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Abstract: [Background] Bailugu is an edible fungus isolated and domesticated from the wilderness of Sha
county. As its fruit body is white and shaped like asparagus in the course from the formation of its
primordium to the pick of fruit body, during which it experienced the rod-shaped period and the nail head
period, it is called as “Bailugu” in local. [Objective] Identifying Bailugu and studying its characteristics in
hyphal fermentation culture. [M ethods] The morphological observation and rDNA-ITS analysis were used to
identify Bailugu. Using the dry weight of mycelium biomass in shake flask fermentation as the main index,
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the optimum conditions and formula for the hyphae fermentation of Bailugu were obtained through the single
factor screening and orthogonal comprehensive screening. [Results] Morphological observation and ITS
analysis showed that Bailugu belongs to Pleurotus, Pleurotaceae, and its scientific name is Panus giganteus,
its optimum conditions for mycelial shake flask fermentation were as follows: temperature of 25 °C, pH of
8.0 and protection from light, and the most suitable formula for fermentation of mycelid shake flask is corn flour
of 25.0 g/L, soybean powder of 3.0 g/L, KH,PO, of 1.5 g/L, MgSO,- 7H,0 of 1.0 g/L, thiamine of 50.0 mg/L.
[Conclusion] This study conducted the research on the identification and mycelial fermentation culture of
Bailugu, hoping to lay the foundation for the subsequent scientific promotion and development.

Keywords: Bailugu, Classification and identification, Mycelium fermentation
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i 1% Bioteke 2xPower Taq PCR Master Mix i &
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&) b X8 519 1TSL (5-TCCGTAGGTGAACCT
GCGG-3) #l ITS4 (5-TCCTCCGCTTATTGATAT
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196 EXRIREMILELE

RGBSR 25 5 AR E RUBRTE(A) . &R
(B). WHILRCIENEFRHETF, RHIHWEK 3K
TIEAEF Lo(37) (3 VAT Rkl dldy, A%
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P oS R 227 PDA 3558 B 5t 22 Rk ht
R, WARCHSCEI(E 1A), BRI
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Tablel Seven major inorganic salt elementsand the added amount (g/L)

HHILR POl i K i P Bt Mg B S i Na ik Ca
Major inorganic salt Control Without K Without P Without Mg Without S Without Na ~ Without Ca
KH2PO4 1.00 / / / 1.00 1.00 1.00
MgSO,- 7H,0 0.50 0.50 / / / 0.50 0.50
NaCl 0.50 / 0.50 / 0.50 / 0.50
CaCl,-2H,0 0.50 0.50 0.50 0.50 0.50 0.50 /
NaH>PO4 / 0.90 / 0.90 / / /
K2SO4 / / 0.50 0.50 / / /
MgCl, / / 0.25 / 0.25 / /

T o/L RN ISR AN O B /. AT,
Note: g/L indicates the mass of inorganic salt added per liter of culture solution. /: Not added.

£2 Ly(PEXEIT
Table2 L3 orthogonal design

7K F-(Level) (A)E k¥ Corn flour (g/L) (B)# 5.4 Soybean powder (g/L) (C) KH2PO4+MgSO,-7H,0 (g/L)
1 20 25 0.5+0.0
2 25 3.0 1.0+0.5
3 30 35 1.5+1.0
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Figurel Themorphological characteristicsof Bailugu

T A: V% B T C: AFMZZ; D: BAELZ; E-G: FIMIEARB Ik, $rR=25 um.
Note: A: Colony; B: Basidiospora; C: Reproductive mycelium; D: Skeletal hyphae; E-G: Different stages of fruiting bodies of Bailugu.

Bars=25 um.

WRE, 28, BAT RSO S (B 1C);
BRW LT, JBEE, Ja, W nssingy
1 (& 1D).

P75 4 1~ S A A B A i R0 S5 2 B A
K (& 1E), A4 M TSR T (A
A, ELEN R w e M T BAR2Y 5 cm-10 cm,
FDEH, DGAMN HIFZ, SRSk, Wb
RESWRGEEGRE, RRNZAG; mEET, 7]
AR, SEAEA—, HEMNIEE; Wb, £,
Felk, WK E Y 1F); PR msys W o
[ P B, S0 SRIR(E 1G). MR FiR A gE A
FEAE, A5 (P EEEE) GRS P
B TR ) UL (b T R o e ) O
KPR 5 5 B M E (Pleurotus giganteus)FfiE
AEARL -
212 HEIEITSEE

