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Biological characteristics and cultivation of fruit body of wild medicinal

mushroom Perenniporia fraxinea
LU Tie, BAU Tolgor "

Institute of Mycology/Engineering Research Center of Chinese Ministry of Education for Edible and Medicinal Fungt, Jilin Agricultural University, Changchun
130118, China

Abstract; Perenniporia fraxinea is a kind of white-rot fungi that is always found in rotten wood of broad-leaved trees, such
as Fraxinus chinensis, sassafrases tzumu, Poplus spp. and Salix spp. This fungus is also a medicinal mushroom with anti-
tumor effects, and is widely distributed in Shandong province of China. In this paper, the biological characteristics of the
fungus and the optimal cultivation conditions of Shandong strain isolated from the fruiting body were studied. For the
screening of single optimal factor, temperatures from 15 °C to 35 °C at 5 °C interval, pH at 4 t0 9 at 1 interval and each of 6
carbon sources and nitrogen sources were tested for the mycelia growth rate and mycelia growth potential. As a result, the

fungus grew better on maltose, soluble starch, fructose as the carbon sources; yeast extract, peptone, beef extract as the
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nitrogen sources; 20 C, 25 C, 30 °C and pH 5, 6, 7. The orthogonal experiments with the above selected three
conditions for each of the four factors were then performed and the optimal cultivation conditions were determined. A
descending order of the impact for the four factors was temperature > pH > carbon source > nitrogen source and the F-test
showed very significant difference among all the four factors. The optimal culture condition for Perenniporia fraxinea was the
combination of Starch plus Yeast anointed with pH 6 and at 30 °C.

In the domestication experiments of Perenniporia fraxinea, the stages of pre-culture spawn, of manufacturing cultural
bags, of spawn running, of inducement to primordium, of fruiting period management, of collected periods were studied.
Liquid fermentation culture was chosen for the pre-culture spawn with the following recipe ; 1000 mL fermentation medium
Glucose 20 g, Peptone 6 g, Yeast anointed 5g, MgSO, 1 g, KH,PO, 2 g, and with the conditions of culture; 150 r/min, 6
days at 25 °C. Cotionseed hull, bran, lime were used as the main fruiting cultivation materials. For the fruiting test, the
following recipe of the cultivation medium was used: cottonseed hull 79% , bran 20% , lime 1% . Five mL liquid spawn per
cultural bag was used for inoculation. On the stage of spawn running, clean environment was essential in order to prevent
contamination. The optimal condition for this stage was to keep a steady temperature of 30 °C and darkness, ventilation. On
the stage of inducement to primordium, a lower temperature of 14—16 “C was required. On the stage of fruiting period
management and for fruit growth, the optimal temperature range was 21—27 “C, and relative humidity range was 80% —
90% , scattered light was needed. On the stage of harvest, Perenniporia fraxinea could be picked up when milk white
hymenium appeared and the fruiting body stopped growing. The cultivated fruiting bodies showed the appearance identical to

the wild ones under optimal conditions.
Key Words: white-rot fungus; biological characteristics; single factor; orthogonal test; cultivation

FH U Z4F BN LB Perenniporia fraxinea (Bull. ;. Fr) Ryvarden 3 J& T+ ] ( Basidiomycetes ) £ F& 24X
( Agaricomycetes ) Z AL H ( Polyporales ) ZfLEFl ( Polyporaceae ) Z4EEMLEJE ( Perenniporia) '™, H15¢
PR—MRAR, 1 A A T AR 8—16 om , TCRIAN, 25 4 28, RRR BT, T o 38 T 204 (4 B B (0, A7 S8 1 7L 1
s REFESAE AR EE, FREIHARERERG, “REZRS, MW 2 BURKS , 542
VA 22 FADRIRS AN g W S vy, PRI 1 JE 6, U JEERE LR SO0, (5.2—6.1) x (4.6—5.2)pm "' £ T 1
5 BEAC A AR S5 R ARG -, 3 A 1 A ) SRy R RO T R SR 2 — 10 A 2R
HEAFBE AR T PO T 2 A IR RO a1 AR IR R L

