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ABSTRACT: Cordyceps pruinosa grows upon dead pupae of Lepidoptera and produces one or 3~4 club-shaped
stromata per host. The stromata have distinct club-shaped head and long stalk. The length of stromata varies from
1~3 cm. Apieal head consists of densely crowded semi-immersed perithecia, which are 360~400 x 180~200 tm in size.
Asci are 150 um in length and 2.8~3 y#m in diameter. Ascospores, which are 124141 ym in length, have thin thread-
like structures in the middle with part-spores attached on hoth sides. Each ascospore does not separate into part-
spores after dispersal, but each part-spore germinates and together develops a colony. The imperfect form produces
phialides of 15~24 x 2-3 um size, with spherical or spindle shaped conidia of 4~6 x 1.8~2.4 g size. The anamorph
was identified as Mariannaea elegans Samson. YMA and SDAY agar media with pH 7 was produced abundant
mycelial growth with high density. Best mycelial growth was observed when dextrin was used as a carbon source.
Lactose, saccharose and sucrose also produced high mycelial growth. Peptone, veast extract and tryptene produced
abundant mycelial growth, when used as nitrogen sources. Highest mycelial growth and density was observed when
C/N ratio was 1:1 at the concentration of 125 g/f each. KH,PO, was the best mineral source for mycelial growth.
Highest mycelial dry wt. was produced in YM and SDAY broths, Optiminn inoculum for 100 ml of liquid broth
was 6 mycelial discs. Similarly, optimum liquid culture period was 7 days.

KEYWOODS: Carbon source, C/N ratio, Cordyceps pruinosa, Entomopathogenic, Mariannaea elegans, Nitrogen
source
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7ol Vo= adlas thg E3§k=0l= g@a) ol Table 1. List of Cordyceps priinosa isolates used in this stady
A3 A vzt F2 el @rEg Fal Ahdz) Isolate Date Locality Host
4 g AFste] By Aate] RS dF Age C7357 712701 Mt. Mai Pupae
o2 7l A ER] Abo)e|| 7l Flutid Zow A C7496 7/28/01 Mt Mai Pupae
Ol Ho] EAo . . C7925 8/03/01 Mt. Jiri Pupae
o )J;\: Aol EFJo|ti(Kobayasi, 1982; Sung et al., 8018 S/ 101 ML Sogr Pupas
1997; 4, 1996). Co080  BAOSAR Mt Chundeung’  Pupae
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Table 2. Composition of culture media used for this experiment

HHHE SdZ=A

A e Fdugty FEskE28 EFCColA B
3 9le 4FE AMREEor BIE FAETE
PDA(potato dextrase agar; Difco Co.) B ufAlef] HE s
T 25°C9] incubatorol A 7HZF HIGE - HEHe=
C7357 258 X33 57 4578 o831 H(Table 1).
AFHmR}e A7) 5le] PDAS HIESH 1859 viX]
E o] &3 tHTable 2). ZFzte] WA= 121°C(1.2 psi).20
27t A5 £ 87 mm Petri-dishell E3t] 7 8l el
AN B e T FAlFTY FAMAY BES Smm cork
borer2 #EE Wolfo] HgulA] e A% 1859
ujzlel] HE:alE). AEE wAle 25°C9) vkl 7
A7+ wiokst F wAke] RS FAMIY d2E SN
o} owiek By 2EE AwEy] $8ke PDAE &3t
5°CollA 35°C7RA) FAIFY] #AMIEE ZARBIE 2T )
o HA pH FAME 0.1 N HCIE 0.1 N NaOHE pH 4.0

Medium (g/l)

Nutritional regents

PDA SDAY YMA HA MEA MYA SA MA ES MPDA MCM MMM MMN YPG YPD YTM YM OMA

200
20

Potato
Dextrose
Glucose
Malt extract 3
Sucrose

Oatmeal grouad

Peptone 5 5 L

Yeast exiract 5 3 4
Trypeptone

di-asparagine

MgSQ, - TH,0

NaCl

CaCl, - H,0

FeCl, (1%)

