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ABSTRACT
CORDYAPS IS A FAMOUS CHINESE HERBAL MEDICINE WHICH ORIGINATE FROM CORDYAPS SP. INFECTED
LARVA. THE CORDYCEPS MYCELIUM BY FERMENTATION TECHNOLOGY HAS BEEN PRODUCED AS HEALTH
WITH ECONOMIC AVAILABILITY AND BETTER HOMOGENEITY THAN NATURAL CORDYCEPS. IT IS
IMPORTANT THAT THE CHOICE OF SPECIES AND THE PRODUCTION OF THE FUNCTIONAL INGREDIENTS
OF INDICATION DURING FERMENTATION PROCESS REGARDING INOCULUM IN INDUSTRY. THIS STUDY
EVALUATED THE MYCELIA AND THE CONTENTS OF THE FUNCTIONAL INGREDIENTS OF INDICATION
(ADENOSINE, CORDYCEPIN AND HEA), AND BIOMASS IN SUPERNATANT AT DIFFERENT TEMPERATURE
COMPARED THE ANTIBACTERIAL ACTIVITY OF THE MYCELIA AND THE SUPERNATANTS, INVESTIGATED
THE EFFECTS OF C/N COMPONENTS IN MEDIA ON THE MYCELIA AND THE FUNCTIONAL INGREDIENTS OF
INDICATION DURING FERMENTATION PROCESS AMONG C. SINENSIS, C. GRACILIS, C. MEMORABILIS, C.
MILITARIS AND C. OPHIOGLOSSOIDES. RESULTS SHOWED THE PRODUCTION OF MYCELIA WITH AN
CONTINUED INCREASE DURING 20 DAYS - SHAKING INCUBATION AT 20 0 EACH TESTED SPECIES EXCEPT
C. OPHIOSLOSSOIDES MYCELIAL PRODUCTION KEPT STUDY FOR THE 10 - 15 DAY PERIOD AND THEN
LITTLE DECREASED UNTIL THE END OF EXPERIMENT. THE OPTIMUM TEMPERATURE RANGE FOR
MYCELIA PRODUCTION TO SPECIES AT THE 5 DAY INCUBATION IS FOLLOWING : 23 0 FOR C. SINESIS, C.
MEMORABILIS AND C. GRACILIS, 20 0 FOR C. MILITARIS AND C. OPHIOGLOSSIDES. THE BIOMASS OF THE
SUPERNATANTS FROM FERMENTATIVE BROTH IS INDEPENDENCE WITH INCUBATION OF ADENOSINE IN
MYCELIUM FOUND IN C. MILITARIS AT 20 O INCUBATION, THE HIGHEST CONTENTS OF CORDYCEPIN IN
MYCELIUM FOUND IN C. MILITASIS AT 23 0, AND THE HIGHEST CONTENTS OF HEA IN MYCELIUM FOUND
IN C. MILITARIS AT 14 0 FOR THE DIFFERENT TEMPERATURE INCUBATION EXPERIMENTS AMONG
CORDYCEPS SPECIES. THE ABOVE FUNCTIONAL INGREDIENTS OF INDICATION IN THE SUPERNATANTS ALL
HIGHEST EXISTED IN C. MILITARIS AT 140,23 0 INCUBATION, RESPECTIVELY. THE HOT-WATER
EXTRACTS FROM CORDYCEPS SPECIES TO STAPHLOCOCCUS AURENS, SERRATIA MARCESCENS AND
ESHERICHIA COLI HAD BETTER ANTIBACTERIAL ACTIVITY THAN THE OTHERS AMONG THE SEVEN
SELECTED PATHOGENS AND INDEPENDENT OF INCUBATION TEMPERATURE. THE SUPERNATANTS OF
FERMENTATIVE BROTH HAD SLIGHT ANTIBACTERIAL ACTIVITY VARIED FROM CORDYCEPS SPECIES BY
INCUBATION TEMPERATURE WITH DILUTIONS. THE HIGHEST MYCELIAL PRODUCTION AND THE
CONTENTS OF CORDYCEPIN IN MYCELIA FOR C. MEMORABILIS AND THE HIGHEST THE CONTENTS OF
ADENOSINE AND MANNITOL IN MYCELIA FOR C. MILITARIS IN WS MEDIUM AMONG CORDYCEPS SPECIES
HAVE BEEN FOUND. HOWEVER, C. MILITARIS HAD THE HIGHEST MYCELIAL PRODUCTION AND THE
CONTENTS OF ADENOSINE AND MANNITOL IN MYCELIA, AND C. OPHIOGOLSSOIDES HAD THE HIGHEST
CONTENTS OF CORDYCEPIN IN MYCELIA IN GMS AMONG CORDYCEPS SPECIES. IN ADDITION, TRACE
CONTENTS OF THE FUNCTIONAL INGREDIENTS OF INDICATION EXISTED IN THE SUPERNATANTS OF
FERMENTATIVE BROTH VARIED FROM SPECIES. IN5 L FERMENTOR, THE MYCELIA PRODUCTION OF C.
