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Abstract: The mycelial biomass and polysaccharide concentrations were used as main indicators
to explore the optimal culture medium of submerged fermentation of Phellinus linteus by means
of orthogonal tests, with nitrogen sources and carbon sources determined through single-factor
tests. The orthogonal results showed that the optimal carbon and nitrogen sources were of

sucrose and NH, Cl respectively. And the optimal culture medium were of sucrose 70 g/1., NaCl
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1 g/L, NH,CIl 10 g/L., KH,PO, 0.5 g/L., MgSO, 0.5 g/L, with pH natural and the maximal
mycelial biomass fermented up to 2. 814 g. Under the conditions of 5% inoculation quantity, 50
mL culture volume and fermented temperature at 28 °C, the mycelial biomass reached maximal
at 120 h, then tended to decline, and the pH value of fermented broth decreased with the
fermentation process and then remained practically stable after 120 h.

Keywords: Phellinus linteus ; submerged fermentation; mycelial biomass; polysaccharide
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1.1 E# IR+

R R SR B SRR AR A . R A R L R R AR 7”’* AL B R B R TR
A B EE VAL BRI A . UL R S A T Al I B AR R B 2R
1.2 UEERiEE

UV-1780 264N 566, B A 1 1t TDAK-2 8.0 HL, ) B9 A 4E s SHA-C % 5k % 15 18 3k ¥
s DA IR % 45 A PR A ] s DF-101B A2 A E R B PE A% &3 B Eil g AU A% | s SPX-250B-Z #4E
B4 LIRS A R A A QYC-211 & a8 S FE IR, b 48 35 3 56 35 46 47 PR /A #l s LDZX-
40B1 BIS7 AR A B AR I 28K R A DI R R A Z2Y-TP ML K Wi vL L A E A BRA
Al s MPS11pH i1, A & AR AR A A .
2 WWHIE
2.1 BHEE
2.1.1 PDA#F3# 4

FREX 200 g HE2 2580 30 min 5, IEWIN A A B 20 g, A% 1 L, 433 30 mL F 250 mL =k
1,121 CKE 20 mm,(%ﬂ%@rm%ﬁﬁo
2.1.2 BB HEIFARE

T VL 07 1 5% 3 35 4% 040 11 R ok . KHL PO, 0.5 g/L.MgSO, 0.5 g/L.NaCl 1. 0 g/L. B+ ¥
10 g/ L. 43 B ES INFL0E V€8 HERE 2 30 g/L.pH fH A 4K, 433 50 mL T 250 mL =fgiirh. 121 "C K&
20 min, RH B EREH .
2.1.3 Rk RA

SR 7 2k 1 7R FE A LA B B Bk B . KHL, PO, 0.5 g/L.MgSO, 0.5 g/L.NaCl 1. 0 g/L.Ji#30 g/L,
SrAAS IR ZR A A R EFRA NHL CLZ 10 ¢/L.pH {H H 4K .70 % 50 mL F 250 mL 9 =ffifi, 121 °C
KB 20 min, B HEEHESH .
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2.2 REEEZHE
2.2.1 AT KB FAMH

MR E W LR T PR3, T 28 °C 150 r/min & FEEFE 24 h,
2.2.2 RARKBEREM

FHIC R L B B 2 mL Fp 3 H2 R T AR R 2 R R 37 56, JF T 28 °C (150 r/min S TR 9 7 d,
2.3 A E
2.3.1 REZAHEMNZ

KL ARG LA 4 000 r/min B0 20 min, T ICHE K P 2 )G ,60 CHLT EfE HIFFRE .
2.3.2 BEHEMNE

W OB B 2R FH DNS SRR AT 2 5 Bl & B R T 2R B MR Tk T s 2R LA 25 (T3
2.4 KIigIt
2.4.1 ERKBEI

FEAR AT e L 0 UR 3 56 45 L A w5 S W0 00 AR A 2 2 SRy S AR AU & EL L MgSO, |
KH, PO, 1 NaCl Fif B AN K .9k eE NN E AB.C.D. &t 4 WK 3 KFIERRE . ik & Bt
FRrp s SR B2 A IR B R A L& 1.

®1 ERRBHEEATE

Table 1 Factors and levels of orthogonal tests

W A B C D
K BT MgSO, /(g + L") KH,PO,/(g+ L") NaCl/(g+ L")
1 10 : 10 0.5 0.5 0.0
2 40 £ 10 1.5 1.0 1.0
3 70 : 10 2.5 1.5 2.0

2.4.2 A KRIEBSMH

5 DI04 S 1% 3% 35 2% 180 o i Ik B < REHE 70 g/ L NH, Cl 10 g/L,KH, PO, 0.5 g/1.,MgSO, 0.5 g/L,
NaCl 1 g/L,pH {8 H4X.250 mL =3 50 mL,121 ‘C KB 20 min, & )5 LL 5% £ Fh & 35,
28 "C 150 r/min Z5MF N HEFE  BEEE IR 24 h 03 I E TR 22 0K T S5 R 3 AP M L LR RE S A, KRR
W pH M pH & .
3 ARERSNW

3.1 FRfEmE

K DNS 3200 5 38 I & &, A5 AR e 26 5 Ft ol vy =0. 306 672 —0. 016 48(R*=0. 993 9), i Jii
WEARE AT Z& I 1 BroR o R 2R W3- R 0 ARG N . DA 2 A AR v kL AR AR EIN & T R v =
0.607 08x—0.029 08(R*=0.992 3), MMitr e < K 2 fis .,
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Fig.1 Standard curve of reducing sugar Fig.2 Standard curve of total sugar analysis

analysis by DNS method by phenol-sulphate acid method
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3.2 EFEHRL

AT S8 B ZLE S5 A BB VR L 5 BN [l i V5 38 B B 2 R AR RS 45 R n gk 2 iR, ik 2 )
T BRI A B B A K R B T TR

PLRZ 4 E NH, CL & 1 ZUOR 247 08k 8 22 R F B = 0 K9 NHL CL 45 52 n 3€ 3
IR .