KH,PO,

K.HPQ,

(NH,),HPO,

Hyponex 3

Ebiose 5

Thiamine HCI
Agar

20 10 20 20 4 20

20 10

10

20 20 20 20 20

20

20 20 20 20

20
20

10 20 20 10

10
3

20

30

05 015

0.025
0.067
1.2mi

0.5

05 05

1 046 046
1 1
025

5

120 pg 0.1 mg

20 20 20 20 20 20 20 20 20

PDA, Potato dexirose agar; SDAY, Sabourand’s dextrose agar yeasi extract; YMA, Yeast extract malt exiract agar; HA, Hamada agar; MEA, Malt
extract agar, MYA, Malt exiract yeast agar; SA, Sabounrand’s agar; MA, Maltose agar; ES, Ebiose medivm;, MPDA, Martin’s peptone dextrose
medium; MCM, Mushroom complete medium; MMM, Mushroom minimal medium; MMN, Medified melin-norkrance medium; YPG, Yeast
extract peptone glucose medium; YTM, Yeast trypeptone medium; YM, veast exiract glucose medium; OMA, Oatmeal medium.
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RE pH 10,0717 245 MPDA WA S &7 mm Petri-
disholl B3k HES A= 24+ 1°C2] wl|<kdolA] 14
AZh wijdst & Fake] A dn ML 2R
(Table 2).
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RE o]43l] 0.25%, 0.5%, 0.75%, 1.0% 5.
£ ZAekuct, O/NHl 2 Ak 2A gl w9
ARQAGFE dolr ) sl C/NH] 2AA 7R EA4 L)
2 H&g o|dale] AT Aide] FE 1 g-20g7
A gdA = LJr%ow WA FAskEch ZA" aﬂ;c]‘;
121°C, 12pmoﬂxi Wb 3 AREEE Fo40°C AT
HIRE A7 ok T&*&Oﬂ*l petri-dishell 15~20 mi¥ %
F3 F PDA WAl 14d7k Mkl HEHe] A
273 5mme] cork borer® FEHE T Ald ojAe] F
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Table 3. Geographic distribution of Cordveeps pruinosa isolated
from 1990 1o 2003

Site No. of stroma collected

Mt Chungdeung 135
Mt Mai 62
Me. Jiri 25
Mt. Sobaeg 17
Mt. Gujeol

Mt. Chilsung
Guryungryung
Mt. Chiag

Mt. Yongmoon
Mt. Chilgab
Mt. Halla

M. Chungryung
Mt Samag

Mt. Segri

Mt Daeryung
Mt Odae

Mt. Scolag
Nephal

~J

— e B R A B R s O

o
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Total 350
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Table 4. Seasonal distribution of Cordyceps pruinosa isolated
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from 199G to 2003

Month
Year
6 7 & 9 Total

1990 1 1
1991 1 1
1952 1 1 2
1993 1 1 2 H 5
1954

1995 1 2 3
1996

1997

1998 1 64 2 67
1959 86 86
2000 29 17 3 49
2001 88 4 4 96
2002 3 14 2 19
2003 2 13 6 21
Total 1 126 116 107 350

o) RATAZ WA BAHAYES A Hsu] He
ATESEEE AR AdlE BEAARE tehiA
G AAge) BeATEEaRNE AWT 5 o

BEAREES 2 Yl KE

Boxeszsiie Hnple] NdrlE 7172 &
1-312] AFE 490, A A AFZ o
23, By vepy 27E 1~3cmel® #EE 1
+54 OIE} 2hdzhe) =371 360~400 180~200 gme]
o, AP 150 ume} =712 7Y, BdE 2.8~3.5 um
o)}, R}%Exl»c FA7F Ange] Tog AHE Bolg
¥E FAHY, @2r)e 124~141umé A71E 7RG
(Fig. la, b, ¢, d). BSAANE Mariannaeat 22 24
A7 9] a7 ~5709) Hge| =8 BT 2717t 15-24 X
2-3 pmoln BAFEzr} 52 WEFew 277t 4-6X
18-2.491 Ao R B} Mariannaea elegans= F23I3
C}HFig. le, D).

Fig. 1. Microscopic characteristics of the Cordyceps pruinosa. a. Namral fruit body, b. stroma, c. perithecia (x100), d. ascospore

(x1000). e. conidial stage (x1000), f. conidial stage of SEM.
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Table 5, Effect of cultural medium on mycelivm growth of Cordyeeps pruinosa C7357, 7496, 7925 and 8016

83

Colony diameter (mm/14 days) and density’

" Isolate
PDA SDAY YMA HA MEA MYA SA MA ES MPDA MCM MMM MMN YPG YPD YTM YM OMA
c7357 36 38 39 37 31 35 29 37 35 338 3.0 34 29 35 33 30 39 43
o 4+ +H o+t ++ + + +H o+ o+
C.7496 34 34 36 33 36 31 23 24 34 32 3.4 33 36 27 29 27 33 48
e I = S o+ ++ + + . H H +
C.7925 21 35 38 22 24 23 24 23 24 21 2.7 34 24 23 24 30 36 41
e = e e ++ + R S e e
C.8016 32 31 34 23 27 17 Le 20 30 19 2.1 3l le 22 23 21 24 41
i T I S = S S ++ + +
“+ thin, ++ moderate, +++ compact.
TALSE HEE uix] Y Ate] Aol vld A& #RIE 4 ATHFig. 3). 2hes
FoAEEE5 2T HET A OMA, YMA,  pH 7914 Az #d83E 2ol 42 & 21229, pH 8
SDAY Hi#] o= A4 vehdom, SA wixelA 7k elde R U4FE A dAF] FHoPe € g UG