SINENSIS WAS THE HIGHEST AMONG THE TESTED CORDYCEPS SPECIES IN THE SAME CONDITION OF
ADENOSINE AND CORDYCEPIN IN MYCELIA FOR C. MILITARIS, AND THE CONTENTS OF MANNITOL IN
MYCELIA FOR C. GRACILIS. THE HIGHEST CONTENTS IS MANNITOL THE SECOND IS ADENOSINE, AND THE
THIRD IS CORDYCEPIN IN VIEWING OF THE FUNCTIONAL INGREDIENTS OF INDICATION IN MYCELIA FOR
CORDYCEPS SPECIES. IN CONCLUSION, THE PRODUCTION OF THE MYCELIA AND THE FUNCTIONAL
INGREDIENTS OF INDICATION IN MYCELIA VARIED WITH THE SPECIES OF CORDYCEPS DURING
FERMENTATION PROCESS. THERE ARE NO IN ACCORDANCE WITH RELATIONSHIPS BETWEEN ITSELF
SPECIAL POTENTIAL IN APPLICATION CONSIDERATION FOR FUTURE.

Keywords : CORDYCEPS, FERMENTATION, MYCELIUM, FUNCTIONAL INGREDIENTS



Table of Contents

oo oo-PLOO0OD0OO--P3210000000--P3220000000000--P42210000000000
0--P5222000000000000--P6230000000O--P72310000000000--P72320000000
ob--P823300000000O0--P92340000000--P24000000000O--P1O02500000000O
O--Pl3260000000000000O0DO0O0ODOODOO--P18270000000O0O-P192.7.1 CORDYCEPS GRCILIS
0 CCRC 322170 --P19 2.7.2 CORDYCEPS MILITARIS LINKO CCRC 322190 --P19 2.7.3 CORDYCEPS
OPHIOGLOSSOIDESO EHRENB.O LINKO CCRC 32200 --P20 2.7.4 CORDYCEPS SINENSISO BERK.O SACC.0 CCRC
364210 --P200 00 ODOOOO--P22310000000000000O0O0O0OO0ODOLOODODODOOOODODLO
ob--pP2231100000000--P223120000000-P223.1.30000000-P2332HPLCOODOYMO0OO
ON6-0 0D 0O0--P2333000000O--P243310000--P243320000--P2433300000--P25340000
Uooobgob--pP253410000000000000--P253420000000000-P26350 0000000
ob0--P2635100--P26352000--P26353000--P273.5400000000-P27355HPLCODOO?2ODO0O
gooobgo--p273551020000000--P273552000000000--P27000 000O0DO--P3041000
gbooobgz200bdgb--pP304110000000--P304.1200000000--P3142000000000000
googsd--pP3l4210000000--P3142200000000--P324300000000--P3543100000O°%0
O00--P35432000000WW0O0O0O--P364330000000000O0O--P3943400000000000O0--P40
4350000N6-000002W000-P4243600000N6-00000W0O00O--P42440000000000
0--P45441000000000000000--P454411014000000000000--P45441201700000
O000000--P474413020000000000000--P484414023000000000000--P494.4200
0o0o00ob0o0ob0ob0boboo0obo0oboDoboOo--Pe3442100004 000000000000 0O0O-P534.4.220
001000000 b0oboo0obOo0--pP444230002000000000000000--P614.4240002300
Oooobooobobobo--Pe24500000000000000DO0ODO--PeO45100000000000O--P694.5.2
O0o00booobobD--pPeo46000000000O0O--P7446.1DO0O--P74462000000--P744.6.3PHU0O--P75
46400000000-Pr6e46500 00000000000 0DO0O0OO--P834660000000O0000O00O0O0O0OO
O--pOC 00O OO--P97

REFERENCES

1L.000oo0oooosioodoooooooooobbooboboo2ob120:7or-7690 2000 00000D19%%0 0 00OO0O0O
o00oboo0ooooo0oobb0o0obobo0oDb0bnnon:sssy 3000 boogesonooooooooooong
OPP2800 40000000 0OOODOOODODOODO0O0O0ODO0O0OOODOOOODOOOD20:18-270 5.0000000000O
o018 0iooooooooonbooooseosd:1-3s0 e d0noo1000oooooooooobooononbog2202
0:36-400 7.0 00000000 0C0OO0OOO19S000000000DO0O00OO0O0O0O0ODOO0O0ODOOO O15040:255-2560 8.
