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A ; YT-CJ-2ND 5 TAE & CH#g iRl BT ik &
J7);SCS24 # R (EETHE . OPUAFFE BT s BSA223S H,
Fori R GEZ FIER2= SR A R A FD s PVD-050 B
25 THRAR (R SE AR )

B DERE PDA 555 B4R 200 g(E KD,
TN 20 g, BniiE 20 g, BERHIZE 5 g,MgSO, » 7 H,O 1.5 g,
KH,PO, 3 g,#&E4k4 & B, ,7K 1 000 mL,121°C K&
20 min, 2)FPFIEIRE . HAHE 100, B 2%, AR
1%, 8858 0.5%, KH,PO, 0.10%, MgSO, + 7H,0
0.05%,121°CK§ 20 min, 3) KBEIEFEE . H & 3%,
EH 0. 3%, BE R E 0. 2% ,MgSO, « 7TH,0 0.05%,
KH, PO, 0. 05% ,K, HPO,0. 05 % ,121°C K& 15 min,

L2 Rk

L2.1 FriEsF R iE A RHE E R F & KD
F/INRTF TC B 2514 T e 2 WA FP 73557, 250 mL
RI=f MW E R 80 mL (& BBk, &£ 28°C,
160 r/mingk 4 FEE5% 7 d.

L2.2 WIREEEFE BIEFROHFFLL 1020
B EEANS] 500 mL =AM, W E Y 180 mL, 4H [
MR gkEERE 3R 5~6 4,

123 WHLEHlE BEABBEE TFTEOKS, D
4 000 r/mingS.L> 10 min, AR T 22 R UTTE , FI 28 1B 7K Uk
R LREE RO 3 W KBTS 2K HERKEER
TEFOCHTFEEE, ITEEYE, UNLKTE
(g/L) REEWIT

L2.4 JSMHZHENIRR K iR e R BER T E
WG 2 R IARTRIY 1/5, MR M R B A 3 f5 1k
BT K ZEHFF ACE G THELR HIREHE
BEW LA 4 000 r/min BS.0> 5 min FULHE B UITER TR T8
2R TR MM Z RS R, U E T E
(g/L) BBEWT .
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Amylaceum

[WE S5

Corn meal

Malt dust

ARRBFERRZMIIZHRE R . I TFERBER
B2 AR, TR I ER & 25 S FR AL B0 LA (T 22 1R A )
®1 BRENBRERZRSEBEHRIT

Table 1 Effect of carbon sources on
Ganoderma tsugae liquid fermentation
KRS R [R5 Jash 24
No. of Carbon Mycelia biomass Extracellular polysaccharide

experiment sources /(g+L71) /(g+L71)

1 Hj# Wk Amylaceum 2.727 0. 406

2 AEMEVEN Amylogen 2. 805 0. 909

3 TEME Saccharose 1. 024 0. 616

4 FAH Corn meal 2. 831 0. 761

5 Z 38 Malt dust 1. 281 0. 564

6 FLBE Lactin 1. 708 0.218

i i
(6) YTy
Amylogen

B 1 FRBEXRERZERSRERRM

Fig. 1 Effect of different carbon sources of Songshan Ganoderma tsugae liquid fermentation
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REREESR R E R AL e A Y BRI & /.

MR 2 WAL AR ARSI R Z R LK ERSA
—E MR EEAE R PR A VAR A, R Z i EY 2 K
ML HERI R R B/ T EIRE. ELUEUR. £
PO R R IR 2 A Y B BOR, HYUCTEA K.
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Table 2 Effect of nitrogen sources on Ganoderma tsugae liquid fermentation
R4S AR 22 Yb =y st 24

No. of experiment Nitrogen source Mycelia biomass/ (g « L™1) Extracellular polysaccbaride/ (g« L—1)
1 75 F i Peptone 3.014 0. 694
2 BERHR T Yeast extract 2.758 0. 656
3 S 9#; Bean cake powder 3.076 0. 796
4 # %k Bran 3. 037 0. 820
5 B2 %% Ammonium nitrate 2.103 0. 548
6 £4k# Ammonia chloride 2.553 0. 579

(HEHMK Q=R QG REEHRE

Peptone Bean cake powder Yeast extract

(4)ZHk

Bran Ammonium nitrate Ammonia chloride

B2 FREEXBYERERSEEBHRM

Fig. 2 Effect of different nitrogen sources of Songshan Ganoderma tsugae liquid fermentation

EBHR A EMEAKEZ, NG HBIBEFRERN  MgSO, « 7TH, O Jyxt i, HE i A28 I & KA Y 2 A

WA HZ KLY B R ERR S, R ELHAE HSESE,

ER H1Z% 3 WA, THLER R BRI A T R ZH B E K,

2.3 ToHLEhR R ZTE 22 A Y B K R B TR 2 (R IR A & KH, PO, Ml MgSO, « 7TH,O i
TERCERBIR ROE M RIR T, A KILPO, 30 SWELZEEYE KIS ZH 8 HERIFAUE.
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Table 3 Effect of Inorganic salt on Ganoderma tsugae liquid fermentation
KRS MgSOy « 7H, O KHz POy [fz2E /b fash 2 ¥
No. of experiment /% /% Mycelial biomass/ (g + L=1) Extracellular polysaccbaride/ (g + L~1)
1 0.05 0.10 2. 930 0. 706
2(CK) 0 0. 10 2.892 0. 672
3 0. 10 0. 05 3.023 0.711
4(CK) 0.05 0 2. 908 0. 670

i TR
TR

(HFEAE(0.05 MgS04-7H0+0.10 KH2PO4)
(1)Mineral salt(0.05 MgSO47H20+0.10 KH2PO4)

