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Abstract: The components for cordycepin production by Cordyceps militaris JN168 were optimized
with single factor experiment and response surface methodology. The purpose of this study is to
determine the best fermentation medium for cordycepin production by Cordyceps militaris JN168.
Results showed that glucose and beef extract are the appropriate carbon and nitrogen sources with
an optimal concentration of 40 g/l. and 15 g/L.,respectively. And adding inorganic salt is MgSO,,
K,HPO,,CaCl, and Na,HPO, with an optimal concentration of 0.76 ¢/L.,0.63 ¢/L.,0.66 ¢/L. and 0.67
g/L. respectively. The cordycepin concentration in the fermentation broth after optimization is 633.47
mg/L,which is 6 times before the optimization.
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Fig. 1 Structure of cordycepin
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1 Cordyceps militaris JN168

Table 1 Effect of carbon sources on cell growth and the

production of cordycepin

/ /
(mg/L) (mg/mL)

( ) 109.52+0.92 10.86+0.01
147.43+1.03 12.12+0.03
87.64+0.83 9.32+0.01

D- 94.14+0.91 10.11+0.02
84.30+0.87 8.23+0.03
57.64+0.90 9.63+0.02
87.75+0.89 11.08+0.03
132.73+0.98 8.24+0.01
42.52+0.86 4.97+0.03
27.39+0.93 2.71+0.02

2.2 Cordyceps militaris JN168
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Fig. 2 Effect of glucose concentration on cell growth and
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the production of cordycepin

2.3 Cordyceps militaris JN168
40 ¢/L,

« (NH4),S0,  NH,NO, )
Cordyceps militaris JN168

,Cordyceps militaris JN168

o

2 Cordyceps militaris JN168

Table 2 Effect of nitrogen sources on cell growth and the

production of cordycepin

/
(mg/L) (mg/mL.)
95.58+0.83 13.80+0.01
266.43+0.96 11.41+0.03
158.47+0.89 10.93+0.04
15.46+0.87 6.42+0.03
38.07+1.05 3.97+0.01
35.11+0.93 2.09+0.02
43.55+0.86 2.81+0.03
46.23+1.01 2.46+0.01
24 Cordyceps militaris JN168
5.10,15.20,25.30.,35 .40 ¢/L,
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Fig. 3 Effect of beef extract concentration on cell growth

and the production of cordycepin
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2.5 Cordyceps militaris JN168 5
Table 5 Response surface central composite design and

corresponding experiment results
b

Caclz NaCl , Cordyceps /(l’ﬂ"/L)

militaris JN168 o
3 N MgSO4 \I<2HPO4 N
CaClz \NazHPO4 y
KCI.NaCl ;MgSO, . K,HPO,
CaCl, Na,HPO, ,KCI NaCl 3 0 =il 0 =il 594.01  591.83
o 4 0 1 1 0 479.69  490.37
3 Cordyceps militaris JN168 5 1 0 1 0 51780 54254
Table 3 Effect of inorganic salts on the production of 6 0 ! -l ! R
cordycepin and cell growth 7 0 0 =il 1 573.17  560.08
/ 8 1 1 0 0 49091 511.18
(mg/L) (mg/mL) 9 0 0 1 -1 539.69  557.66
239.13+1.01 10.92+0.01 10 -1 -1 0 0 606.54  591.15
160.52+0.93 9.07+0.03 110 1 0 1 484.55  479.69
273.26x1.02 11.28+0.02 12 0 0 0 0 R
13 1 -1 0 0 568.05 583.11
132.13+£0.97 9.02+0.01
14 1 0 0 -1 608.59  599.55
241.03+0.83 10.98+0.03
15 0 -1 0 1 533.71  557.75
302.21+1.02 10.42+0.01 16 0 1 0 ) 50417 563.09
260.12+0.83 10.96+0.01 17 1 0 0 1 480.98 495.17
18 0 0 0 0 660.58  660.24
2.6
19 0 0 0 0 669.73  660.24
, Central
Composite Design (CCD) , 20 0 0 -1 -1 534.03  570.39
MgSO,.K,HPO, ,CaCl,  Na,HPO, 21 1 0 -1 0 608.81 577.12
Bl 4 22 -1 1 0 0 566.48  556.30
5. 23 0 -1 1 0 530.35 517.34
4 24 -1 0 -1 0 57628  578.03
Table 4 Factor and levels for response surface analysis
25 -1 0 0 -1 592.53  580.50
X, K,HPO, | X; CaCl, X, Na,HPO,
/ / / 26 0 -1 -1 0 61345 604.93
(g/L) (g/L) (g/L) 270 0 0 0 669.73  660.24
4 0.1 0.1 0.1 0.1 28 0 0 0 0 660.58  660.24
29 1 0 1 0 499.08  490.29
0 0.8 0.8 0.8 0.8
1 L5 L5 L5 15 6.
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6 669.56 mg/L.

Table 6 Regression analysis of the experiment results 7

Table 7 Analysis of variance for quadratic polynomial
model

X, -26.70 799 —42.18 ~11.21 94 246.45 6731.89 10.76 <0.000 1
X, -30.58 7.22 -46.07  -15.10 X, 2 119.49 1 211949 339  0.0869
Xy -29.37 722 -44.80  -13.89 X, 8 553.61 1 8553.61 13.68 0.002 4
— —9.27 12.50 —3609  17.55 X, 1122408 1 1122408 1795 0.0008

XX, -12.83 12.50 -39.65 13.98
X, 10 352.34 1 1035234 1655 0.001 2

XX, -22.82 12.50 -49.63 4.00
XX, 343.73 1 34373 055 04707

XX, 13.22 12.50 ~13.60 40.03
XX, 658.95 1 658.95 1.05 03221

XX, -12.33 12.50 -39.15 14.49
XX, ) a0 o103 260 XX, 2082.10 1 2082.10 333 0.0895
Xz —43.62 9.82 —64.68 -22.56 XX, 698.54 1 698.54 1.12 0.308 5
X2 -56.18 9.82 -7724  -35.12 XX, 608.12 1 608.12 097 03408
X3 -69.62 9.82 -90.68  -48.56 XX, 234546 1 234546 375 0.0733

2

X4 =297 e S ey X2 1234375 1 1234375 1974 00006
6 X2 20475.03 1 20 475.03 3274 <0.000 1

; X2 3144039 1 3144039 5027 <0.000 1
Y =390.93 +192.80X, +159.01X, +222.56X; +

237.70 X,~1892X X -26.19X X 4656 X X 426.97X X5~ B S e e
25.16X,X, —49.42X:X, -89.03X2 -114.66X, - e
142.08X-114.22X 2 8 189.48 10 818.95 578  0.052 8
) 566.87 4 141.72
7o ’ P<0.05 1.030E+005 28
o X5, X5, X4, X7,
X2, X2 X4 (P 0.05), 2.7 Cordyceps militaris JN168
[10-11]
P 0.0528, 5.28% PDA ;
, . : 40 ¢/L., 15 ¢/L,
R* 09150, 91.50% MgS0, 0.76 ¢/L.,K,HPO, 0.63 ¢/1.,CaCl, 0.66 g/L,
o« R 0.956 6 Na,HPO, 0.67 g/L, Cordyceps militaris
95.66% JN168 4.5,
o ) , Cordyceps militaris JN168
o , 4
Design Expert 7.0 , 8
L2} MgS0, . K;HPO, . CaCl, , 8d .
Na,HPO, 0.76.0.63.0.66 , 106.03 mg/L,
0.67 ¢/L, 633.47mg/L., 6
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Fig. 4 Curves of cell growth before and after optimization
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