gbooboooogorbdbobobooobooboobobobobobbeosn:2-3d s.0bogo1eesunooooooooogn
gboobooooob22020:93-950 10.0000000019870000000000000000O001160110:43-440 11.00000
gl oooooobooboboboooooboobobobob1ziiige4z-440 120000000000019910000000
gboobooooobobOdbi4biz20:20-220 13.00 0000000000180 0000000000000 00O000O0O0O0OOO
goo0os8boed :352-3540 1400000000000 00O0O0O198 OO OOOOOODOODO0OOO0OOO0OOOOOOOoOO"boOo0n
O00000000D014040:620 15.000019900000000@CO0)Q0OoO000DOOo00obDOoO0OoDOOoOoOoDoOOO
0 PP100-1010 16.0000D00DOOOOOOO19G O 000D 0O0O0OOOOOOOO3NDDO0ODOODOOODOOOOOODOO1703
0:36-370 170 0000000190100 0000000000DO00O00O0O0OO0OO0OO0OO0DO0ODLO0O0O0O O0O260100:768-771
g1 godoobooooboes oo obobooooobobobobblidbzo:3t-330 19,00 0boooooeestoun
goooob-b0b0ob0ooboobouobgDba2eb40:189-1900 200000 0O 0DOO0OO0OODOOoOODODLDOobOOobDOobOOOOO
grootoiodoobdbdoboobobobobooooboobobobUobsbigsssst 21000 0boooooonog
0%l 00000000db0b0bO0ob00OOnogPP4ss-4650 22000 DOO197700000O0DOODOOLOOOOOPPIIO 23.0
ooobooooooooobooobbooesggooooooooooooooooTiO DooboooooboOooooooo
015050:265-2660 2400000000000 000O0O0O0DOO0OOODOOO0ODOO0OOOO0OOOOOOODODDOO8
020:108-1090 25.0 0000001980 0 0000OO00DLO0OO0ODOO0O0ODOO0OODOOOOODOO0OD18O20:110-1110
2600000001900 00000000 DO0O0O0MO0OHPLCOOOODDO15050:33-340 27.000000001930 000
ooooo0ooooOoo0oobbo0ooboooooob0ooooOoo DoooDoOOoooDoOoOoOoooePe9-1020 28.00000O0O0OODOO
oo 0o oooooooobbooobobooonoDirgsb:220 29.00001980 0000000000000 DLOOODO
00100120:531-5330 0.0 000000000088 O OO0 DO0bOOooo-0?200000000000013040:34-360 31.



gbooboooogzbdbobobooooooob-0bo0oboobooboboO20040:388-3920 320000000000 019950
gbooboooooboobOoboboboooooboebsg:tez-1670 3.0 00000000 O0OODOODOOID 000000000
Ub00000000026050:326-3300 4.0 00000000000000000O000O0O00O0O0ODOOD1940000000000
U000 O0o00o0o0o0oooobobobOobo2o01b:24-250 .0000199 000000000 0DO0DLOOOOOODOODOO
gooooooppP2el 36.000000000O0O19S000000000O00O000O00O0O0O0DODOS32030:1420 37.00001984
gbooboooooboobooboboboobooooobooboboboorP400 38000 00OOOOOOODOODODODOODOOO
go1s400 00000000 b00b0oboobooooooobooboesoooooobooboboboobooooDbasos
0:403-4050 40.00000000D00DO0O40 00 00O0O0ODO0ODO0ODOOOO280000000000O00O OOo2:110 4200
gb1920 0 0000000000000 00D00D0bO0b0bOb0bDbD20:36-370 420000198000 000D00ObOO0O
O00000000000000PPS3405920 7060 43.000000001994000000000000000£0O25050:269-2710
4400001500 000000000000000PP34-350 45.000000001904000000000000DO0O00O0ODOO
00010040:413-4140 460 000000000 0O0O0O0ODOOODOGIDDO0O0ODO0OODOOOOODODOOODOO 14012
0:35-370 47.00000000D000O0DOO0O0OOO0O0OWS7D 0000000 DO00DO0O0oDbOOn OO D4:239-2400 48.
