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Screening of Cordyceps militaris with excellent traits and
optimization of liquid fermentation conditions for highly
yielding cordycepin

LIU Peng-Xiao MA Jie-Xin LIU Jing-Ju ZHAO Guo-Zhu®  HE Xiang-Wei

College of Biological Sciences and Biotechnology, Beijing Forestry University, Beijing 100083, China

Abstract: Cordyceps militaris is an important edible and medicinal fungus, having active
ingredient with outstanding effects in anti-tumor, anti-bacteria, reducing blood sugar and other
functions. The differences of morphological characters and growth environment of C. militaris
strains significantly influence the production of secondary metabolites. In this study, six strains of
C. militaris (YCC-B, YCC-C, YCC-H, YCC-W, YCC-Y and CGMCC 3.4655) from different sources were
selected based on properties of stromata on tussah pupae, liquid fermentation conditions
(culture duration, culture methods, exogenous metal ions, etc.) and reproduction stability for
screening the most excellent strain to improve ability and stability of fermentation and synthesis
of cordycepin. The results showed that C. militaris YCC-W fruiting body properties performed
well on tussah pupae and cordycepin production was promoted in liquid fermentation, showing
stable reproduction in subculture. The synthesis of cordycepin was greatly improved by adding
the metal ion Mn** to the liquid fermentation medium as a coenzyme. The mixed culture method
(shaking + standing) can avoid the poor production of cordycepin caused by the strong growth of
mycelium with large dissolved oxygen in the simple shaking culture. On the conditions of 3d
shake culture proceeded with 22d static culture, production of cordycepin of strain YCC-W
reached the highest yield of (874.13+24.25)ug/mL. The results provide reference for further
development of the strains and expanding cordycepin production.
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Fig. 1 Growth status of different strains of Cordyceps militaris inoculated on tussah pupae. Culture for 55d.
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Fig. 2 Chromatographic peak of adenosine and cordycepin standards. 100ug/mL mixed standard solution.
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Fig. 4 The content of synthetic cordycepin of
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Table 1 Daily content of cordycepin in YCC-W strain (n=3, X #s)

By R REK

Culture time (d)

RERGE
Cordycepin content (ug/mL)

5.50+0.63 "
5.37+0.72"
20.09+2.43 ™"
23.04£2.13™
27.26+1.72'™
39.69+2.19 '™
48.97+4.46 ™
62.82+4.52
88.89+6.34
114.1443.34"
11 143.76£11.14 "

© 00 N O U B W N

=
o

B IR REL R RS E
Culture time (d) Cordycepin content (ug/mL)
12 168.60+12.30 "
13 211.37+19.75 8
14 235.51+20.84 8
15 290.30433.27f
17 337.05+24.48
19 395.83425.94 ¢
21 452.00+24.72
23 472.53+31.81 "
25 496.43£32.56 *°
27 512.63+28.24°

T BUEFRR NP IERAER ;. AFRVNE FRRIR(E P<0.05 IR A 834 2 57

Note: Values are expressed as mean + standard deviation; different lowercase letters indicate significant differences at P<0.05.
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Fig. 7 Effects of different culture methods on the
synthesis of cordycepin by YCC-W strain.
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Fig. 8 Liquid fermentation status of the strain YCC-W with different metal ion addition (25d).
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content of the strain YCC-W.
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