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1 #MRS5F*
L1 Rtk

ST, AL K2R 25 FH B B A o5 Frig 4t

RIRIREFRIE . DA 15. 0% A B 1.5% . kM
2.5% Bk 1.0% B EEE 1. 0% 3R 2. 0% . KH, PO,
0.1%,MgSO, *» 7H,0 0. 1%, 4t 4 % B, 0.001%,GA
1.0 mg/L,pH A&,

— R FEIE IR AL DR 20. 090, Bk 3. 0%, H
k8 2. 0%, BERERF 0. 3%, KH, PO, 0.1%,MgSO, * 7H,O
0. 1%, 44 %K B, 0.001%,pH HR, T F—Zm ik
BT B RS R DA 2. 000,
BE2.0%, BEHEM 1.0%, B&E 0.2%,KH,PO, 0.1%,
MgSO, «» 7H,0 0. 1% ,pH B4R,

L2 REHek:

L2.1 —WREFMMH& TS THEEBRER S K
/NI 0.5 emX0. 5 em 1EAL G I S AETE B R, BEFR T
$A 100 mL —RIBMIEFEIEM 250 mL =M 0E
F 25 CHEFRA T B EIESR 24 h AFE THEIRERS,
25°C 150 r/min fE{RHR Y K5 , 015 & W 5 — BORIKRTE
TSR JE DL 100 MR B A — R IRIE R

L2.2 ARBRBEFFEMEERE SRHZZH0E HE
B T KA TV PR VE A A Al 35 o 2 b R B AE
o FRELARRIR , 121°C K5 30 min, L 10 % W R B
—RBAREF AT ER I FERS,25°C 150 r/min )
ST ERIR G IR, W E 2L R

1.2.3 EEBRFEREREERE X122 RrkH
FA)3E ELRRUR 15 T — ZR 51 A R 38 66 38 T ol B 97 3%, 121°C
KB 30 min, L 10 % M BEFP BoR — R IR R R T |
WIEFRELG ,25°C (150 r/min MHF FEIRIR 5 3EFR W
ER LR,

L2.4 ARRABEFENEELL 25 HFRE R
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FHAIR, 121°C KE 30 min, L 1096 By fh B — 90K
REF RN T LR SR 25 ,25°C 150 r/min BYZ51F T
FERAR Gy 4 77 » U S B 2 AR fF

L2.5 EHABEEREERLE X124 PPk
HOE BRI BT — R B A4 o BE B B 3 9R 2E, 121°C
K 30 min, L 1026 RN B — ZORIK BRI ER T B
WIEFRHEEST ,25°C 150 v/ min &M TEIERIR G T
JE R LL IR B

L2.6 BRABRIERSES @i L (3 IERLE, #E
BRAIRA BB B A . 5 R KF 3R 1@ g e
B 22 PR B R S BR AR IR R

x1 EX KW ERAKTE
Table 1 Factors and levels of orthogonal experiment %
K% Factor
K .
A B kK C BERHH
Level
Glucose Bran Yeast extract
1 2.0 0.5 0.1
2 3.0 L5 0.2
3 4.0 2.5 0.3
09 r
08 y:04386x-0.025
07k R>=0.992
2 06+
= K
ﬂé S 05r
g Eo04t
82 03t
S 02t
0.1}
O 1 1 1 1 1 1
-0.1 %+ 0.2 0.4 0.6 0.8 1.0 1.2

)% B Concentration of glucose/(mg-mL-")

Bl WAEAEnEhg

Fig. 1 Standard curve of glucose

L2.7 WRBEFN LB 2 50% E R R A&
PR R B 22 R SR S AR B B 3R B, 25°C 1H TR
BEBEAEIBEPEBWE, ICREZ K HE. HE
A I
L3 IWHWE

2t TC PR AE R — ORI A L 10 % B A &
BA YRS S35, 25°C 150 v/min 18I53R % 1
F%, 8% 24 h B =0 8 T 22 k& F L pH {H I R
Vi &, SRH 3,5- 3K A% R (DNS) H £ 35 I %8 38
RS EY . mEEAREm LRI E 1. Rl &
HHRH y=0. 786x—0. 025; [A )T &% R* =0. 992; iF JF
%QEZXXDU’:%%E OD540 nmvxﬁ%ﬁ@%%%
VEWREE s D IS R B A 5. T 22 1k 55 2 IR W 1 4
AU vl 52, LA 80 H 4 22 Wit JEFRER .
L4 BHES

RIS B R A Excel JAFHEATAEIRFIS3HT .

