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Abstract: Cordycepin is the major effective component of Cordyceps militaris ,which is getting
more and more attention for its hygienic and medical effects. In this study,we obtained several
strains with high cordycepin yield from Cordyceps militaris JN168 by using ion beam,
nitrosoguanidine and ion beam-nitrosoguanidine mixed mutation. After further screened,the high
yield compound mutation strain 2 was obtained. Furthermore, the liquid medium composition of this
strain was optimized for the fermentation of cordycepin. The results showed that the components of
optimized medium were as follows:glucose 40 g/L,yeast extract 25 g/L,MgSO, -7H,O 0.6 g/L,
K,HPO, -3H,0 0.6 g/L,KH,PO, 0.6 g/L. With this optimized medium,the yield of cordycepin
increased 5 times,reaching 1 045.65 mg/L.
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Fig. 3 Production of cordycepin by NTG mutant strain in

liquid fermentation
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Fig. 5 Production of cordycepin by ion beam mutant

strain in liquid fermentation
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Fig. 6 Production of cordycepin by compound mutation
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Fig. 9 Effect of yeast extract powder concentration on cell
growth and the production of cordycepin

233 AERE R R IZA Cordyceps militaris JN168

AARERFZREFTH Y HEETRTLZHEE

ity (O WH I 768 R L Ul R A 55 ) AT 1)

REAE IE B K AL W 1B DR ARG . BRI Eh i e 1L 55
HIKF- 55 20 i PR 3R e K P AH DG DA TG 52 e A2 4 A A
FEPEF RNA G, 1 2 0085 B BT &k o 1R 19 28
K R Wy e A I dIE R . BT i i B T
JoT St Y BE T TR A B R W e R R R R R
MgSO, - 7TH0 Jit it ¥ & % & 4 0.2.,0.4.0.6.0.8.,1.0,
1.2 mg/mL, HEATAS ] 57 4 ¥ 2 1Y MeSO, - TH,0 Xf
Cordyceps militaris JN168 7 T 14 Fl Ht 70 2R (1) 5% W] S5
5, B 10 AT LA H, MgS0,- 7TH,0 Jii vk &k 0.6
mg/mL I, HUFF T O AR, do IOk F)
879.27 mg/L. BRI 2 Wk B 7E MgSO,- 7TH,0 i it ik
JEH 1.0 mg/mL B 5 KI5 3 33 mg/mL,

1000 -
900 [ 35
= 800 | 305
2 700 £
E 15 @
= 600 [ <
p( ~—
% 500 [ 202
mEH A %
B 400 | 15 I8
v 1
* 300 F <
- 10 =
= 200 [ . i
e TR 5
100 —a— TR R
O 1 1 1 O
00 02 04 06 08 10 12

MgSO, 7TH,OfT it ¥ & /(g/dL)
B 10 MgSO,7H,O REREMIFHRERFEKMN~HE
EX:0EAl
Fig. 10 Effect of MgSO, -7H,O concentration on cell

growth and the production of cordycepin

2.3.4 B R AT Fe BB = 247 R JE 5T Cordyceps
militaris JN168 # 4k &£ K fo /= &k ¥ F 85 ¥ 0
K,HPO, -3H,0 Fl KH,PO, A~ 4 it % &5 - i1 B 5
T, T HE X B SR pH A —E WS, B A
K,HPO,-3H,0 #1 KH,PO, & i i) 5t 5 e B X6} T 4 A=
KA Y OE b B, 2 B K HPO, -3H,0 Al
KH,PO, i 5 & 4% )% 5351 2 0.2,0.4,0.6.,0.8 ,1.0,1.2
mg/mL #1708 . mE 11 A LUE 1, #F K,HPO,-
3H,0 il KH,PO, Bt i B4 0.6 mg/mL I, HIFLER
PRI L35 1 045.65 mg/L, {H B AR & 1k G,
4 K,HPO,-3H,0 Fl KH,PO, 57 & ¥ &4 0.8 mg/mL,
PRV B, 8 23.36 mg/mlL,

[ 3 = 2

MAERHAYUE SHMME SR EZFEY
WPER R QRN E, TR KRR A

LHStHRASIL 2015 FE 34 5% 81




RESEARCH ART'CLE LIU Jinbin,et al: Mutation Breeding and Cordycepin Production
Study of Cordyceps militaris JN168