T LA T g 60 2 s AR TR R R L UZ FLE Fomitopsis eytisina (Berk. ) Bondartsev
& Singer” (3] AR HIES FWE SA: ZAERMLE (B R HE) Perenniporia robiniophila ( Murrill) Ryvarden
HEAZE N

VEBEAEXN IR KA B A BRI A A b SR T IR M S R & 1L B i Ll R Tl 27 1 A5 b i 1
ZAEEMUE M TR, ARSI 2 N S A IR S 7 S8 AR S s 1 AR B el A rh i Sl gl , S 24
TR PR A 7 R R P b A 2 A O T ) BV AR
1 #REFEZE
1.1 FR
1.1.1 Atk

YRR S R R B IR S TR S L TR SR 5 :20110816-02

YA 55 B AR - PR 45 R B R 4 3 :20090720-03 LR A R T 2 111, 20100826-17 LA & B 47
X 20110816-02 IWZARMHG MG 1L, A ER R AR th B 2R 5 SR U0 B s ik f5 IR A4
1.1.2 HigEsk

(1) Se3orh R IR N pH (85250 5% S RHE 28 MM 38, 15 1000 mL BEAFBETE 20 ¢ BRI 20 ¢ 8
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5196 JAE = 33 %

I 10 g KH,PO, 1 g MgS0, 0.5 g Z5flE 20 g,

(2) AR A IREE TN Ty

T IE S35 R AN )7 . AR 2 ¢ KH,PO, 2 g MgSO, 1 g 350K 20 g,

RSN 7= FE B Ty . A% 20 ¢ KH,PO, 2 ¢ MgSO, 1 g Biifl5 20 ¢,

(3) IEASIRIG IR FE AN Ty . KH, PO, 2 ¢ MgSO, 1 g Bk 20 g,
1.2 LIk
1.2.1 EERE

I 2 AR BML RN ZE PDA BR800 PR |26 CHEF%, AR KRS R LAY . B E AR 1 em B9FTFLESIR
P 22— R T IR R A PRI SR B IE FR L A h o, 43 00 T 15,20 .25 30,35 “C W IR A= Wy 5 52 44
iR, RS 24 h FHRIZGRMI RIS AR, SR 7 d, JPWERIE 2 K3, BMAElEE 6 1k,
1.2.2 pH k4

FH 10% NaOH ¥ AT 10% HCL BRI REE 35 1 R B 77 3 10 pH (HIH 7 2 4 5.6 .7 .8 58 5 BRI, 26
CHEFE R KigE WE AR 1.2.1, BMHEES 6 1K,
1.2.3 ki

BRIFIERIRE FR 3 Ay BN A ATHE 20 o, EME 20 o, 22 200 20 o, TR METERS 20 ¢, FLHE 20 ¢, 405 20 ¢,
S1TE 6 Fher RS SR EST- AR 4R, HERD KR AR 1,201, BAAEREE S 6 X,
1.2.4 A%

RIS FRIE E BN B 2 o B2 o, iR 2 o, N 2 g, WM 2 o, WHIRREN 2 g
STE 6 PRI SR B A 4R, $ERD KR R IER 1,201, BBEEE 6 X,
1.2.5 ExiA

XL E 4 ASPRZERIE  EUR R pH (EAEH 3 ANKF, 987 DU IR 2 = /K (0 1E 32356, 1E 38 56 L ik
BrFRAk Bl b aEAg e AN BRI RR | SE SOM R B pH A, ZEAE I A IR EE R 3T
1.2.6  YfbaRHT R