o) Aol AZSP UEhdeh #Ate] DR YMA,

SDAY, YPG HJ=|

FoE 27

UERES ™ MMM,
MMN HjA|oll 4] wARS] Bz} A el ti(Table 3,
Fig. 2). 5w 25°Coll A oAF A4 & Wz} 7h ks
ahglom, 5°Cell M A Ale] Ae) o] RolR]A] ok
AL gk 4+ 9l Ea 30°CE dls ASele o

Fig. 2. Effect of culral media on mycelial growth of Cordyceps

priinosa C-8016.

(Fig. 4).
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Fig. 3. The effect of temperature on mycelial growth of
Cordyceps pruinosa.
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Fig. 4. Effect of pH range on mycelial growth of Cordyceps
priinosa.
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Table 6. Effect of carbon source on mycelial growth of Cordyceps pruinosa C7357, 7496, 7925 and 3016

Colony diameter (mm/14 days) and dﬁ:nsityb )

N C-1 C-2 C-3 C-4 C-5 C-6 C-7 C-8 c-9 C-10 C-11

C7357 331 342 162 442 472 392 48.2 463 432 26.3 46.3 46.2
+ + ++ + + + ++ + + + + +

C7496 392 39.6 13.5 462 - 473 40.5 479 442 46.2 253 42.6 41.2
+ + + + + + ++ + + + + +

C7925 6.2 44.5 216 47.5 4.2 376 48.5 452 43.6 424 472 425
+ + s + + + ++ + + + - +

CS016 335 396 16.5 40.5 44.8 326 47.6 41.2 41.3 36.2 46.1 45.9
+ + + + + + ++ + + + + +

*N: None, C-1: Maltose, C-2: Xylose, C-3: Starch, C-4: Glucose, C-5: Arabinose, C-6: Dextrin, C-7: Lactose, C-8: Mannose, C-9: Fructose, C-

10 Saccharose, C-11; Sucrose.
by thin, ++ moderate, +++: compact.

Fig. 5. Effect of carbon source on mycelial growth of Cordyceps

pruinosa.

Fig. 5-6).

ALl FIAFEESIE FAF AR Fig 2
42 yeast extractollA 71 & FAMALS B
§len, peptone?t trypeptonedl| A= £& FA 43S
T AT} SRT pread|Me BE H5dA FARRIA
£ T 19191, potassinm nitratedl| A £ C74969) 4 9+ -
AR o]z AL A ¢ 9o}, MA) HiA

2] A% 1A WAt FUA yeast extractl A 7 B2

=
A
B
=
o
=

<
bS]
&5

v ——— — 07357
4
B
3
S
£
E
5
T 010
4
4
E
= 0
Z
& 005
=
fad
=@
Na [} c2 €3 C4 £-5 0w C-7 B €8 C-iD C-it

Carbon source

Fig. 6. Effect of carbon source on mycelial growth of Cerdyceps
pruinosa in liquid culture.

2 Ax A AL 5 U2, peptoneT} trypeptone
AT F& Az FAFS AT AU A

AR gread M e AR 4ARE €8 7 8o
(Table 7, Fig. 7~8).

C/NH|: B2AREEslRd 283 s@ads e
L kgt & A v8L 2AE] Sl gAY
Aol vlEE 1:20, 1:10, 1:5, 1:2, 1:1, 2:1,
5:1, 10:1, 20: 12 =dste] APL A3 A3 74}
A A HellA ThE ¥)go HlFl L:1e]4 g A
Vel en ) 120004 = Ak AT 2ErT A
Ve, 20 19041 vHIE RERE gAke] Aol
Z7) pEbdtHTable 8, Fig. 9).

271HR: HeAREEdRd Y 7] 9G4RS
ZAVE] 815l CaCO,2 X3 107kA19] FI19R/E
o] &3l 0.25%, 0.5%, 0.75%. 1.0%2) 471= Az
A AFE HAS A 2E 2AE N4 KH,PO AN
ALe] el FA VERte, thE Frid Rl v§] 47
F B KPOAMME AxG dAMES B30E 5 [l
t}. o)g)o] thE R|GFE Bld FA AFE vell
tHFig. 10). :

EHgulR]:  AE)E g AdE JUYS FRIE
$13te] Dextrin 12.5 g9} Yeast extract 12.5 g, KH,PO,
0.75%% TR E Azt Az wiA]st YMA d)]
Aol FA AELS AESte] 1447 24+1°C2 2