1200 7 o4 M2 PR — S AT LA, A XS P — i
%1000- 123 A2 i ELE 23T B IR AR S A T
£l i g ARTT HCBL O 5, R A o R A — 3
2 :m§ Hi i XfE LA IR 4507 AR A A BT DASR e 7
g o :ﬁ@ R 45 %6 8 00 e T RN BB T A B R R A o
f’mi 400 | :2 % %) X A
H ol th ARBFGE 2o 2, 7541 DA ILILE 6

TR TSR YRR TR 1) 38 75728 B R A 2 AL AU 37 44 3 Bk L
K,HPO, FIKH,PO,F & /(mg/mL) WA MEM MRS AER 14-3 ME SBAR 2,
11 KHPO,-3H,;0 #1 KH,PO, /& £ ik & %t #§ 1 25 5 & 2) i AT B B DU F7 2k AT 40 /L, %

ERKMEHEZH 0 BB 25 ¢/L.,MgSO0, - 7H,0 0.6 ¢/L,K,HPO,-3H,0

Fig. 11 Effect of K,HPO,-3H,0 and KH,PO, concentration 0.6 g/L ,KH,PO, 0.6 g/Lo
on cell growth and the production of cordycepin 3)VER TS INFT A R, & et 8 d Y& F,

BROANTAMRERC AN, HAVRERE S5 h %7 5 1 045.65 mg/L, 5 5 2R R 44 HE
Az R A A Y G P R s SR () 633.47 mg/L M H 32 T 412.18 mg/LI2,

S S

[1]%R% X258, BRI S IT R RT]. th 25 ,2007,38(8) :1269-1272.
CAI Youhua, LIU Xueming. Advances in research and development of cordycepin[J]. Chinese Traditional and Herbal Drugs,
2007,38(8):1269-1272.(in Chinese)

[2] WK, AREL, 152, A5 5 L 20 0 R e A A A BT 0], B b BF 58 5 T %, 2008,29(9) :31-33.
MENG Zhaoli,ZHU Kai,FENG Yun,et al. Study on the bacteriostasic activity and antioxidation of Cordyceps Militaris
polysaccharide[J]. Food Research and Development,2008,29(9):31-33.(in Chinese)

[31EARMN, AN, X248 RS ROR S (9 BT 7k e [1]. of [ £ 111, 2009,28(2) :3-7.
XIA Chunyu,SUN Wei, LIU Xueming. Research advances on bioactive constituents of Cordyceps [J]. Edible Fungi of China,
2009,28(2):3-7.(in Chinese)

[ 4] Seldin D, Lahey S, Urbano A, et al. Phase I trial of cordycepin and deoxycoformycin in TdT-positive acute leukemia [J]. Blood,
1997,90(10) : 246b.

[5]fEZm, s, X 2 0. w0 A i M 4 BT S 0L [D]. BTN AL RL %, 1990(3) : 53-58.
JIAO Yanchao, LIANG Zongqi, LIU Aiying. Metabolites with biological activelity in the genus Cordyceps and it’s anamorph[J].
Journal of Guizhou Agricultural Sciences, 1990(3):53-58.(in Chinese)

(6] XA, Bt mobrie 45, MEH R (3" - BUANRTY ) BE S0k e (2534 ) [J]. LA L%+ 4f ,2004,20(2) :89-93.
LIU Dongze,CHEN Wei,GAO Xinhua. Progress of research on cordycepin (3’-Deoxyadenosine) [J]. Acta Agriculturae
Shanghai, 2004 ,20(2) :89-93.(in Chinese)

[ 7] SCHEM, HESE)I 756 B | 45 T K B 48 % 4y 412 i 0 Hhe o e 0 07 38 7 4k O BIF S [J]. & A k2% ,2010,31(5) : 175-79.
WEN Tingchi, KANG Jichuan, LEI Bangxing, et al. Enhanced production of cordycepin by submerged culture using additives in
Cordyceps militaris[J]. Food Science,2010,31(5):175-79.(in Chinese)

[ 8 ] Masuda M, Urabe E,Sakurai A,et al. Production of cordycepin by surface culture using the medicinal mushroom Cordyceps
militaris[J]. Enzyme and Microbial Technology,2006,39(4) .641-646.