O00oooooesoooooooooooooobooooooiobb00bbO0o0 o0bo21020:45-460 4000000
O0opooOoooo1e40000obboooooo0obob0oobo0oooDo0n 01o040:36-380 50.0000 001990000
gboboooooboobobobobooobooisgiog:3s-37rh siogbooooooooezbobobobooooooTon
gbooboooooboobobogr0ib27rg s20000000000000DL0O00O0O0O01970O0000O0OObOOOMAaO?
gboboooooooobobobobobooooobobgobees2-860 53.000019970 000000000000 0O0O0OOO
gbooboooooboobOoboboobonooooobogereeys-gon 54000019910 00000000000000O00O0O00OO0O10
gsh:42-440 55.00000000000000001980 0000000000000 0DO0140100:32-330 56.0000000
gbooboooootooboboboooooobobobooobooooo ooooobooboboboboooooobooono
OPP81-850 57.00 0000 ODO170 00000000000 0O000000000D00DO0O035020:209-2190 58.000000
gbooo1200000b0dbobobobooboobobobobobooobooboob bOb12o50:2880 9.0 0000000000
gbooboooogesodboboboooooooobooboboorboboboooboooobgebn3b:rs-1790 e0.0 00O
ggvoooooooodboboboooooooobooboboboooooooooboooboobob o alboboboboo
OO0000o0o0oooo1es70 00000000 ob00o0o0o0oPP1-230 620000198000 00000PHYTOCORDYCEPSO O
Oo00o00ooooboobOoboboboboonbo oppP27-310 e3.0 00019300 000D-O000D00ODO0ODOSE-HPLCOODOODOOO
UO01-3-BETADUOUUODOD ODDOOOOOO0OO0O0OD10020:477-4990 6400001940 00000000000 O 136:32-360
65.AGUTTER, P. S. AND MCCALDIN, B. 1979. INHIBITION OF RIBONUCLEIC ACID EFFLUX FROM ISOLA -TE SV-40-3T3 CELL
NUCLEI BY 3'-DEOXYADENOSINEQO CORDYCEPINO . BIOCHEM. J. 180:371-378. 66.ALEXOPOLUS, C. J., MIMS, C. W. AND
BLACKWELL, M. 1996. INTRODUCTORY MYCOLOGY, WILEY, N-EW YORK. 67.BAO, T. T., WANG, G. F. AND YANG, J. L. 1988.
PHARMACOLOGICAL ACTION OF CORDYCEPS SINEN -SIS CHUNG HIS CHIEH HO TAS CHIH. 801 60J :352-354. 68.BASITH, M.
AND MADELIN, M. F. 1968. STUDIES ON THE PRODUCTION OF PERITHECIAL STROMA BY CORDYCEPS MILITARIS IN
ARTIFICIAL CULTURE. CAN. J. BATONY. 46:473-480. 69.CHEN, Y. J., SHIAO, M. S., LEE, S. S. AND WANG, S. Y. 1997. EFFECT OF
CORDYCEPE SINENSI -S ON THE PROLIFERATION AND DIFFERENTIATION OF HUMAN LEUKEMIC U937 CELL. LIFE SCI.
60: 2349-2359. 70.CUNINGHAM, K. G., HUTCHINSON, S. A., MANSON, W. AND SPRING, F. S. 1950. CORDYCEPIN A METABOLIC
PRODUCT FROM CULTURES OF CORDYCEPS MILITARIS LINK. NATURALO LONDONU 166:949- 951. 71.DEITCH, A. D. AND
SAWICKI, S. G. 1979. EFFECTS OF CORDYCEPIN ON MICROTUBULES OF CULTURE -D MAMMALIAN CELLS. EXP. CELL.
RES. 118:1-13. 72.FENG, M. G., ZHOU, O. G. AND FENG, G. H. 1987. VASODILATING EFFECT OF CULTURED CORDYCEP -S
SINENSISO BERKDO SACC. MYCELIA IN ANESTHETIZED DOGS. CHUNG YAO TUNG PAO. 1200 1200 : 41-45. 73.FOUQUET, H. R,,
WICK, R., BOHME, R. AND SAUER, H. W. 1975. EFFECTS OF CORDYCEPIN ON RNA SYNTHESIS IN PHYCEPHALUM. ACH.
