructose 8.17+0.306 Hf, 2R c C ++
White, flocculent
2B Maltose  10.00+0.265 Ff, 2k ab  AB +++
White, flocculent
H%IHE Glucose  6.60+0.361 F, SR ¢ C +
White, villous
FLB% Lactose 5.53+0.057 H, Bk d D +
White, villous
JHEWE Sucrose 10.60+0.200 Ff, 2k a A HHH+
White, flocculent
R 25 1% I (CK) 3.57+0.642 Ff, 2R d D +
Nitrogen source White, flocculent
i#E): Yeast 8.27+0.416 Hf, 2R b B +++
White, flocculent
JRZE Urea 6.90+0.173 Ff, 2k c C ++
White, flocculent
NaNO; 2.100.173 F, 2R e E +
White, flocculent
T 1)1 Peptone 10.07+0.287 Ff, 20k a A -+
White, flocculent
KNO; 4.43+0.321 Mo, 20k d D +
White, flocculent
pH 5.0 13.23+0.057 i, 2k White, flocculent b B ++
6.0 13.04+0.513 F{a, 20k White, flocculent b B +
7.0 14.83+0.702 FIfa, 20k White, flocculent a A -+
8.0 13.30+1.825 H, ZUR White, flocculent b B -+
9.0 13.40+0.529 Fi{n, 20k White, flocculent b B +++
=453 15 0.00+0.000 JUFAAR Almostno growth  d D -
Temperature (°C) 20 1.93+1.030 {6, White c C +
25 8.0040.200 P, LEIR White, villous b B ++
30 13.07+0.230 FIfa, 958k White, villous a A +++
35 13.30+0.458 FIf, g5k White, villous a A -+
40 0.00+0.000 AAK No growth d D —

“FORWEALNR s +FOR WL ; PR W LI ; RN W2, - RREZE80E. FFIARKE 7H#R
TN R 2R R(P<0.01), /NEFREFROR BE M F(P<0.05). TR

— Indicates that the mycelium does not grow; + Indicates that the mycelium is extremely sparse; ++ Indicates that the mycelium is
sparse; +++ Indicates that the mycelium is comparatively dense; ++++ Indicates that the mycelium is dense. The different capital
letters in the same column indicate significant differences (P<0.01), and lowercase letters indicate significant differences (P<0.05).
The same below.

400 EEIR



Research paper

22 January 2023, 42(1): 395-407

Mycosystema ISSN1672-6472 CN11-5180/Q

F1(13.40+0.529) mm/d, HIKE pH 8.0 [(13.30+
1.825) mm/d]#1 pH 5.0 [(13.23+0.057) mm/d], 1B
W22, NGRS ek EK
B SRR, Al A AL B 22 A K Y
pH 4 7.0,
224 EENELEKRERESHZEMN

Al 25 R AT A, AN RN SRR, 18
15 CHPARRBIE R AR o il RS 22 AR Kl
JEABHIE R, HF 40 CHEZARARK, FK
HE M AREN NIy 35 ‘C>30 “C>25 C>20 ‘C>
15 °C=40 'C, Hr, 30 ‘CHI 35 CHIT 224 Kk
FEREHE, 43 (13.07£0.230) mm/d FI(13.30+
0.458) mm/d, FHKJE 25 C [(8.00+0.200) mm/d]
(# 1, Bl 1D). 35 CHITH 253U Hil 5k
3%, 30 CRERBEUE Hih %55 (K 2), AR
K, ERKHEERE, Rl G WM HRE2ZAER
MR BE A 35 °C
22,5 EXREERSH

HR B DR 22 S 00 235 SR B O AR . VDA

PRI 4 A BRI X6 TRTAZ A B 7 22 A 4K 1R 52 i DK
B /MU RIS FE>Sp H>RR R, H o 05 A%
ZEd R, FR RS20 B AZ A H A 22 A K
BN ER . BRIARIEMN BN MRI O X1>X3>X2,
RIEHENKE/ N X1>X2>X3, pH BEMAKR
/N R X2>X1>X3, R E N K F N
X1>X2>X3, LG U B85 1% 8 Al G
aibicody, BPBRIECNEEME . RICHE MR, pH A
7.0 WK 35 CHITH 22K B R . K EH
W2 e A TR 2), S5 7SI 45 R —3.
X TE AR I A5 R AT I 225001 ( 3), SRR
et . AR, pH. WX 4 AR A -
TR 22 M HLAT 25 0 (P<0.01)
2.3 lfELRiE
231 AXEERE