XT IR 1 e R iIAE RIS HIIE LT MR A RIS T ST
2 BER55H
2.1 HE

I A BNL B T 22 7F 15—35 CHu N aeAE &, M B 2276 15 CH| 35 CHRERE T, mad KK
BRI 22 YIRS 30 CHF, W22 A KB B A 1, AR RIERE ILEE & % B R 2
I FRLE R 30 °C, iR Ak 390 B A R 22 2 RS2 B, T DL X 1 e 22 A RNFL B ) TR 22 A K T R
R(E1),

®1 FREBEEMEZLEKNZW

Table 1 Effecst of temperature on mycelial growth of Perenniporia fraxinea

JEEE /o B K/ (mm/d) * 2555 1 1 Significance levels WK/ (mm/d) **
Temperature Mycelial growth rate 0.05 0.01 Mycelial growth vigor
15 2.6 a A +
20 7.0 b B ++
25 10.2 c C +++
30 12.4 d D +++
35 4.5 e E ++

CBEA 6 U IERIARERE ;" “ +++ " FORBILZ A K BEGR  « ++7 FOR R R — B, + RN B 22 A K

2.2 pHIH
I 2 AE BNLIE 7E pH {H 4. 0—38. 0 JERINERTT IA K MiAE pH {E 8 5.0 B B8 224 Ko B f b, < i
U 22 pHIE N 4.0 F16.0 IR 22 K22 AR W3 1 pH (E8 7. 0 IR 22 A4 K S S a5 | 2k 1 3
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B S . pH (Bl 4.0 B2 K3A4855 (R 2) o

£2 AF pH HELAEKNZ

Table 2 Effects of pH on mycelial growth of Perenniporia fraxinea

- W2 K/ (mm/d) 25 W35 Significance levels B2 K3/ (mm/d) ™
Mycelial growth rate 0.05 0.01 Mycelial growth vigor

4.0 8.0 a A +

5.0 8.9 b B +++

6.0 8.2 a AB +++

7.0 7.1 ¢ C ++

8.0 5.8 d D +

CEAEA 6 IRIEYHERBRIEZS ; ** “ +++7 FRFE LA K BB, “++7 FRE LA KB, “+7 Fon il 2248 K#H55

2.3 kiR

Bl B A A i 2R AR RE VR AW 5, BRI SI , H A B TR T 1 s 22 4F RbFL R 9 B 22 1K T 2 i AN
B FEZUERE IR I TR 22 W B S S | PR 22 R S 55 . T DU H S 22 4 L R R i I ) 75 SR 1)
ZE XS W 2 KBRS HT, 22 2808 TR PETER SR T AR IR (R 3)

£3 FRAREBEHNELEKNOZME

Table 3 Effect of carbon sources on mycelial growth of Perenniporia fraxinea

B W22 K/ (mm/d) * 25t WM Significance levels B2 KA (mm/d) **
Carbon source Mycelial growth rate 0.05 0.01 Mycelial growth vigor
M B Glucose 8.2 a A ++

TENE Sucrose 8.4 a A ++

22 24l Maltose 8.6 a A +++

RIS PETEN Soluble starch 8.1 a A +++

LB Lactose 5.7 b B +

LM Fructose 9.1 a A ++

C BN 6 WA ERIBREDS ; " “ +++" IR LR KRR |« ++7 FOR T 22 KR — B, + SRR B 22 A KA

2.4 AR

RIEIEE IR B H AR SR A= i, T a A U U5 B S A U TR 22 A K T A R
EEAREBORI T, EE B T REXT AU ZAEEMLW A KA T EEN, EEAK MRE 4 RE iRt L,
W2 ZE TR HEAE HENEHZERMAE EATLES  FRBETEAR RRE KO (R4),

x4 FRBRBFENEZERKIZM

Table 4 Effects of nitrogen sources on mycelial growth of Perenniporia fraxinea

AR W22/ (mm/d) F2 5% 5 M Significance levels WK (mm/d) **
Nitrogen source Mycelial growth rate 0.05 0.01 Mycelial growth vigor
B EEF Yeast anointed 9.2 a A ot