2 HBREHSWH
2.1 NRBRIRFIE R

HIZ 2 AT LUE 76 DU AR O IR A 35 5R 5 |
SRR AR 2 A Y B R K, BT LA B ERE R &
T VA 7 Y R BRI

*2 AEBRIEX SR
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Table 2 Effect of different carbon sourcess on

liquid culture of Tricholoma lobayense Heim

BRIR Rt
Mycelium fresh weight/ (g ¢ (100mL) 1)

Carbon sources

%W Glucose 16. 170 8=0. 295 0 aA

% 4B Malt extract 13. 419 840. 287 2 bB
H#2 @ Mannitol 10. 801 240.091 1 cC
KM Corn flour 15. 950 0=0. 155 8 aA
AEMETEN Soluble starch 7.889 3+0. 846 8 dD

T AR B P EE AR R KNS R XFRRIR P<0.01 8 P<
0.05 W25 W&, TR,
Note: Values are the means=+ SD; different lowercase and capital letters represent

sigificant differences at P<<0. 05 and P<0. 01 levels, respectively, the same below
2.2 EERRIRR R

H13% 3.1 2 AT A, M BE SRS h A ARR Bl 3. 0%
A &t as 1 2 Ak I B AR T HE 4 MREE. BTLL,
WAL P A M IS BRI 3. 004

*3 TR EREEEX
SRR 24 SRR
Table 3 Effect of different concentrations of
glucose on liquid culture of Tricholoma lobayense Heim
AR R 2478 i
Concentrations of glucose/ % Mycelium fresh weight/ (g « (100mL) 1)
1.0 15. 152 340.099 1
2.0 16. 370 8+0.024 5
3.0 17. 202 6+0.016 8
4.0 17.193 440. 007 2
5.0 17.152 740.035 6

175
2 170
i F
EE 165
gES
S EC 160
Eégws
3 .
=
150 ¢ . . . . ,
0 10 20 30 40 50 6.0

% M BE Concentration of glucose/%

B2 ARRENERENEESE
AR LA SRR IR
Fig. 2 Effect of different concentrations of glucose on

liquid culture of Tricholoma lobayense Heim
2.3 RNRABEFLER L
MR 4 ATLUE L TELABK B W AR S R 2 |, 4R
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Table 4 Effect of different nitrogen sources on

liquid culture of Tricholoma lobayense Heim

AR Rt
Mycelium fresh weight/ (g« (100mL)~1)

Nitrogen sources

7 1 ik Peptone 14. 833 4+0. 186 7 bB
4= P FF Beef extract 13. 915 0+0. 051 3 cBC
(NH)2S04 9. 823 1£0.260 7 eD

16. 682 0£0. 022 7 aA
12. 860 3+0. 524 6 dC

#k 2 Wheat bran
T ¥ Soybean cake powder

M2z BT LLE BB BAE R s A B IR ) BRI
2.4 IEERIR LR

H13% 5. 3 AT LA ), M3 I Bk B po BN i 2
L 506 it R 2 T 22 O T 22 (A T B A T 4 R
BE. BrLL, WA SRR Bk B IS BN 1506,

%5 R IR B H Bk
SRR 2RI
Table 5 Effect of different concentrations of
wheat bran on liquid culture of Tricholoma lobayense Heim
FREC TS 2 [ AN
Concentration of wheat/ % Mycelium fresh weight/ (g « (100 mL)~1)
0.5 16. 174 94-0. 046 3
1.0 16. 832 1+0. 009 8
1.5 17. 493 6+0.053 0
2.0 17. 385 740.022 3
2.5 17. 302 840.044 7

17.600 0
£ 174000
p £ 172000
¥GE 170000
§1€§ 16.800 0
.2 5, 166000 |
§<’ 16.400 0
S 162000
16.000 0

