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High-yielding cordycepin in Cordyceps militaris modified by
low-energy ion beam
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Abstract: Cordycepin has the effect of anti-tumor, immunomodulation, anti-inflammation and so on. In order to make use of
Cordyceps militaris better, we implanted different doses of low-energy ion beam into C. militaris, chose best cordycepin extracting
technology , and determined cordycepin content in strains before and after ion beam implantation by UV spectrophotometry. Results
showed that the best dose of low-energy ion beam was 2.60x10'° jons/cm? the best conditions of microwave assisted ultrasonic
extraction technology were as follows: 70% ethanol as the solvent, microwave power as 200 W, extraction time as 110 s, Material - liquid
ratio as 1: 240. We chose 15 strains with high-yielding cordycepin, of which cordycepin content was up to (11.924£0.063) mg/g, which

was a nearly 30% increase compared with the original strain.
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Fig. 1 Standard curve of cordycepin.
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Table 1 Effect of vacuum on strain during ion beam implanting
Group Concertraion of viable spores (number/mL) Vacuum pressure (Pa) Vacuum time (min) Death rate (%)
1 5.43x10° 1.0x107° 5 3.04
2 5.36x10° 1.0x107° 10 439
3 5.24x10° 1.0x107° 15 6.43
4 5.16x10° 1.0x107° 20 7.96
5 5.09x10° 1.0x107 25 9.11
CK 5.60x10°

Journals.im.ac.cn

© PERZRMEDARAATIKSHES http://journals. im. ac. cn



1728 ISSN1000-3061 CN11-1998/Q

Chin J Biotech November 25, 2009 Vol.25 No.11

100 +

80 -

60 A

Survival rate (%)

0 10 20 30 40 50

Dosage of N* (Do=valuex10"ions/cm?)

B2 N'BFINEWRMEFETERLZ

Fig. 2 Surviving curve of strains after N" ion beam implanting.
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Fig. 3 Colonies after N* implantation.
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F2 EXKBERERKFR

Table 2 Factors and levels of orthogonal test

Factor
Level Ethyl alcohol concentration (%) Microwave power (W) Exacting time (s) Material - liquid ratio (W/V)
A B C D

1 50 150 50 1:160

2 70 200 110 1:200

3 90 250 130 1:240

x3 EXZIRERS5H
Table 3 Results and analysis of orthogonal test
Number of test A B C D Cordycepin content (mg/g)

1 1 1 1 1 7.455
2 1 2 2 2 7.787
3 1 3 3 3 7.896
4 2 1 2 3 8.757
5 2 2 3 2 8.004
6 2 3 1 1 7.069
7 3 1 3 2 7.350
8 3 2 2 3 7.851
9 3 3 1 1 7.491
K 7.713 7.854 7.458 7.650
K, 7.943 7.881 8.012 7.402
Ks 7.564 7.485 7.750 8.168
R 0.379 0.396 0.554 0.766
Importance of factors D>C>B>A
Best combination D;CyBrA,

x4 BTRINVRELERERSE

Table 4 Cordycepin content before and after ion beam

implantaion
g Group  Cordycepin content (mg/g)  Increase percentage (%)
S CK 9.220+0.026
2 1 11.896+0.037 29.0
g 2 10.888+0.281 18.1
£ 3 9.576:0.333 3.9
“ 4 9.546+0.200 3.5
5 10.024+0.601 8.7
6 10.634+0.307 15.3
1 2 3 4 5 6 7 8 9 10 11 7 10.43+£0.410 13.1
The No. of CK and mutant strains 8 11.05£0.226 19.8
9 10.11+0.321 9.7
B4 BFRINNRELEENE 1o 9.994+0.063 84
Fig. 4 Biomass of mycelia before and after ion beam. 11 10.1120.142 9.7
implantaion. 1: CK; 2: selective plate 1; 3: selective plate 2; 4: 12 11.924+0.063 293
selective plate 3; 5: selective plate 4, 6: selective plate 5, 7: 13 10.604+0.231 15.0
selective plate 6, 8: selective plate 7, 9: selective plate &, 10: 14 10.314+0.387 11.9
selective plate 9, 11: selective plate 10. 15 9.546+0.117 35
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11.80 mg/g, R 27% R [2] Masuda M, Urabe E, Sakurai A, et al. Production of
5 cordycepin by surface culture using the medicinal

x5 ERFREZMZELR

Table 5  Comparison of cordycepin content between
different generation

Generation  Cordycepin content (mg/g)  Increase percentage (%)
F; 11.784+0.062 27.6
F, 11.901+0.059 28.8
F; 11.872+0.149 26.9
F, 11.769+0.093 27.5
Fs 11.836+0.059 28.4
Fs 11.803+0.075 27.7
3 &%
10keV N* R
b b
N* ,
: 2.60x10" jons/cm?,
, -
70%,
200 W, 110 s, 1:240
b
b
(11.924+0.063) mg/e, 30%
6 ,

11.80 mg/g ,

’
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