&
it
=
Kt

v RS AR R R AR AR LA SRR

5 A L )
AE TR

(1. N5 R 2 B2 N5l AT 028042;2. mfE BE B k2% JLflBE 2 pe 107 YR 110001)

WE: AR5 RIS RARBAREE SN A B R R, DRI LA TE,
S0 MG F RFBRATRAAIGAR, RN LR T X0 F kA5 LA SR B 40 B4
W KBRS EAMS pHAEF B Z , FEREHTEL 4 RER AF KA B LHOH KT,
#—FF KNS5 LA 100 L R B4EL B 50k, 5 L R B4R BF 5548 4 - 4538 250 r/min A2 45 pH {4
T EFRRS I 6%, K BB E 26 C,8AF 250 h, ALK TE S8 REFRERRAZTK
JE 5 #1348 %] 23.29 o/1..0.94 g/L.162.84 mg/L #= 2.06 ¢/L,4 K F 5 55 X B &4 E (P<0.01),
15 LA B RBERBEREA T2h BLATE S8 RFFRERTZREZS AL 3] 30.84
g/L.1.10 g/L..233.22 mg/L #» 1.89 /L;100 L & B 4 6 x4 K BE AT 1R o 47 h, B 246 T £ S 4%,
e A & 3 BR R F R o R ik %) 32.05 ¢/1..1.33 ¢/1..187.20 mg/L #= 3.51 ¢/L..5 L X B¢ 4% B &
BRE DAHLETE B RAFPEERREREAGESF RER, 2HNLHTH W EE
FEEA IS L100 L& B B A R & 4 & F R4 T HIBRE,

R4, HEMEEFTERARA, PR ERE, AHAKYE

FESESQ 819 XEIREM:A XEHS:1673—1689(2014)08—0884—07

Optimizing the Fermentation Conditions of Cordyceps militaris
Hyperproduction Mutant Strain and Investigating Its” Mass—Culture

ZHAT Jingbo™*
(1. Medical college, Inner Mongolia University for the Nationalities , Tongliao 028042, China; 2. College of Basic
Medical Science ,China Medical University , Shenyang 110001, China)

Abstract: To industrialize Cordyceps militaris hyperproduction mutant strain,investigating and
optimizing fermentation conditions,and laying a experimental foundation for industrial production.
Comprehensively considering the yields of mycelium biomass,the content of polysaccharides and
cordyceps acid,adenosine ,optimizing fermentation conditions of high production mutant strain
through applying single factor test method in 5 L fermentor. Meanwhile ,implementing the validation
experiments under the optimum conditions,and investigating the mass —culture of hyper —yield
mutant strain in 15 L and 100 L fermentor. The optimal fermentation conditions of 5 L jar were

obtained as follows:rotating speed 250 rpm,the initial pH of fermentation media 7,volume of
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inoculation 6% ,temperature 26 “C,air flow speed 250 L/h. The yields of mycelium biomass and the

content of polysaccharide,adenosine and cordyceps acid were obtained as 23.29 ¢/1.,0.94 ¢/L.,
162.84 mg/L. and 2.06 g/L respectively in 5 L fermentor;30.84 g/L,1.10 ¢/L.,233.22 mg/L. and 1.89
g/L. with optimal culture time as 72 hours in 15 L fermentor and 32.05 ¢/1.,1.33 ¢/1.,187.20 mg/LL
and 3.51 g/L. with optimal culture time as 47 hours in 100 L fermentor. The results were stable.

With evaluating the yields of mycelium biomass,the content of polysaccharides,cordyceps acid and

adenosine at the same time, plotting fermentation growth curve of 15 L and 100 L fermentor for the

first time,This study provides valuable data for industrial production of Cordyceps militaris high

production mutant strain.