BIOPHYS. 168:273-280. 74.FREDERIKSEN. S., MALLING, H. AND KLENOW, H. 1965. BIOCHE. BIOPHYS. ACTA 95,189.0 CITAT
-ION INDIRECTLY FROM FURUYA, T., M. HIROTANI, AND M. MATSUZAWA. 1983. N6-0 2-HYDROXYETH -YLO ADENOSINE,
A BIOLOGICALLY ACTIVE COMPOUND FROM CULTURED MYCELIUM OF CORDYCEPS AND ISARIA SPECIES.
PHYTOCHEMISTRY. 22:2509-2512.00 50 O . 75.FURUYA, T., M. HIROTANI, AND M. MATSUZAWA. 1983. N6-

0 2-HYDROXYETHYLO ADENOSINE, A BIOL -OGICALLY ACTIVE COMPOUND FROM CULTURED MYCELIUM OF
CORDYCEPS AND ISARIA SPECIES. PHYTO -CHEMISTRY. 22:2509-2512. 76.GLAZER, R. I. AND KUO. J. F. 1977. INHIBITORY
EFFECTS OF CORDYCEPIN ON CYCLIC NUCLEOTI -DE-DEPENDENT AND CYCLIC NUCLEOTIDEINDE-PENDENT PROTEIN
KINASES. BIOCHEM. PHARM. 26: 1287-1290. 77.GUIHUA, Y. AND GUOSHAN, W. 1988. APRELIMINARY REPORT ON GROWTH
HABIT OF CORDYCEPS MILI -TARIS. EDIBLE FUNGI. 4:110-111. 78. GUOGING, C., YINGSHAN, C. AND CHUNYAN, C. 1989.
STUDY OF CORDYCEPS IN LIAONING PROVINCE . EDIBLE FUNGI. 2:4. 79.HALLIWELL, B., MURCIA, M. A,, CHIRICO, S. AND
ARUOMA, O. I. 1995. FREE RADICALS AND ANT -IOXIDANTS IN FOOD AND IN VIVO:WHAT THEY DO AND HOW THEY
WORK. CRITICAL REV. FOOD SCI. AND NUTR. 35:7-20. 80.HALPERN, G. M. 1999. CORDYCEPS:CHINA'S HEALING



MUSHROOM. AVERY PUBLISHING GROUP, NEW YORK, USA. PP116. 81. HAMMERSCHMIDT, D. E. 1980. SZECHWAN
PURPURA. NEW ENGLAND J. MED. 302:1191-1193. 82.HUBBELL, H. R., PEQUIGNOT, E. C., WILLIS, D. H.,LEE, C. AND
SUHADOLINK, R.J. 1985. DIFF -ERENTINAL ANTIPROFERATIVE ACTIONS OF 2,5 OLIGO A TRIMER CORE AND ITS
CORDYCEPIN ANALOG -UE ON HUMAN TUMOR CELLS. INT. J. CANCER. 36:389-394. 83.HYBELL, H. B.,, PEQUIGNOT, E. C,,
WILLIS, D. H. AND LEE, C. 1985. DIFFERENTIAL AUTOPROLI -FERATIVE ACTIONS OF 2'-5'-OLIGO A TRIMER CORE AND ITS
CORDYCEPIN ANALOGUE ON HUMAN TUM -OR CELLS. INT. J. CANCER. 36:389. 84.KAI, S., KINO, T., HARA, C. AND
MORITA, M. ET AL.00 19830 POLYSACCHARIDES IN FUNG O O . ANTITUMOR ACTIVITY OF VARIOUS POLYSACCHARIDES
ISOLATEDFROM DICTYPHORA INDUSIATA, GANEDE -RMA JAPONCIUM, CORDYCEPS CICADAE, AURICULARIA
AURIDULAJUDAE, AND AURICULARIA SPECIES. CHEM. PHARM. BULL. 31:741. 85.KAMATA, N., SATO, H. AND SHIUMAZU, M.
1997. SEASONAL CHANGES IN THE INFECTION OF PUPAE OF THE BEECH CATERPILLAR, QUADRICALCARIFERA
PUNCTATELLA O MOTSCH.O OO LEP., NOTODNTIDAED , BY CORDYCEPS MILITARIS LINK O CLAVICIPITALES,
CLAVICIPITACEAED IN THE SOIL OF THE JAP -ANESE BEECH FOREST. J. OF APPLIED ENTOMOLOGY. 1210J 101 :17-21.