HRE, A 25 CFRBREESE, 25 SMXT
MR 60%—65%, 2 d JGW 22w &, 22d if
Ji R T 22 00 o R B A IR EE 28 CHE s %,
2 SARHEE 60%—65%, B KW X<, 40 d

pH AU B DEAT 4 N7 3KFIEACIAI (GR 2). AWK, WS 5d, Bgk
4N RTF IS5 040, 3.17. 0.51 F1 1.77,  FAEFRAEN, B R4 T R 72
2 EXRBER

Table 2 Orthogonal test

WEs IR E=R:) pH R B2 Significance K3
Test No.  Carbon source Nitrogen source Temperature (°C) 0.05 0.01 Growth vigor
A HEME Sucrose H M4 Peptone 9.0 35 e E ++

B WERE Sucrose % +} Yeast 7.0 30 a A ot
C WERE Sucrose JRZ Urea 8.0 25 f F -

D JEH Starch 1% Peptone 7.0 25 b B +

E TN Starch FEEE Yeast 8.0 35 b B R
F JEH} Starch JRZ Urea 9.0 30 f F -

G ZZEH Maltose 1M Peptone 8.0 30 a A -+
H ZZ PN Maltose %5 Yeast 9.0 25 c C ++

I 2 Maltose JRZ Urea 7.0 35 d D +

K1 31.80 30.21 40.20  39.90

K2 28.98 24.81 4449  39.21

K3 29.66 20.70 39.90 24.00

X1 10.60 10.07 13.40 13.30

X2 9.66 8.27 14.83 13.07

X3 9.89 6.90 13.30  8.00

R 0.40 3.17 0.51 1.77
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*3 EXREHFESH

Table 3 Orthogonal experimental difference analysis

K I 2P J5 Al FIH1 B o7 F{H BEN
Source Type Il sum of squares df Mean square F value Significance
7 Model 1170.347a 8 146.293 264.315 0.000
FREE Intercept 3137.307 1 3137.307 5668.314 0.000
% Carbon source 110.738 2 55.369 100.037 0.000
AR Nitrogen source 772.551 2 386.276 697.901 0.000
pH 253.084 2 126.542 228.630 0.000
HRE Temperature 33.973 2 16.987 30.691 0.000
&2 Error 24.907 45 0.553

STt Total 4332.560 54

EIEJE Bt 1195253 53

Total after correction

R E BB B R*=0.850, A% IFJRHIE BB R*=0.817

The coefficient of determination R* is 0.850 and the adjusted coefficient of determination R* is 0.817.

HaEE TR

B 22,15 B A B E HEA T A R L AR
RBA . WEFEPRUFE LB 20 cm D)
M EFE, KU ERRIG 2 d, PR 1%00 4 K
KPR SR 65% % . Rm A ik
TR, EHt, JBEYA 2 om, BN, %2
TERE B LK, R R , AR 1k R 22
PRI [B] B2 R a2 P . AT R K 1-2 3K,
HBUEEE R IARIOK , PR IR 90% 247,
225 d Ze A5 1 s T IR LR . TR
IR R O, RIBT O R A,
Je AR IR S R A (18] 3) Tl il SHE 8 IE
TR A R BT, RO, WA/ MR

2.3.2

3 W

ARG 388 3 % 5 Wil R A2 0 - T 22 A= K e A
BRI IR pH MR HEAT BN RIS, e
TIZW 22 E K s I o RERE . AN
W, $5ciE pH 7.0, HidE N 35 Co Bizsh R
53% 4 dHAt 9 Fp N BB A M Pleurotus
abieticola, FANMIE. Pleurotus centralis. &%/l
B Pleurotus columbinus . 32N E  Pleurotus
cystidiosus . KM E- Pleurotus eryngii E R
B Pleurotus giganteus . & % Ml B Pleurotus
osreatus JEAME- Pleurotus pulmonarius F13E0L
M H: Pleurotus sapidus) i 2235 55 ol ik I . &

3 RIEEZRMNERFE

Fig. 3 Cultivated fruiting bodies of Pleurotus tuber-regium.
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x4 HERRMESEGNERERELZE KSREFGHTE

Table 4 A comparison of optimal mycelial growth conditions between wild Pleurotus tuber-regium and other

Pleurotus species

IES {3l IR pH T 275 3CHk
Species Carbon source Nitrogen source Temperature (°C) References
A TR 5% 7.0 25 BEHGE 2020
Pleurotus abieticola Starch Soybean flour Luo et al. 2020
AR - A EpE B 6.0 25 PRECHIZE 2013
P. centralis Maltose Peptone Chen et al. 2013
(EEREERTACR JREHE - A 6.0 25-30 PGS 2019
P. columbinus Sucrose Beef extract Sun et al. 2019
e H: iy 52 10.0 30 M FZES 2022
P. cystidiosus Mannose Yeast extract Xiao et al. 2022
PP VERY TN 6.0 30 FIRREF 2016
P. eryngii Starch Beef extract Wang et al. 2016
ERH TP TR 6.0 25 i R BAE 2018
P. giganteus Dextrin Yeast extract Meng et al. 2018
il Bz - ok 2827 6.0-7.0 25 FPRIRAE 2016
P. osreatus Fructose Yeast extract Wang et al. 2016
i 0] - HEBE sz 7.0 30 kA 2017