2% PCR Y ¥4 HNT , A% 1 4k B bR I TS J751)
J B 660 bp, GenBank 515k KY800375.
IR TS R854 BLAST FE4I HoXT, EECS

WP IR B R 1Y 15 4Fh, B MEGA 6.1 Hr 48
$:1:(Neighbor-Joining) it f TR ZA0HT(E 2), 45R%E
B, H45 5 5 Panus giganteus, Pleurotus giganteus,
Lentinus giganteus %5 13 /At 41 AR (L1 v ik
99%, FHI A2 s DGR IR FTRER ], Panus
giganteus, Pleurotus giganteus, Lentinus giganteus
BTN Pleurotus giganteus 192444, B[R 5
#M GEATER R RE S THE, AT RHBFANR
A2 I YA 1Y 1 g S O 5} (Pleurotaceae) il H-J&
(Pleurotus) Pleurotus giganteus (Berk. Karun & Hyde).
22 BARHABEFREZMHHIL
221 REMABNEAAEEZAXBENFIN
FBGIRY], HPTEERLZAE 25 °C B AEKE
DU, ELAE P T 22 K B B sk S o i
OISR 224 )
222 pH WMEAEEZL AN
FSE & B 2 4% B 2278 pH o4 5.0-10.0 444 F
BgeA K, Hirh pH b 8.0 K#vdetE:, Wik s
7 733.3+484.2 mg/L (3 4).
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Panus giganteus (HM2457835)
Pleurotus giganteus (KX018294)

Panus giganteus (HM245782)

Panus giganteus (HM245780)

Panus giganteus (HM245789)

99

Pleurotus giganteus (KY951478)

Lentinus giganteus (IN255250)

Pleurotus sp. (JN255248)

Pleurotus sp. (JN255249)

Panus giganteus (HM245783)

Pleurotus sp. (HQ66846)

Bailugu (KY800375)

Panus giganteus (HM245779)

99— Pleurotus cystidiosus (NR103594)
 — Pleurotus cystidiosus (AY315805)

2 EFBA% rDNAITSFEFIE NI BESR

Lentinellus cochleatus (1LC098749)

e —

0.05

Figure2 NJ clustering analysisbased on rDNA I TSregion sequences of Bailugu

W W4332 EAY(E A Bootstrap H.

Note: Numbers at the nodes are the bootstrap value.

%3 AEIREFNEX AT EZ R BN

Table3 Effects of different temperatures and illumination
on dry weight of mycelia of Bailugu

TS wegn(mgly | " gne g
20 6206.7+12.0b | Dark 7/566.7+185.6a
25 71067+157.2a ! Light 12h+  7100.0+202.1a

| Dark 12h
30 64733+337.1b | Light 6 116.7+726.0b

s B mo/l FORBTHEFR P 22T 8. MR R )T
WERS; ARTFEANA 8% 125 (P<0.05). T,

Note: Unit mg/L means the dry weight of hyphae per liter of
culture. No significant difference between the same letter groups;
Significant different between the different letter group (P<0.05).
The same below.

x4 AFE pH X E A E L KB
Table4 Effectsof different pH on dry weight of mycedlia of
Bailugu

oH W22 T &
Myceliadry weight (mg/L)

5.0 6 400.0+152.8b

6.0 6 466.7+617.32b

7.0 6 566.7+186.0ab

8.0 7 733.3+484.2a

9.0 6 966.7+536.4ab
10.0 6 333.3+348.0b

23 BEBRLABMEFRAMRL
231 EFATFREERRFIE

SLERAE IR B) 1 i AN [F) AR P 1 %
P EZAEYEAE . TR AN EZ T E
BIRTFXIRRLL, 14 oA 22 A A A A B 5 A T A
KEKM . AHHTHERE R, HEFRs) SHEERR
G, AFITFSLERN AR, R A i oKk
VB R PR AR E B s 7E RS, TEA
Xof R P 22 T AR, A HURUR S SR 17 4 T
KR, W22 THAF] 10 798+776.6 mg/L,
JETCRENTRELL) 26 % ARl A H L RERZ M
22K, BRATE(20-30):1 I E 224 W i s

WHRIOCEM . B, 55, M= 5
P P R TR 22 ARG, o DU S - = X
T 22 A K SRR, S RN B e = X
22 E R SFEMAAERT B N e BRIE RN P ik TR 22 R KA
AAEHEER
232 iR, ARREELRERRE