0 0.5 1.0 1.5 2.0 25 3.0
#efz 7 i Concentration of wheat/%
B3 FRERENHEXE&EE
R LSRR IR
Fig. 3 Effect of different concentrations of wheat bran on

liquid culture of Tricholoma lobayense Heim
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M3 6 T LLE H 76 BT 5 435 1) 5 ) P 22 AR Ef FEL 1YY 3
ANHE A R RN A>B>C, BIV# %0 > 2k
BE>TERRE . IIEAS I 45 5 40T & I R AP BAE
HIBHEL LR AB, G, BIE &4 3. 0260 Bk iz 2. 506 B
H0.3%, M kE ER K, MiRRAA RIS R
AB,C . AT EB—A IR .

FHFR 7 AT, IEAC et ) 4% R R e L 7 T 22 fAk fif
LA TR ERER. BN E S EE
TRRBE 22 R BE 37 1 B AR BIR AL & I i B 3. 006 . 8k
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%6 Ly (3°) ERXKIMER
Table 6 Results of orthogonal experiment on Lg(3%)

[EZZLS 5

Myecelium fresh weight

bR AMERE B C BEERF

Treatment Glucose Bran Yeast extract
/(g + (100mL)~1)
1 1 1 1 13.960 5
2 1 2 2 15. 649 3
3 1 3 3 16.741 6
4 2 1 2 15.316 3
5 2 2 3 18.703 2
6 2 3 1 19.512 7
7 3 1 3 13.004 3
8 3 2 1 11. 026 6
9 3 3 2 13.388 9
)M 1 Mean 1 15. 450 14. 094 14. 833
#J{8 2 Mean 2 17. 844 15.126 14. 785
{3 Mean 3 12. 473 16. 548 16. 150
% 2% Range 5.371 2. 454 1. 365
x7 WEIR IR 45 R
Table 7 The results of proof test
Rt
Mycelium fresh weight/(g ¢ (100mL) 1)
AzB3Cs 23.851 9
AzB3Cy 19.512 7
B2 2. 5% FEREE 0.3%,

2.6 SRR ARSI AR A SR AR AR

mE 4 UEN, S REE MRS RS RS, £
BEBF pH AL A K, BRI EARYING A TR, i
JE A B EFE, s R B i, 7E 5. 80~6. 16 22 Ju) ; T 22 1A fif
HE FFEHEGES 7 KB K, G TR s
BTRGEFEEN S REERW FRABEE T RUE
TR R . AR DU W B R /IME R B
PN FERR , R BB IR FRITE A 7 d,

5% e WA RS . pHil

E E 40 170

S S

s = 165

B0 =)
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2% w8 455 %E
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Fig. 4 Variation of mycelia fresh weight,reducing sugar
content and pH value on liquid culture of
Tricholoma lobayense Heim
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Table 8 Comparison of different using way of liquid spawn
e WK AP Liquid spawn HHE B R Slant strain
N’; N P23 WA ] B2 K P
edum Mycelium growth rate/ (mm + d—1) Bags full time/d Mycelium growth rate/ (mm + d—1) Bags full time/d
R FE . Wheat medium 3. 95 27 2. 85 42
FkF Rz 33 3 Cotton seed hull medium 3.65 32 1.93 49
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Study on the Optimization of Liquid Cultural Medium for Tricholoma lobayense Heim

LIU Min' , FENG Dongdong' ,LU Hong' , HAO Zhixin® , LIN Zhihui®
(1. Research Center of Biotechnology Engineering,Baoding, Hebei 071002;2, Yixian Bureau of Agriculture, Yixian, Hebei 074200)

Abstract; Taking Tricholoma lobayense Heim as test material,the liquid spawn medium formula of Tricholoma lobayense
Hiem in submerged culture with shake flask were studied according to the index of mycelium fresh weight by single

factor experiment and quadrature experiment. The results showed that the optimal medium of liquid spawn was as

follows : potatoes 2. 0% ,glucose 3. 0%4 ,bran 2. 5% ,yeast extract 0. 3% ,KH,PO, 0.1%,MgSO, +« 7H,0 0. 1%.

Keywords : Tricholoma lobayense Heim;liquid strain;culture medium;optimization
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