(2)FEMgS O TH 05 it

FeAlLER
Ahis.8

(4 FEKHPOFFHIR
(4)No KH2PO4 contrast

KH:PO)

S 36 (0.10 MgSO4 2 .
(2)No MgSO4-7H20 contrast  (3)Mineral salt(0.10 MgSO4+7H20+0.05 KH2POx4)

B3 ENHRNAERIZRSKEBHZME

Fig. 3 Effect of inorganic salt of Songshan Ganoderma tsugae liquid fermentation

2.4 IESRSEUAL R B IR

RRE LA _b 15, i 15 5 2 10 4 A 2 4% 4 2 2 1) )
FUBXTRAZ R 2T 22 AR B A AR A ST 22 W8 4 7 B 4
KRN 1 % F K H 2 2k \KH, PO, Fl MgSO, + 7H,O,
XX 4 ANMH R BT IR AR I IE AR S %, IS SE 3 Y
REAKFEITHRINE 4.

®4  EXXBREERKTF L(3)

Table 4  Factors and levels of the orthogonal test
Sk
K EX S s f2 3 KHz POy MgSO4 + 7TH20
Corn meal/ % Bran/ % /% /%
1 3 0.2 0 0
2 4 0.3 0. 05 0. 05
3 5 0.4 0.10 0.10

M 5 WAL 4 ANH R X R 2 2k KA S8 B
R AR 4> 31 5 A>D>B>C, B} E K M e i >
MgSO4 * 7TH, O %’UE>£§)§%’U§>KH2PO4 ﬂkﬁo i%%&‘
HRMAE R ABCD,, BT KK 5%,% %k 0.3%,
KH, PO, 0.05%,MgSO, » 7H,O 0.05%., 7E &2t
TR A R 2 AN 2 W% K 0. 873 g/L, A&
YIEHR 3.043 g/L,

3 g

AN FAE G R R 3E =, AR R H AR B A7
W5 A5 TR S H, B AT E 28k 32 2]
HHES: . BEE R ZEERSRA MR, RZ DK —&
T TR SRR X BT B R
AR, R 2RI R BA ) AR,

K5 RAEEMEREELIWRER

Table 5 Result of the orthogonal test of

culture medium of fermentation liquid spawn

HE

D MgSOs 4yt ZHEEE  BER
*TH20  /(g+L71) /(g+L™1H /(g+L™DH

wEs A B c
FRK E#k KHzPOs

1 1 1 1 1 2. 920 0. 697 3. 617
2 1 2 2 2 3.002 0. 701 3.703
3 1 3 3 3 2. 893 0. 653 3. 546
4 2 1 2 3 2.917 0. 677 3.594
5 2 2 3 1 2. 878 0. 689 3. 567
6 2 3 1 2 2. 901 0. 692 3. 593
7 3 1 3 2 2.997 0.723 3. 720
8 3 2 1 3 2.976 0.712 3. 688
9 3 3 2 1 2.916 0. 697 3. 613
K1 10.866 10.931 10. 898 10. 797
Kz  10.754 10.958 10.91 11.016
Kz 11.021 10.752 10.833 10. 828
k1 3.622 3.644 3.633 3.599
ko 3.585 3.653 3.637 3.672
k3 3.674 3.584 3.611 3. 609
R 0.089 0.069 0.026 0.073
ke A B G D,
A>D>B>C
SE Lk

(1] ZEEREAELH, R, 5. Bt X R E R R Z X8I
B ,2008(4) :31-32.

(2] o, BRIL, Bk 2= M2 RZ B2 B B 5E [T, w5524, 2005,
36(4) :502-504.
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The Fermentation Optimization of Ganoderma tsugae Murrill Liquid Strain

YU Hai-yang, MI Chun-xia,CHEN Huan, HAN Xiao,LIAN Jing-ru
(College of Life Science and Technology » Mudanjiang Normal College, Mudanjiang, Heilongjiang 157001)

Abstract; Taking Ganoderma tsugae as material, the developments of Ganoderma tsugae liquid fermentation, nutrient

composition of mycelium in the process of fermentation culture,and the effect on biomass and polysaccharide yield were

studied. The results showed that the best carbon source for corn flour;the best nitrogen source for bran;the effect of adding

inorganic salt was more obvious. For the liquid fermentation of Ganoderma tsugae would provide a scientific basis in the

process of industrial production.

Keywords : Ganoderma tsugae ;fermentation ;nutritional conditions
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