AT R S a5 R —, BT LUR A IE 38 52
B it — A% (P R R 22 A K i T . AR
PR R I ZE R, VEURIR . AR H ORI T
BHE 3K VM IELLIALE (£ 6), #E—Pi T2
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Table5 Effect of different nutritional factorson mycelium fermentation of Bailugu (mg/L)

Tl Wiz TH R Wiz TH Wiz T WHILRK WA TE Yo 2 Wiz TH
Carbon  Myceliadry i Nitrogen  Myceliadry | ©/N  Myceliadry Constant  Myceliadry Vitamin Myceliadry
source weight (mg/L): source  weight (mg/L) weight (mg/L) : element weight (mg/L) weight (mg/L)

ToletT iR 136.3£9.7h  ToE X HE 413.3+26.2c | 5:1 3313.2+90.7bc % HE 4 2638.5+83.4a iZs xR 2311.3+144.2hc
CK CK CK CK

Gkl 1503.7+91.0d iz 453 4472.7+331.1bi 10:1 3348.1+23.0a ik K 1827.1+70.4c k% 1976.5+173.4bc
Glucose Y east Without K VB,

Fpk 1179.0£131.0e#; .y 10 798.+776.6a; 15:1 3 564.0+14.3abc %k P 1944.8+68.8c A 1 996.6+225.6bc
Fructose Soybean meal Without P \/H

A 781.7+59.8f i ik 5051.7+458.9bi 20:1 3 846.9+46.2abc i Mg 2343.2+41.9 iRz 2514.3+160.3b
Maltose Peptone ;Without Mg VC

e 1067.7441.9% i 1 fr%k  1503.7+91.0c : 30:1 3 834.4+44.0ab iﬁj{ S 2 045.7+42.9c iz 2 362.6+90.8bc
Sucrose C4H1oN20g 'Without S VBg

TERY 1 919.3+119.1Gif5% i £l 1456.7+172.7c 50:1 3 134.0+406.2cd i}t Na 2 372.4+131.8b i e 2% VB, 3 303.6+324.7a
Starch (NH4)2SO4 Without Na

F M 2 202.7+60.5b i i 812.7+39.2c ! 75:1 2 784.7+251.1d iﬁk Ca 1930.4+92.2c !Jg 7R 1992.7+159.4c
Maizeflour NH,NO; Without Ca VB3

TS 2991.3+93.9a 100:11 562.2+63.7e

Flour

NaHCO; 477.7+30.1g

%6 Ly(P)EXRFITEHRLE

Table6 Lo(3°%) experimental results of orthogonal design

M (EE RTLLE B, 3 b

B (U)X 7 1l i 22 22 9)

MR ZE, A BRIE)

WA RE, H C

LA
i B ) — . s
ﬁj A B C  Mycdiady R % (B 0 )X I 22 AR W R S R, AR
weight (mg/L) TSGR B 46 IR 2 E R 44 AoBoCs.
1 1 1 1 3 658.3+92.80c L . "
I, R E AR S A B PR AE oK 25.0 g/l .
2 1 2 2 3 574.2+267.28¢c S 3.0 o / < o
T 5o 3. L. KH,PO, 1.5¢0/L. M -7TH
3 1 3 3 44000+88.19b AT 9.U g 2rs 109 950 MH2
B sz = 4y By A] 1A #l
4 2 1 2 3 737.5+295.80c 1.0 g/L (85I LR 22 L Yy R ok, ATk )
6 2 3 1 3 950.0+28.87bc e
7 3 ‘_«‘9_ F \ 4]
7 3 1 3 4016.7+17851bc w1 EX i %E’Jﬁ%ﬁ i
Table7 Varianceanalysisof orthogonal test results
8 3 2 1 3 920.1+27.65¢ 7 .
9 3 3 2 3 683.3+67.35 e Eﬁz il o F P
~OE01.03C Source un;r; Lare F value Pvalue
Ky 116325 114125 115284 o = at
Ky 123042 121109 109950 Car’t;on ource 300829 2 154914 2164 0.14
K 116201 120333 130333 A
8 ﬁ/ﬁ 296029 2 148014 2068 0.5
ke 38775 38042 38428 Nitrogen source
WEILR
ko 41014 40370 36650 2236541 2 1118270 15624 <0.001
Constant element
ks 38734 40111 43444 Error 1431518 20 715.76
R 2280 2328 6794 Total 4249886 27
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233 miEABIEFE R

