O000000000000000D000000 = Investigation of culture conditions
and bioactive ingredients analysis...

goougon

E-mail: 9901114@mail.dyu.edu.tw

g

OO0O0OCordycepsmilitarisd 0 00000000 O0OOOO0O0ODOOOO0ODOOOO0OOOOOODOOOODOOO
gooobooboobobobooboobooobooooboobooboobobbobooboobooboobo
gbooobooboooboboobooboooboobooboobooboobobbooboooobooboon
OCordycepsmilitarisC D 0 000000000 OOO0OOODOOO0OOOOOOOOOODODOOOOODOOOOOODOn
goooboobo2xwbooboobobooboobobbobooboob2sboboooboooboooboon
Uo0o00bo0obOobboob0o0oboobODYeastExtractUYED O DO ODOODODOODODOOODOODOODOO
o0000O0b00o0ooO0obOooOo0oDoOobOooOOCmiitarisDOC0 000020100 000000DO00OO0ODODO
004314 ¢/L0 0000000010 00000000000DO0OO0O0ODO0ODOO0OOODOL.97 mg/g0 170.28 mg/L
oooobooboisbobooooooboobooboobooob0oobooboboboboooboobooboboo
oooobooboobobowywooobooboobobboobooboobobobobDbooboDooboobo20bD O
ooooboobobbobooobooboboboobooobooboboboOoboobooboawboobooboo
gooo2xwo0obo0ob0o0obooboboboobooobooboboboboDooboobobob2wob

goo:obog0o;,oboo,boobo ;0”000
g

OCO0O00QCO00O0OO00ODODOWmOoOO0ivABSTRACTVIiOOviiOO xOOOxvOOO xviOOO OO 100
Oob0og321000000b00000 32200000000 8221000000 82220000000 822200
0000923000000 92310000 10232000 1123307122340 00007?(SOD)14235000 142.3.6
U000 152400000000 1524100000 15242000000000 162430000 162440000 17245
gbo0d 17246000000 17247000000 182480000 182500 00000000000 19251000
0192520000 2026000000000 2026100 2126200 22263000 222640000 232700000
000232800000 24000 00000 25310000 253110000 2531200000 253130000 26
3140000 27320000 283210000000 2832200000000000000000O 293230000000
0000000293240 000000000000 29325000000000000000O 303260000 pHOO
ooo0boobgonbes27000b00booboboboobooobOon0oees2sgonoonooobononD 31
32900000000000000000 31330000 31331000000 3133200000 323330000000
Ub00000b00000 3233400000000000 3233500000000000 3333600 000000O
00 33337000000000000O 343380 0000000000DO0O0DLOMWOO 4339000000000
O000b00o0obOobobOob 4331 00000boobobooobooboobonbob v331pgoboobonoo
OO000ooO0oO00bOoO0O0Mb0000 3k340000 353410000000 (Mycelial biomass) 0 0 363.420 00
oooO?2m00b0 3634300 000000000 363440000020 000000 36345HPLCOOONO 3700
O000o0b 3410000000000 000O00DO00O0O 3842000000000000000 404300000
U0000000 4244000000000000000 45450000pHO00DOOOODODODO 48460000
Uo00o0boobo0oooobooogos147000b0000D0ODOODOSM4800000000O0ODOOOODOOO
56490000 00000000O00ODOOOOOR%410000000000006141100000000000 634.1200
gooobgoboer4130 0000000000 O 7044000000000 0000O00O0OWDOO 72415000
gboooboobobbooboobgob 4160 00000000000O000DO0O0O0DOOD 774170000000
gbooobooboboboboowboobgonvbooogse2bgob s4dn2uub o2moonbone200
gooobooobooo 93