86.KIHO, T. AND UKAI, S. 1995. TOCHUKASOL SEMITAKE AND OTHERSO , CORDYCEPS SPECIES. FOOD. REV. INT. 1100 1

0 :231-234. 87.KIHO, T., HUI, J. I, YAMANE, A. AND UKAI, S. 1993. POLYSACCHARIDES IN FUNGI. XXX0O . -HYPOGLYCEMIC
ACTIVITY AND CHEMICAL PROPERTIES OF A POLYSACCHARIDES FROM THE CULTURAL MYCELIUM OF CORDYCEPS
SINENSIS. BIOL. PHARM. BULL. 16(12):1291-1293. 88.KIHO, T., NAGAI, K. AND MIYAMOTO, I. 1990. POLYSACCHARIDES IN
FUNGI. XXV. BIOLOGICAL AC -TIVITIES OF TWO GALACTOMANNANS FROM THE INSECTBODY PROTEIN OF CHAN HUA.
YAKUGAKU ZASSH -I. 1100 400 :286-288. 89.KIHO, T., YAMANE, A., HUI, J., USUI, S. AND UKALI, S. 1996. POLYSACCHARIDE IN
FUNGI XXXV -I. HYPOLGLYCEMIC ACTIVITY OF A POLYSACCHARIDEO CS-3000 FROM THE CULTURAL MYCELIUM OF CO
-RDYCEPS SINENSIS AND ITS EFFECTS ON GLUCOSE METABOLISM IN MOUSE LIVER. BIOL. PHARM. BU -LL. 1900 2

0 :294-296. 90.KNEIFEL, H., KONIG, W. A., LOEFFLER, W. AND MULLER, R.00 197700 OPHIOCORDIN AND ANTIFUNGA -L
ANTIBIOTICS OF CORDYCEPS OPHIOGLOSSOIDES. ARCH. MICROBIOL. 113:121. 91. KOBAYASI, Y. 1941. THE GENUS
CORDYCEPS AND ITS ALLIES. SCI. REP. TOKYO BUN. DAUGKU. 5, 53-260. 92.KREDICH, N. M. 1980. INHIBITION OF NUCLEIC
ACID METHYLATION BY CORDYCEPIN IN VIVE SYNTH -ESIS OF S-3'-DEOXYADENOSYLMETHIONINE BY WT-L2 HUMAN
LYMPHOBLASTS. J. BIOL. CHEM. 255: 7380. 93.KUO, Y. C., LIN, C. Y., TSAI, W.J., WU, C. L., CHEN, C. F. AND SHIAQO, M. S. 1994.
GROW -TH INHIBITORS AGAINST TUMOR CELL IN CORDYCEPS SINENSIS OTHER THAN CORDYCEPIN AND POLYS
-ACCHARIDES. CANER INVESTIGATION. 12:611-615. 94.KUZNETSOV, D. A. AND MUSAJEV, N. I. 1990. THE MOLECULAR
MODE OF BRAIN MRNA PROCESSING DA -MAGE FOLLOWED BY THE SUPPRESSION OF POSTTRANSCRIPTIONAL POLYO A
O SYNTHESIS WITH CORDY -CEPIN. INT. J. NEUROSCI. O ENGO 510 1-20J :53-67. 95.LATORRE, J. AND PERR, R. P. 1974.
RELATIONSHIP BETWEEN POLYADENYLATED HETEROGENOUS NUCL -EIC RNA AND M-RNA STUDIES WITH
ACTINOMYCIN-D AND CORDYCEPIN. BIOC. BIOP. ACTA. 3350 100 :93. 96.LIU, X. P. 1988. INFLUENCE OF CORDYCEPS
SINENSISO BERKO SACC. AND ITS CULTURED MYCELIA ON MURINE PLATELETS AND IMMUNE ORGANS AFFER
IRRADIATION WITH 60CO GAMMARAYS. CHUNG YAO TUNG PAO. 1301 407 :44-46, 64. 97.MAINS, E. B. 1958. NORTH
AMERICAN ENTOMOGENEOUS SPECIES OF CORDYCEPS. MYCOLOGIA. 50: 169-222. 98. MAIR, V., PURDY, D. F. AND LYONS,
A. G.1991. NOVEL ANALOGUE OF THE NUCLEOSIDE ANTIBIOT -IC CORDYCEPIN. NUCLEOSIDES. 1001 1-3[1 :497-498.
99.MATHEW, P. A, ELLIS, L. K. AND STUDZINSKI, G. P. 1989. ENHANCED MESSENGER RNA STABILIT -Y AND
DIFFERENTIATION OF HL60 CELLS TREATED WITH 1,25-DIHYDROXYVITAMIN D3 AND CORDYCEP -IN. J. CELL. PHYSIOL.