[T AAARE, RS, R, 45 B 3R 25 AR AT 5T ik SR (1], BARZS W) 5 1R K, 2011,26(5) :434-436.
YU Bocheng, TANG Yongfan, TANG Liang,et al. Advances in study on pharmacological effects of cordycepin [J]. Drugs &
Clinic,2011,26(5) :434-436.(in Chinese)

[10] 44, e, P B & 45 It AR 5 A5 22 b O M 3 o A A T 2 (U], B0t 5 K I8 L0k, 2004,30(4) :35-38.
CHE Zhenming, WANG Yan,ZHOU Lili ,et al. Study on the breeding of a new variety of Cordyceps militaris by mutated with

JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol.34 No.8 2015



£, 5 4R Cordyceps militaris JN168 Akt % T A AP B R S A B = R ¥ &

p<3

ultraviolet radiation[J]. College of Bioengineering of Xihua University,2004,30(4).35-38.(in Chinese)

(11] A5 RS A U R80T 8 S RGBT T[], B 5 A W HOR 2441 ,2005,24(5) : 107-110.
FU Mingjia. Study on the carotenoid produced from Cordyceps militaris L[J]. Food and Fermentation Industries,2005,24(5):
107-110. (in Chinese )

[12] fE 25 PR Al 3G 45528, 5% I BB Cordyceps militaris IN168 ) R B A K B R AE R OLAL[T]. B 5 A W HR 2440,
2013,32(2):135-142.
YUE Cuicui, SHEN Jiangzeng, CAI Yujie,et al. Optimization of fermentation condition for codycepin by Cordyceps militaris[J].
Journal of Food Science and Biotechnology,2013,32(2):135-142.(in Chinese)

[13] R, Tk fddd B2 45 RAL R AR 43 19 20 Ak 0 R IR 2 % T vt R 38 10 T 20 58 (0], B 5 AR W R % 4 ,2012,31
(4).38-42.
CHEN Tao, SHEN Jiangzeng, CAI Yujie,et al. Purification of cordycepin from fermentation broth of Cordyceps militaris with
macroporous resin[J]. Journal of Food Science and Biotechnology,2012,31(4).38-42.

= W fHF =

SWER(PN): 2015 FHERENFSFARES
Brim s Ft . S e s A Wy B e A Ao By T A A AR ) o

JFiE A . 2015-10-23 S50 H . 2015-10-25

FrAEsk: #AEE EE LI P E Y A

TRINAL . 22 BLEE BRI A R A B = e R 2 64 SR 2 & b R 27 e s DU 75 81 52
15 2 HLTE . 010-64807200 E-MAIL: csm@im.ac.cn

2= Ml . http://csm.im.ac.cn/templates/team/introduction.aspx?nodeid=9&page=ContentPage&contentid=3066

SV AR m GRS B R R A BRA W] =R AE AT B B 2 b E B A B
DU BRI BT 2L 7] 7K I8 6 <2015 48 vh E R W2 2 2 R AE 227 E T 2015 48 10 A 23—27 HEE#MdL A HE 2847 . &
WAL W 4 [ IS G AR W 2 W5 oy AT S e 58~ 5 B B8 i ORI K R AL T = e A 301 o 7 3t —— 87
BHE TR 5aE K FH AT F RGN R & BB TR A [R] i 3 mT A 50 24 i B A7 KU AL sk Sk
SO S R WA OC R A2 ol e A Rl 22 B2l JFRTE 237 7R A C B i,

SWERAFN): E+—XRcEEFRYRESEUEEFRAEZRAHTS

i H 81 . 2015-10-13 L5 H T : 2015-10-16

FRAES . BT X FLAHh . A AR RS B

FIERAL P EAYE S S TFAYE SR ZE 5 &

BRN. T—1F ARG . 021-54922818

E-MAIL: csbmb@sibs.ac.cn WL ¥ . http://www.csbmb.org.cn/news.asp?id=506

KU SN b AP A 500 T AW 5 o ZE N el 25 By 2% F2 0 B8 - — Uk 4 [ 2 [X T E 5 o WLt 15 9
PRI 2 BOE T 2015 4F 10 A 13-16 H7E BWEHT2AT, AW I U “FE N D RE 5 R sk L IR 127 , & BONKE
295 150 A, B R %l 2= 51 2 b Bk g 9 A= B e 2 A 240 T 23 7 2R W2 T K R R SR IR R 2D DR W
PRI BT AR & 5K 2 3 R E 2L BRI S 25 (R ER B .

ZX N 75 - DNA I BB #2 (W72 1B 52 | o 4L 45 5 i R 3 3K 0 2 (e S B 52 56 ) ; SR L3t 1% 4 1% (DN A 4 2 11 48
Mi45); RNA JRE I #2(RNA 7= 4= J2 Ho ) i)

LHStHRASIL 2015 FE 34 5% 81