P. pulmonarius Sucrose Yeast extract Luetal 2017
SR H: B S FAH 7.0 30 RUKEE 2017

P. sapidus Corn meal Beef extract Song et al. 2017
FRAZ O H- iR A 7.0 35 AW

P. tuber-regium Sucrose Peptone This study

Ui . pH FELEE AT T X EL(BRBUIHSE 20135 F
KA 2016; BIRSE 2017; KUKSE 2017; &
R 2018; MRS 2019; BRI 2020,
M B 2022), GEREI, XFTHRIE, A5
H ) S A A% N B 5 e ) Rl T ) - — 3%
(&S 2017; INIESS 2019), Tl BrIEC A TERE
Ut B TR 22 X6 SO e D ELAT B S (R 41 o 10 Feprfon]
HREXT A B, s i Ii o SORE I AL 4 Fh, BR
REREAN , T8 R B e 3 il b 22 2R s I
ERR R R ZZHE 4 B, AZIE: | 0 H R 5
CRAN B R E R, BB RS 5 R fie 5 Ay B
B 2 A, oS00 B T R A R 0 Ry SR
XU B E e AN (] A 25 B X T e DRl - e
AW EER, FET A2 fERE R
R B, W2 KB N E A
BECRE . FAEE . IR PR RR AR A= Kl i b
X B, AFURR 22 K ARG L T TR A A o

R AAHER S T X B s 526 4 FpHAD o AN H-Fh 2wt
Pt &R, AP 2 i e il A IR A A LA, X
AIRERAPLANE & 2R o R, BRI
HAER, TR 224 K R 2 KB (F
B4 2016),

RIS B R A B 227E pH 5.0-9.0 T3
REAE K, 1E pH=7.0 I A= <5 i fe bR HL 1 22 40
e, LR E R 224 K iadE pH oA 7.0,
LK W5 (2007) . Bk i RN LR REL(2020) 1 AF
FEAER—F, ARG pH X 1H 224 K H 5
el AN SR AR K, 150 I TR A% 0 - 7 22 XoF PR B P 455 1 72
AT XL 9 FPU BB v e H-fe i pH 4
10.0 4, HAFEEE 6.0-7.0 Z 8], ez
LR H I A5 AT 1238 o o FE I B B 2R
e, B AR A% HE A T 2278 20-35 "C 2]
REAEAC, 7E 35 CHIAERKEM, KM B
2 K EGEIRE N 35 C, HR/NEZQ019)H
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WFFE 45 R —3 IREEAE 15 "CHI 40 CHEZ AT
K, AT RE S R Ao 2 5 ) 22 AN L PN T P
PE, A T RS RS 2013), TR
JEid e ERE SIS, HORATR; , S 2 a9 4
Ko 4 A 9 RPN EC B 224 K i aE iR R
7 25-30 C, PRI, 1M AR B A% 0 B ik LA B
81 RS b DX T O S — IR A ) P b X
1 25 FH BRI T 0 AL AL

FESLIERN b, dE— X AR . AU | pH
AR AT T IE 2R, /535X 4 A7 X 4R
PR B 1 A 4 B ELA 35 R ), R 25 5L
R RIS TREE>SpH> T UA o Ak U5 4 HoAth, 3 AN PR %t
W22 A KR/, BRI D) IR (2013)%
I 2 AR RN . TR EDESE(2018) X % 2 fLIA
T BH % (2019) %F 24 H0 0K L B 19 28 9 4 R R 1 5
W BRI A R MR L AR/, SR SRR R B 224 K
i, 78 Z2 R0 R 2 AL [RIVE F R R RE X /N R
FA RIS N

A IR R T B A AL A K 4
T, BN S, 7 O TR S R VRAR
Pt iE , WM E S 202 AR AR
i 10 8 1 I 2 Ak 1 46 22 I 1k s o (RS B A2 55
2000a; FEPKELZ 2009; XIBTIE% 2014), Hr,
LR R A U . BrR | AT e
I AR 1M 25 23 (Maxwell er al. 1997; A6
245 2007; Palmeira er al. 2008), ZHEAT 4 YGE
RAF BT HSV-2 i 856 T (B A 4E 2000b). By
KWy o B B 5E ) B A AR 7R (Teissedre &
Waterhouse 2000). 734k, BEAZAM HAL HAT {0 |
- i S 0B B D134 S (DR T ER S 2005 5 ARSI S5
2007; 22 2007; JiEAESE 2009), JEZLALK
W b — 20 0P AR Ry . 29 BE T SR T
DA 2 B T AT s X b A T, B AR TR
Pty o X AR FLE IR S (E R SF 20165 5205
8520205 #EASE 2021), (HEDLAGERIE R
IR X AR gD, i, AT AR A

404 EFR

Ay X R T 2 AR A 24 T TR I B
THR%.
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