O IE A Ak S5 A5 30 9 F 3 1P R T b
FEEC T (EKH) 25.0g/L, #EGH 3.0g/L. KH,PO,
1.5 g/L . MgSO,7H,0 1.0 g/L)5 H Aij £ F B A= 7
FIY) PDA $53755 . PDA IE KR L Txs L, 45
R(F ORMARIEIGFHRIES, A hELTERN
11 990+610.30 mg/L , J& PDA 1) 2.3 15, /&/l's PDA
1 1.9 £, S5ILAt PDA 41, finE PDA 4UE LB %
PE22 5 L X R IEAS SR AR B A F & B R B (R
KHy 25.0 g/L, #EH 3.0 gL, KH.,PO, 1.5 g/L,
MgSO4-7H,0 1.0 g/L)Xt 7 4 B 22 K etk K HA
B AR HEE
3 WikE4w

X B B R4 T 4 N S AL 5 )y ik R
IR 22 | TR SARTE S REE, 4
GAMARHR T3 B dakit
PEERIN . FBEFHEAN S TR, i
HHEA XA . (0 BRI P S 5 e AT
—ERRMRYE, R SRIEA . Bt THEE
ST L . B ST AEF IR, FR
HAVRBUAT AR TS ol 1552 JF ITS v
G FC IR EA T 5 I IR AR A R L R
P R X S T R A IR, T Ok B
Y. ARG . SRR SR, AU 1TS 751
SRR SERAERE, HTHMFIINEGRE S, A~
[FIFP AU A 125 AR N, A 2EnT I8 99% 1 AH AL

*8 ZABRENBFTEHLAENIM
Table 8 Effects of comprehensive culture medium on dry
weight of mycelium of Bailugu (mg/L)

Jins PDA

Rk _ oie
' PDA Enrichment :
Medium ) Comprehensive
medium
I 4900 5950 11 280
1I 4940 6 660 11 920
11T 5940 6 360 12 770

Myceliadry 5260+481.10b 6323.33+291.01b 11 990+610.30a
weight (mg/L)

JE, % TAERIN TR, DS BRI g1
DRI S N S| K= e e S LT LR e S 3 Kt
£, SRERT LG AR i 2 (O
B ) GE )M ChE R E R )
AR (R R BB SR a1 5 ) M R Bk
KEEAETE S LRI TS iR 8l A 4 5
BRI E A AR RS 99%, Hit, dElEs
FE G ITS BEERRE A 4k o B R H- (Panus
giganteus), ELRMIH- 448 g, HaE 4 m) i —
B3zl T N IR L S R R4 (Clitocybe) ™
SR 5 SEWF R A B Sl R R R JE AT, IR R
AR EHEE L, DA EMAE (Clitocybe) i
KU R, R S — ORI, A
WHHE THEHJR, %45k Panus giganteus™;
WA NIHFE 58 T HJE , 2%44 034 Pleurotus
giganteus, FL %] 2010 = J& A A > Al 5B 5
J&, ¢4 Pleurotus giganteus™?,,

PP 2k B LSBT SR Tk, (HR 2
AR . HIR TR . A2 ETE AN B 55
(IR TR 22 R R AR BE AR DRI AR, 4 %
BeJE, TS B P P 22K R R TR, A
o S PRI P A T 9 B S Y AT BRgT R
B, RIEPTS B 220K 5 & R F SR AE B TR 5
A FRRE_FAIARL, DRI o X £ P PR R A e AR
T, AT LS Tl fb A==, & R R
PeAE i AR USSR R AT LRI
ZRTEEIR, AP TG B b
A W TR SR A ST R . £R ETA,
TR P i T 22 R e T 2t A o S
B BT R R AR ) R B R I Y
WP, AREHREAAR NSRRI TRTR, 5
AR L% T PR A R TR SR 00 IREE . pH {H
SEFREEEACPE DR IS S S B SR 1 2
22 R KA SRR I T 1, 25 RRI
J T T 2 e TR 3 3 AR P Bl A R A KR B
R, Bam /N E TR, Fad A ol (20-30):1,

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



IR A — RRMEF A BB PP 08 R M S R e 21

1627

7 Fo 26y 45 % e m 8 0000 0 A e 2R R B B T T R
R 22T 5 TR 22 R IR AE i S | R 25 °C

K

RMEIFREE T YRR R .. IERRRAT R A A

PN 2K A R IR . R 25.0 gL,
A 3.0 g/L,KHPO, 15 g/l ,MgSO, 7TH,0 1.0 gL,
il 50 mg/L. AWFFEE T s g 7
E, WHEZRRERNT . BIRERHEITOE, A
PRSI BE— 2T R Be) S R A
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