F 2 TN R 6 58 B TR 22 T T kY R IR F 3 ARG IR XS BT A5 0
Table 2 Effects of carbon sources on Table 3 Effects of nitrogen sources on
growth of Phellinus linteus growth of Phellinus linteus

TR W T/ g LR RS WLt/ g

T 0.510 JR & 0. 200
. S RNE 0. 680
vE B 0.210 NH, Cl 0. 805
FLAE 0. 085 % 0. 565

EXF Bk 0T 14 0 F 5 L A SR R LB AR S i L EUTR L DL SR R KR R 2 Bk A
SRR R B R AE R EOR AT O AR IS AR B T R A R 25 SR TR SR T A5 A R AR A AL AR VR N TR
HEATAIF 5T .

3.3 AREFERE

TE AR I A2 T8 Bk o U UR O 8 A A b 25 A 5% 0 WRIR R S R Y B AU B L (AD L MgSO, (B)

KH, PO, (C) \NaCl(D) K 2 /K V- 8 3, 15 3] i E% BAE KR IR AL 45 RNk 4 s,
F4 ExRBLR

Table 4 Results of orthogonal tests

55 A B C D AT it/ g
1 10 + 10 0.5 0.5 0.0 0. 37
2 10 : 10 1.5 1.0 1.0 0.59
3 10 : 10 2.5 1.5 2.0 0. 26
4 40 ¢ 10 0.5 1.0 2.0 0.75
5 40 : 10 1.5 1.5 0.0 0. 69
6 40 : 10 2.5 0.5 1.0 1.15
7 70 10 0.5 1.5 1.0 2.77
8 70 : 10 1.5 0.5 2.0 2.58
9 70 = 10 2.5 1.0 0.0 2.40
K, 1. 23 3. 89 4.10 3. 64
K, 2.60 3. 86 3.75 4.51
K, 7.75 3.82 3.72 3.42
ky 0.41 1. 30 1.37 1.21
ks 0. 87 1.29 1.25 1. 50
ks 2.58 1.27 1. 24 1.14
W2 H 2. 14 0.02 0.13 0. 36
FEWIF A;D,C\ B,
H 1F A2 1k 3 445 LRI TERE 70 g NH,1C1 10 g(BRA R 1L 70 = 10),NaCl,KH, PO, .MgSO, Jfitz ik
JE4r M 1.0.5.0.5 g/ L B, X S8 TR 22 AR AE K e A R 72 e 550 R AT R R 0, 79 31 B 224K T BT i o

2.814 g,
KBEW LA 4 000 r/min B0 20 min £5 2 & 22 0K, FOMZE MW KRS 2 W T 60 CHEFLJm 20 5 K B
JER I I R O B 3 YR S I - TR 2 T SORE L 3 TR DNIS 32958 (3R 5)
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Table 5 Orthogonal results of polysaccharide concentrations in mycelial biomass %
1 0. 369 11. 34 10.971
2 0.195 10. 30 10. 105
3 0. 357 6.49 6.133
4 0. 374 7.89 7.516
5 0.493 10. 40 9.907
6 0.441 10. 30 9.859
7 0.812 13.72 12.908
8 0.728 13. 20 12.472
9 0.728 10. 20 9.472

P a0 45 SR AT L E 220 T 5 7 2H SOE S B R 0 OB R P R 25 TR 22K 2
Wim . SHLERT R E T EE R —8GHKONE 8 4, X Ui B UM & B3 na T Rl Lk 20
MR, ZED SRS S B 2 T2 't 8, v Dy P i 200 & & . I A © 2 H
TEAE T B OO bR 2 B SR G Oy IR TR AR SE
3.4 REMNEKAHKE

W S BT LA 5 00 B Al BN IR R MR R 5L rh i 2285 5% AR 24 h IR LRI E HoAE R 3% 192 h b &b iy
pH {8 A 22 T i A8k, i 8 3 ml 52 #5678 120 h B 22 1 0t 2 5k B i R pH (E7E 15 558 120 h i 2
TR Z R A B TR (8 O,

3.0 59r
2.5F \i\l 5.8F
—
&D 2.0 B 5.7 -
I
:< 1 5 -
£ Z 56t
N T,
® oLof
5.51
0.5F
5.4 ——
0 -
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B3 TN 22 R o B R B T AR AL B4 pH{HTER MK Ful o mE
Fig.3 Change of Phellinus ligniarius mycelium Fig.4 Change of pH value in Phellinus ligniarius
growth with time of fermentation culture medium during fermentation
s

CATA 22 VR Wy 5 0 220 77 0 O F2 B4R b, 0 S0 (O T2 AL D 1 02 e ik DRI IR E A7 1 90 2 B
Moo SER W] Bl A 5 B A KA B JEUR IR 23 ) 2 ERE R NTHL CLL A e HE Ak b X 5% 36 % 1 52 0 1) B 57
FER o HEAT T =K DO PR R IE A I L E— D R WY BT Y B R R R R R D R 70 ¢/ LUNH, CL 10 g/L,
NaCl 1 g/L.KH,PO, 0.5 g/L MgS0, 0.5 g/L, fESIFFRIE T et 506 Bt 50 mL 5537 7 d 14 5]
REW LR 2. 814 g REHRIAE R D] 200 22 MR i 3 BT 78 120 h ik B i B S 2
BT R S R B pH (2B W T FER S B 120 h IR TRRE .
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