ZE 1M Peptone 6.8 b B i+

TEARELY Ammonium sulfate 6.7 b B ++

4N Beef anointed 7.3 b B 4+

5 5K} Soybean meal 6.6 b B +

W ASEREN Sodiumnitrite 0.0 ¢ C n.d

*HE 6 UM HERE ;™ “ + 4+ FORTH 22 R KRB ++7 SR LA R, +7 RN 224 K

2.5 IExCIE
LA EIREE pH A BRVR | RUIR AR 5256 v 2 Bk 0 3 N FREAE A 3 AN K AU R R =K
S IEAS AT S, ELWA A AT U0 R R AR 2SR R, BIh 7.0 ) L IR R R ) 1 s 2 AR BN AR K i R
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P, HOE pH {E, 220 2.2, BRIBFIEIE 50 2.0 A1 1.1, MIME P LA B 228 KB AT LIE
iR X1 4FF X2 F1 X3, frAsE X1, AR A X1 WaFF X2 F1 X3, firLAdeik X1, R X3, pH {Hik X2, fF
DAl X1 X1 X3 X2, BIZZ 270 I RER 30°C ,pH {H 6(K5)

K TE A IR 45 -7 2200 IRE ) F(E AR, pH EHIR, SR )5 Ui E U8, BT LADUFR R £ i B %
P25 5 RK/INITUF 2 - TR >pH (E >R TES AR, X S5 E M ras R —8(FE6),

R5 HLERWEZIRERMNEUS T

Table S The results of direct-viewing analysis of mycelial growth

NG5S TR AR T WA (mm/d) " 2ERSE/ (mn/d)
Test number Carbon source  Nitrogen source  Temperature pH Mycelial growth rate  Mycelial growth vigor
1 1(EHH) L(FERE ) 1 (20°C) 1(5) 2.3 +
2 L(ZZ20H) 2( ) 2 (25°C) 2 (6) 6.9 ++
3 L) 3R 3 (30°C) 3(7) 10.0 ot
4 QOATIEREERY)  1(EEREE) 2 (25C) 3.(7) 5.5 ++
5 2( ATV ETERY) 2(FEER) 3 (30°C) 1(5) 6.2 ++
6 Q2O 3CENE) 1(20) 2 (6) 1.7 +
7 3(SRHH) 1 (EEREE) 3 (30°C) 2(6) 11.0 -
8 3(CRA) 2(FEHR) 1 (20%C) 3(7) 2.3 +
9 ES 3(FWE) 2 (25C) 1(5) 3.8 +
T1 115.2 112.5 37.6 73.7 T=49.7
T2 79.9 92.6 97.4 117.5
T3 102.7 92.8 162.9 106.7
X1 6.4 6.2 2.1 4.1
X2 4.4 5.1 5.4 6.3
X3 5.7 5.2 9.1 6.0
R 2.0 1.1 7.0 2.2

CBEA 6 YR IERIARERE ;" “ +++ " FORBILZ AR SEGR  « ++7 FOR R R — B+ RN B 22 A KA

x6 HLEKMWEXIWHERNFTESN
Table 6 The results of F-test of mycelial growth

B3 iy 27 Al I o5 F R
Source Type I sum of squares df MS Sig.
iR Carbon source 35.5 2 17.8 51.1 0.0001
ZJE Nitrogen source 14.5 2 7.2 20.8 0.0001
B Temperature 436.4 2 218.2 627.0 0. 0001
pH 57.8 2 28.9 83.0 0.0001
1R 2 Error 15.7 45 0.3

&UF Total 559.8 53

2.6 YibAkRT LR
2.6.1 IR ERHIME

A PR A A AR e AR R A BRI — B0 B R T 2 AR, T DAk PR R R
775 1000 mL 3EFREERLST 0 Hi%THE 20 ¢ R 6 g BEREE 5 ¢ MgSO, 1 g KH,PO, 2 ¢,

VR R B bR, SR 24 h 5, AT IR AR 35 AR K5 M 1 em FTFLESAT R 430 A
WARRE T ARG R 15308 25 °C FRIKH 3 150 v/min, 175555 6 d S5,
2.6.2  ARIEASHIME