140:212. 100.MAYSOON, S. S., WILLIAM E. S., AND STEPHEN J. G. 1995. A MILK-BASED METHOD FOR DETECTI -NG
ATIMICROBIAL SUBSTANCES PRODUCED BY LACTIC ACID BACTERIA. J. DAIRY SCIENCE. 780 60 :1219-1223. 101. MCEWEN,
F.L.1963. INSECT PATHOLOGY. ACADEMIC PRESS, N. Y. VOL.2. PP.273-290. 102.MIYAZAKI, T., OIKAWA, N., AND YAMADA, H.
1977. STUDIES ON FUNGAL POLYSACCHARIDES. XX. GALACTOMANNAN OF CORDYCEPS SINENSIS. CHEM. PHARM. BULL.
2500 1200 : 3324-3328. 103.MIZUNO, T., WANG, G., ZHANG, J., KAWAGISHI, H., NISHITOBA, T. AND LI, J. 1995D. REISHI,
GANODERMA 1UCIDUM AND GANODERMA TSUGAE:BIOACTIVE SUBSTANCES AND MEDICAL EFFECTS. FOO D REVIEWS
INTERNATIONAL. 11:151-166. 104.NAIR, V., PURDY, D. F., AND LYONS, A. G. 1991. NOVEL ANALOGUE OF THE NUCLEOSIDE
ANTIBI -OTIC CORDYCEPIN. NUCLEOSIDES. 1000 1-300J :497-498. 105.0HMORI, T., TAMARA, K., FUKUI, K., KAWANISH, G.,
MITSUYAMA, M., NOMOTA, K. AND MIYAZAK -I, T. 1989A. ISOLATION OF GALACTOSAMINOGLYCAN MOIETYD CO-N

U FROM PROTEIN-BOUND POLYSAC CHARIDES OF CORDYCEPS OPHIOGLOSSOIDES AND ITS EFFECTS AGAINST MURINE
TUMORS. CHEM. PHAR M. BULL. 37:1019-1022. 106.OHMORI, T., TAMARA, K., OHGANE, N., NAKAMURA, T., KAWANISHI, G,
YAMADA H. AND NOMOTO, K. T. 1989B. THE CORRELATION BETWEEN MOLECULAR WEIGHT AND ANTIUMER ACTIVITY
OF GALACTO -SAMINOGLYCANO CO-NU FROM CORDYCEPS OPHIOGLOSSOIDES. CHEM. PHARM. BULL. 37:1337-1340.
107.0HMORI, T., TAMARA, K., TAKAOKA, H., SAWAI, T., KAWANISHI, G., YANAHIRA, S., TSURU, S. AND NOMOTO, K. 1989B.
COMPONENT ANAYLSIS OF PROTEIN-BOUND POLYSACCHARIDE [0 SN-C0 FROM CORDYCEPS OPHIOGLOSSOIDES AND
ITS EFFECTS ON SYNGENEIC MURINE TUMORS. CHEM. PHARM. BUL -L. 36:4505-4511. 108. OHMORI, T., TAMARA, K.,



WAKAIKI A., KAWANISHI, G., TSURU. S., YADOMAE, T. AND NOMOTO, K. 1988A. DISSOCIATION OF A GLUCAN FRACTION
0 CO-10 FROM PROTEIN-BOUND POLYSACCHARIDE OF CORDYCEPS OPHIOGLOSSOIDES AND ANALYSIS OF ITS
ANTIUMOR EFFECT. CHEM. PHARM. BULL. 36: 4512-4518. 109.PANG, P. K. T., SHAN, J. J. AND CHIU, K. W. 1996. THE
CARDIOVASCALAR EFFECTS OF CORDYC -EPS SINENSIS IN NORMOTENSIVE RATS. J. CHIN MED. 700 2[0 :153-167.