gogno



LO0000@e%) 0000000 bdbOo0o0o0o0oo0oo00oDodbO0bODb 20000000000 DODO0ODODODODbDUObObOOOO
o3 D000 0O00ODO0ODOODO0O0ODOODOODOODOD0OD0O0ODODODOD?24(2:23-250 3. 00000000190 0000
000000 0o00obo0bbo0oobOo0bbOo0obU0oobboOnbiosssot 4. 0002006000000 DO0DDbDOOOOO
Jo0bo0obOoooboobooo s obgoo2o30dbodboboobooboooboobbooboobDoooboooo
0000000000000 e 0Db0O0OD0OODIDD0O0DDOO0ODODDOOD0ODO0OOSGe7-1730 7.0 0000000199900
go00o0o0oo:0bo0oboooysd 8. ddboooozoold0 0000 b00no0oOobOo0OnnO434-3509.00001998000
0000000000000 000b0000000b000DO1-1630 100000000000 DO0ODODOODDODOODODOODODOO
0@90)0 000 0000000000000 0000000000000000O00DO15(1):53-550 11.0000000200400000
00000 000 273:215-21712. 0000190000 00000000000 0ODOODOOOOOOOOODOODOODOOOOOO
0000100-1010 13. 0000000020010 000000000000000000O0O0ODOO0OODO 21(3)252-25414. 00000
gbooooosiodbdboboobooogbooboobobobobooooo2ib10o80-850 15. 000 0Doooogon
grotooodoobobob-00bob0obobobooooboOoDisoid:4r-490 16. 000020000000 0Db0OOOOOODO
oboooooooboobdboboboooooobDobDobOobOOobob0O0 1rObobUobOoOUDooDoboboboo
0000000000000 0000000000000000000000099-1020 18.00000000D0O0OO@98 OO OO
O000000000000000000000000D0D00018(2:108-10919. 0000000000019 000000000
U00O00b0O00obOoObisdsd: 4034050 20,000 ooobOoobegs oo boo-uaboboobooono
0013040:34-360 21. 00 0000O000COO0ODO0ODOODOO2002000000000000000000OO28(2):168-1720 22.
0000000000 DO0DO0ODO000O00O0ODO0DO0DbO000O00000000b00DbO0OO00O0ODOODOODOODOn13(1):
34-370 23.000019990 00000000000 0ODO0ODO0O0OO0ODO0O0OO0O7((2:145-1500 24.000000001992000000
000000000-00000000000D020(4):388-3920 25.000019970 0000000 [M]JODOODODOOOOOOn
O0D00000003%4-300 26. 000 000DO0O0OO0O0OO0DOO0ODLOOODODO0ODLDOOODDbDOU200DbODOUDODOODOO
O0000000426-280 27. 0 0000000000190 0000000000000 DO0O0OOO0ODODOO0OY030: 162-1670
2000 000000DO0O0DO0O0OODz020 0000000000000 0DLDO0OODDODO0ODDLOO0ODODDOOODO0ODODDOO1806
0:17-180 2.0 00000000000 RO3OOOOOODODOODOODOODODOOODODODO4:22-230 3000000000
0000199700 0000000000028070:4150 31. 0000000020020 00000000000000000O
030243440 32.00 0000000000200 000000000000000000000D00DO0ODOOOOOOODOOA48
01020:13-240 3.0 00 0000000000000 000000000000 0000O0O00O O 26050:326-3300 34.00
00000000 000ooooooooooobobobedObOnonoobobbododdddooooooooooooOoO20
010:24-250 .00 00000O000O0O0O0O0O200100000000000LPOOODOSODUGSH-PxUDODOOOOODOODOO
(2:137-13836. 000020010 0000000000 DODO0O0OOOOO0ODOO33070:39-460 37.000020080 00000000
gboobo0ooooboobO0obobobobooboobDobobOoboboboOo 8. Ubogb2o0 oo obobOobooOsoD
000000000000 0000o0o0o0oooOooyr150 0. 0000000 DDDDOO00DO0O0ODDOUoooon
020(4):29-300 40.0 000000000000 OW4000000000000D00O000ODODOO0ODOOOOOODOO004
0:36-380 4. 0 0000000000000 ER3UIDDDO0NDDOO0N0ND0DON0NDOO0NONOO0OODDOL4(1):1-20 42.0
gobodbogoezdbogbobooboobboobuoobbuoobuoobbuoobuouobnDbilzos0b:2880 43. 00000 O
obodbooobogboz2eidbdbobo0bboobbuouobUOoD40s8d:s0s-5060 44. 000D DOODDbOODD
gobooboosuidbooooboobbooboob ooy boobooboboooben3bmars-1790 45. 00000
gobooboorieotgonoodboooobgoboboobooboooboob oo boob oD booboobDboOoo
0Q0e1-8s0 46. 000019910 0000000000 0O00O0OD0DbO0ODbDOUODOsS0:42-440 47. 000 00DLO0O0ODbOOODO
gobOoOoes oo ooobio0 bob0boui4pio0:32-330 48. 0000 0opobogeesoooooooogoa
000000000 b00o0booooDisOs30d:18-190 49. 00001997000 00000OL0O0OODDO0ODDLOOODODOOODbDO0ODnOO
000000000000 D00DO0DO0000D0O0DOO00 50.Aravindan T, Viamala RN. Defferential effect of cordycepin on S and G2
phases of cell cycle in plasmodia of Physarum polycephalum Schw.Indian J Exp Biol 1991,29(9):801-804 51. Chassy, B, M. and Suhadolink, R.
J.1969. Nucleoside antibiotics 1VV.Metabolic fate of adenosine and cordycepin by Cordyceps militaris during cordyceoin
biosynthesis.Biochim.Biophys.Acta.182:307-315 52. Chen, Y. J., Shiao, M. S., Lee, S. S anf Wang, S. Y. 1997. Effect of Cordyceps sinesis on the
proliferation and differentiation of human leukemic U937 cells. Life Sciences 6001 2500 :2349-2359. 53. Choi, M A., Lee, W. K. and Kim, M. S.
2001 Identification and antibacterial activity of volatile flavor components of Cordyceps militaris. J. Food. Sci. Nutr. 400 100 :18-22. 54. Furuya, T.,
M. Hirotani, and M. Matsuzawa. 1983. N6- 2-hydroxyethyl(] adenosing, a biologically active compound from cultured mycelium of Cordyceps
and lsaria species. Phytochemistry 22:2509-2512. 55. Kiho, T., Hui, J. I., Yamane, A. and Ukai, S. 1993. Polysaccharides in fungi.
XXXI11.Hypoglycemic activity and chemical properties of a polysaccharides from the culture mycelium of Cordyceps sinensis. Biol. Pharm. Bull.
160 1200 :1291-1293. 56. Kim, K. M., Kwon, Y. G., Kim, T. W and Kim, Y. M. 2003. Methanol extract of Cordycrps pruinosa inhibits in vitro
and in vivo inflammatory mediators by suppressing NF-KB activation. Toxicology and Applied Pharmacology 190:1-8. 57. Kodama, E. N.,
McCaffrey, R. P., Yusa, K and Mitsuya, H. 2002. Antileukemic activity and mechanism of action of cordycepin against terminal deoxynucleotidyl