BCJ7  HFFSE 79% F2 5Kk 20% A1 KBy 1% , MUK BEFEIRS) . SR )5 K K g2 Rl e 48 i &K 7 65% A4,
[ROKHCZ N 1. (1.3—1.5) ], Rl AR 1.5 em B/NVEFL—IR, AFLES (e 228 K HIVER A% .
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B 10 em, (5 14.5 em, RAGEEBHKED 121 °C,2 h, ff HARRHGE TG TIES FER, B8R
®=5 ml,
2.6.3 KW

RV E AT T S R FURBREN A5 R 55 AT XA, B 1L 5 R S5 44 5 g o W5 P TR A8 3] 70%
RS R PR R b IR ITE 30 C AT R, W AR A0 i BRI A4S, =X
MR 65% LA AR SRR, W11 7 —10 d N, IR EECRIFTE 27—30 °C R T i 22 Vs i & B, 9207 g
Mlgs, Z )5 30—45 d, IREORFRE 25 CA A (KT 28 °C) AR, Bl 1k ks e FniE: 2 X,
2.6.4

22K 15 d UG AT DLRHIR EERRAR 2 14—16 °C |, BT IRIRAEE . LR nT DU IF B 4% ol 1 4% 11 9] il
SN ERE=Y ST R 8/ 1 Dl L7 e S LN
2.6.5 HzEE A

VLB B B R A SR TR SRR R PR R W D RV, 2O R A s 1) 25 SR B AR €O, Wk
., TR RLRRETE 21—27 C TR RS w7 SE AR IE AR K A4k, 5 3k sy D foff S A i LA P 5 I
255 25 R IRFFTE 80% —90% Z [8] ;38 XU, B R 2 /D ORFE 1 h 2247 038 XU a], IR IE— 2 B UG
2.6.6 R

SR OB AR, B, R 6, TR 35 15 1 0 A R4S, P SRR P R i B AT R
W, FERTE S A AR TR S A
3 #ig5itie

A PR 22 AERR R RO IREE  pH (B AP 2R S0 1 AR A RN I AR, B 2 R (I 22 AT ML A A A
KAV 30 °C \pH {H 6 BRIFEZ 200  AE AR . MR AR FRIEE 30 ¢, F 2K ks, 1
SR A T B 14—16 C ARG, FeiR b i B IR 21—27 €, &R 80% —90% ., s B—&
B LR, 24 B R A T S22 i H T S A s ] LA 7R

X5} 1105 22 AF ML I A DIk A 1 Sz 08 A e, )it 23 1 ol P Ak s O o, e A5 81 T 524
B8T HAPRE B A i JE EEX 1 SR B M A HE v JE B B T B0, R T e o 3K T R R PRy 1
RUZEY SR IR R S A R E A . IR — 2 AR A T g, PR EAR AR F AL
TR A FrE— 2 oY . B Ak 7 R sl b A oo B (R ELAR ) R B o B A RIS — 2 i SE AR
b, RIS A0 7= 51 A 0 A 2R SR BRI 22

AR SCHE YA R B bt R ASCHA 22 S 7 SR BN AR O SEE | An SR L2 T (L4 S 25 T 5, 75 X
LA A AR I 5 T0T 305 T4 A BSRSN35I P S 4 e s 1) RH IR SR Rt

10 AR RML AR — B0 25 B, AAE R EE (B 765328 A WEIR A S5 7 T , 2R W2 pe kRS
A DLARGE A SO AR P2 Rt A AR 7 T A TF 5T, R B G 1) AR 2 e DR A A Rt A O 3
BT EE . P 22 A RNFL TR 5 S5 ] AR R 22 TR TR 2 T8 R SR 2 A2 i oy T 24 B2 T P i o3 35 7
TR
Bt B AR R AR A I A Ml K2 2K B X A SC S AR R )
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