110.SHIAO, M. S., WANG, Z. N,, LIN, L. J., LIEN, J. Y. AND WANG, J. J. 1994. PROFILES OF NUCLEOSIDES AND NITROGEN
BASES IN CHINESE MEDICINAL FUNGUS CORDYCEPS SINENSIS AND REL -ATED SPECIES. BOT. BULL. ACAD. SIN.
35:261-267. 111.SHILIANG, S., SHANDI, M. AND GUOLIANG, C. 1988. EXPERIMENT ON CULTURE OF CORDYCEPS SI -NENSIS
BY FERNMENTATION IN LIQUID MEDIA. EDIBLE FUNGI. 6:10-11. 112.SUHADOLNIK, J. R., 1980. NUCLEOSIDE ANTIBIOTICS,
WILEY INTERSCIENCE, NEW YORK, N. Y. PP50-76. 113.SUHADOLNIK, R. J. 1979. "NUCLEOSIDES AS BIOLOGICAL
PROBES,"WILEY, NEW YORK. PP118-135. 114 TSUNOO, A., TAKETOMO, N., TSUBOI, H., KAMIJO, M., NEMOTO, A., SASAKI,
H., WCHIDA, M., YAMASHITA, A., KINJO, N., AND HUANG, N. 1995. CORDYCEPS SINENSIS ITSDIVERSE EFFECTS ON
MAMMALS IN VITRO AND IN VIVO. NEW INITIATES IN MYCOLOGICAL RESEACH. PROCEEDINGS OF THE THIRD
INTERNATIONAL SYMPOSIUM OF THE MYCOLOGICAL SOCIETY OF JAPAN, NATURAL HISTORY MUSEUM AND
INSTITUTE, CHIBA, JAPAN, NOV. 30-DEC. 1. PP1-10. 115.WANG, Q AND ZHAO, Y. 1987. COMPARISON OF SOME
PHARMACOLOGICAL EFFECTS BETWEEN CORDYCEP -S SINENSISO BERK.OO SACC. AND CEPHALOSPORIUM SINENSIS SP.
NOV. CHUNG YAO TUNG PAO. 12 J 10J :42-44,64. 116.WHITE, J. L. AND DAWSON, W. O. 1979. EFFECTS OF CORDYCEPIN ON
TRIPHOSPHATE IN VITRO RNA SYNTHESIS BY PLANT VIRAL REPLICATES. J. VIROL. 290 200 :811-814. 117.YAMAGUCHI, N,
YOSHIDA, J., REN, L. J., CHEN, H., MIYAZAWA, Y., FUII, Y., HUANG, Y. X., TAKAMURA, S., AND SUZUKI, S., KOSHIMURA &
ZENG, F. D. 1990. AUGMENTATION OF VARIO -NS IMMUNE REACTIVITIES OF TUMOR-BEARING HOSTS WITH AN
EXTRACT OF CORDYCEPS SINENSIS. BIOTHERAPY. 2:199-205. 118.YANDE, K., MENJING, W. AND QINFANG, Q. 1990. STUDIES
OF EFFECTS OF CORDYCEPS SINENSIS BERK. SACC. CSS. ON THE FUNCTIONS OF IMMUNE CELLS. FED. AM. EXP. BIOL. 4
0 70 :1-10. 119.ZHANG, S. S. 1987. LEWIS LUNG CANER OF MICE TREATED WITH CORDYCEPS SINENSIS AND ITS
ARTIFICIAL CULTURED MYCELIA. CHUNG YAO TUNG PAO. 1200 200 :53-54. 120.ZHU, J. S., HALPERN, G. M. AND JONES, K.
1998A. THE SCIENTIFIC REDISCOVERY OF AN ANCIE -NT CHINESE HERBAL MEDICINE:CORDYCEPS SINENSIS:PARTO . J
ALTERN. COMPLEMENT MED. 4: 289-303. 121.ZHU, J. S., HALPERN, G. M. AND JONES, K. 1998B. THE SCIENTIFIC
REDISCOVERY OF A PRECIO -US ANCIENT CHINESE HERBAL REGIMEN:CORDYCEPS SINENSIS:PARTO . J ALTERN.
COMPLEMENT MED. 400 301 :289-303. 122.ZIEVE, G. W. AND ROEMER, E. J. 1988. CORDYCEPIN RAPIDLY COLLAPASES THE
INTERMEDIATE FILAMENT NETWORKS INTO JUXTANUCLEAR CAPS IN FIBROBLASTS AND EPIDERMAL CELLS. 177:L9.