Keywords: Cordyceps militaris high production mutant strain,mass culture,single factor test

method , fermentation growth curve
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Table 1

polysaccharides and adenosine

16 P 5% 8/ (r/min )

Effect of fermentation rotating speed to the yields of mycelium biomass,the content of cordyceps acid,

W 22 R T 5/ (g/L)

28 5T W/ (/L)

Hu B PR Jo b U/ (g/LL) HRA 5T 4 v B2/ (mg/LL)

150 15.7+0.03" 0.702+0.006™ 1.591+0.002™ 85.39+0.02
200 17.1+0.03" 0.594+0.005" 0.712+0.003 105.25+0.05
250 16.8+0.06 0.750+0.006™ 0.698+0.004" 98.70+0.03"
300 17.4+0.05" 0.973+0.003" 0.615+0.002" 97.08+0.02
350 15.1+0.06 0.374+0.004 0.255+0.005 75.70+£0.04"

. "P<0.05;"P<0.01,
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Table 2 Effect of culture media initial pH to the yields of mycelium biomass,the content of adenosine ., polysaccharides and

cordyceps acid

RIEHEFR A0 6 pH 1 CRERE (L) | RERE R/ (L) | R R (L)
4 13.2+0.09 0.788+0.005" 1.242+0.003" 72.55+0.05"
5 16.2+0.05" 0.743+0.003 0.916+0.002 106.56+0.05"
6 16.7+0.07° 0.736+0.003" 7.790+0.008™ 89.20+0.04
7 17.5+0.01" 0.728+0.004 1.339+0.003" 100.01+0.03"
8 11.3+0.10 0.617+0.002" 1.733+0.007" 70.66+0.02

¥ "P<0.05;7P<0.01,

R3 EMERIPMFLETE . SH REBMBERERENZIMN(XLS,n=3)
Table 3 Effect of inoculation volume to the yields of mycelium biomass,the content of adenosine,polysaccharides and

cordyceps acid

T /(L) EFRAE (L) | DETRFEEIE/ (L) | BT I/ (mgl)
4 17.2+0.02 0.544+0.005 0.805+0.002" 98.53+0.03"
6 18.5+0.01" 0.801+0.003" 0.734+0.005" 109.31+0.05"
8 16.4+0.07" 0.501+0.002™ 0.569+0.003 86.59+0.02"
10 16.3+0.06" 0.498+0.004" 1.151+0.004" 78.5+0.04"

. "P<0.05;7P<0.01,
T4 BERFNEXFLATE SR AEBRTBRTRERENIIE (X£S,n=3)

Table 4 Effect of olive oil adding volume to the yields of mycelium biomass,the content of a polysaccharides.cordyceps

acid and denosine

TG THh 5 2t/ 9% P 22 AT 55/ (g/LL) Z R/ (g/L) MR TR/ (/L) | MRFF i EE/ (mg/L)
11.2+0.03" 0.596+0.006 0.528+0.004 98.6+0.04
0.5 12.1+0.01 0.607+0.004" 0.876+0.005 87.5+0.03"
0.75 11.1+0.04" 0.587+0.002" 0.459+0.002 87.1+£0.03"
1 11.9+0.01™ 0.632+0.005 1.115+0.007 84.9+0.02°

T "P<0.05;7P<0.01,

RS BRELABESGHRIEXIELER (X+S,n=4)

Table 5 Result of optimum fermentation conditions for validation experiment

S8 W22 PR T T (/L) ZNE R E/ (g/L) HURTR TR/ (/L) | BRH B/ (mg/L)
1 20.00 0.96 1.04 154.59
2 20.61 0.97 1.42 161.32
3 22.72 0.93 2.35 166.89
4 23.29 0.94 2.06 162.84
21.66+1.60 0.95+0.018" 1.72+0.60 161.41+5.12

1. "P<0.01,

M2 5 Al LI ) WAk HA025 ek m Ak 2.6 15 L R BREEM K K BEEE 5
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Fig. 1 Mycelium growth form of Cordyceps militaris mutant high production strain in 15 L fermentor
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5147 30.84 ¢/1..1.10 ¢/L. . 1.89 ¢/1..233.22 mg/L, mutant high production strain in 15 L fermentor
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Fig. 3 Mycelium growth form of Cordyceps militaris mutant high production strain in 100 L fermentor
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Fig. 4 Fermentation growth curve of Cordyceps militaris

mutant high production strain in 100 L fermentor
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