transferase — positived TdT+0O leukemic cells. Biochemical pharmacology 59:273-281. 58. Kneifel, H., Konig, W. A., Loeffler, W. and Muller, R.
1977 .Ophiocordin and antifungal antibiories of Cordyceps ophioglossoides. Archives Microbiology, 26: 113-121. 59. Kuznetsov, D. A. and
Musajev, N. 1. 1990. The molecular mode of brain mRNA processing damge followed by the suppression of posttranscriptional polyd AL synthesis
with cordycepin. Int.J. Neurosci.(0 Engd 51:53-67. 60. Liu, J. Y.S., Yang, X., Chen, Z. and Li, J. 1997. Anticarinogenic effect and hormonal effect
of Cordyceps militaris Link. Zhongguo Zhongyao Zanzhi. 220 20 :111-113. 61. Mao, X. B., Eksiwong, T., Chauvatcharin, S and Zhong, J. J.
2004. Optimization of carbon source and carbon / nitrogen ratio for cordycepin production by submerged cultivation of medicinal mushroom
Cordycrps militaris. Process Biochemistry. 1-6. 62. Park, C., Hong, S. H., Lee, J. Y., Kim, G. Y., Choi, Y. H. 2005. Growth inhibition of U937
leukemia cells by aquesous extract of Cordycrps militaris tjrough induction of apoptosis. Oncol Rep. 1300 600 :1211-1216. 63. Park, J. P., Kim, S.
W., Hwang, H. J and Yun, J. W. 2001. Optimization of submerged culture conditions for the mycelia growth and exo-biopolymer production by
Cordycrps militaris. Letters in Applied Microbiology 33:76-81. 64. Park, J. P., Kim, Y. M., Woo, Kim, S. W., Hwang, H. J., Cho, Y. J.,Lee, Y. S,
Song, C. H and Yun, J.W. 2002. Effect of aeration rate on the mycelial morphology and exo-biopolymer production in Cordycrps militaris.
Process. Biochemistry 37:1257-1262. 65. Shih, | L ;Tsai, K-L, Hsieh, C. 2007. Effect of culture condition on the mycelial growth and bioactive
mefabolite production in submyced culture of cordyceps militaris.Biochem Eugin.J. 33,193-201. 66. Sugar, Alan. M. and Mccaffrey, R. P. 1998.
Amtifungal activity of 3 -deoxydenosined cordycepin] . Antimicrob. Agents Chemother 4200 600 :1324-1327. 67. Wang, Z., He, Z., Li, S and
Yuan, Q. 2005. Purification and partial characterization of Cu,Zn containing superoxide dismutase from entomogenous fungal species Cordycrps
militaris. Enzyme and Microbial Techonology 5:1-8. 68. Wataya Y, Hiraoka O. 1984. 3' -Deoxyinosine as an anti-Leishmanial agent:The
metabolism and cytotoxic effect of 3 -deoxyinosine in Leishmania tropaca promastigotes.Biochem Biophys Res Commun. 123(2):677-683 69.
Xiao, J. H., Chen, D. X,, Xiao, Y., Liu, J. W. Liu, Z. L., Wan, W. H., Fang, N., Bing, B. T., Liang, Z. Q and Liu, A. Y. 2004. Optimization of
submerged culture conditions for mycelial polysaccharide production in Cordycrps pruinosa. Process Biochemistry 1-7. 70. Yamkaguchi Y,Couitis
N,Park SJ,et al. 1976. The action of cordycepin on nascent nuclear RNA and poly(A) synthesis in regenerating live[J].Europen Journalr of
Biochemistry.(5):125~129. 71. Yoshikawa, N., Nakamura, K., Yamaguchi, Y., Kagota, S., Shinozuka, K and Kunitomo, M. 2004. Antitumour
activity of cordycepin in mice. Clin Exp Pharmacol Physiol. 310 200 :51-53. 72. Yoo, H. S., Shin, JW., Cho, J. H., Son, C. G., Lee, T. W., Park,
S.Y. and Cho, C. K. 2004. Effects of Cordycrps militaris extract on angiogenesis and tumor growth. Acta pharmacol Sin. 2500 501 :657-665.