O O
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Table 7. Effcct of nitrogen source on mycelial growth of Cordyceps pruinosa C7357, 7496, 7925 and 8016

Colony diameter (mm/14 days) and density”

Isolate "
N N-1 N-2 N-3 N-4 N-3 N-6 N-7 N-8 N-9 N-10 N-11
7357 29.6 30.2 356 275 203 221 13.6 358 29.6 30.5
o + ++ ++ ++ + + ++ - + + : +
C7496 303 315 37.6 435 37.1 2623 26.5 37.2 396 0.8 362
+ ++ ++ ++ + + + . + + + +
C7995 31.2 356 40,2 332 24.1 34.2 23.5 26.5 364 305
+ ++ ++ ++ + + + + + . +
C801L6 321 342 358 36.2 24.5 21.0 253 35.6 4).2 258
+ ++ 4+ ++ + + ++ . + + - +
*N: None, N-1: Peptone, N-2: Yeast cxtract, N-3: Trypeplone, N-4: Asparagine, N-5: Glycine, N-6: Sodinm Nitrate, N-7: Urea, N-8: Ammonivm
Sulfate, N-9: Ammonium Sulfate, N-10; Potassium Nitrate, N-11: Ammonium Phosphate,
°+: thin, ++ moderate, +++ compact.
e o o e e e e e e 78T
S -- G736
Ao I~ =t — 27025
P e -10--E806
"""8 i
MNa U h=2 H-3 M-4 MN-& h—i3 I‘{‘:? N-3 MG NG NS

Fig. 7. Effect ol nitrogen source on mycelial growth of

Cordyeeps priinosa.

Mvogen seurce

Fig. 8. Effect of nitrogen source on mycelial growth of
Cordveeps priinosa in liquid culture.

Table 8. Effcct of C/N ratio on mycelial growth of Cordycepy
pruinosa CT357

Colony diameter (mnyv14 days) and density’

1:201:101:5 1:2 1:1 2:1 10:120:1
cras7 23 300 285 313 324 227 187 157 233
T b bR R
100233 233 320 332 336 227 276 302

7496 23.1 233 336 227
+++
795 243 307 327 353 362 33.0 321 307 333
SIS IVEFI IS FUPES VS AT e
. 253 265 297 283 299 284 230 20,1 283
CBOIO L if bar 1+ b bk 4 4

‘41 thin, ++: moderate, +++ compact,

g = AR AER W Bl 5 UTEle

Ao mjeksbsict, wHede

W, el ggulle F54
olgSlEom, s WAL ohyAwm wa

ol 77k

MO

A2

2 YMAT
oA e ol versith

Wz A

FE5l g/1R]2) BAE 018

wjof ula 6

I 28 AWAR Qsiel w@Ael 445 B A4S (Tuble 9)

Holskich, AE S Bated YMA HIFNT GARAel

A oAb Bl P g A% By ¢ Adth 2 eSS RS o e

A7 WAl a2 W el A9, e, Aol BEARETHaS wdslsn) 1Y B o
we Aolg UElilAE (onl, 13} Au M #1128 =AY Sdstel PDAS

o AFelE AHWALL YMasl U] $2aidon s A8 AT Z3 YMAA the
Mok Mol Aolrh UEA BRTH EE, 28 AT & A% AT 28+ U3

onl SpAYIHE e
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Fig. 9. Effect of C/N ratio on mycelial growth of Cordyceps
pruinosa.

Az BAFL 92 4 Y4rh AL, MOMIHE o
2 WA s 98 Az aAlge BE 5 UTHEe
1), BEAREFHE WEA) AP 4E5E ZAa)
ot QEE 19K DY AHeE BEe AN
23 AU P GRS W Az @ARe) W)
b VEREA g9ton, ool BRe BEAUL W B

FOCPasT:
1 mC7a06 |
BCT9S
ocane|

Coluny diametarimm/ 1 dday g

-1 M-2 h-3 -4 M-5 M—-5 W=7 M-& K-8
Minesa! salt source

M-L: CaC0y, M-2: KH,PO,, M-3: K,PO,, M-d: NaCl, M-3: MnSO,, Mcé: CuS0, - SH,0,
M-7: MpS0,, M-8: FeSO, - TH,0, M-%: ZnS0, - 7TH,0, M-10: MgCl, - 6H.0

Fig. 10. Effect of mineral salts (0.23%) on mycelial growth of
Cordyceps pruinosa.

Az FAFE DL 5 A £ THY phE WAt
gg WMo ghel Wal A nx FAEE 9 F AN
ChFig. 12). BEATEFAES NG DFE EALS]
Sstod 1-1027H7] wioke AAE A3 4U7A Wk
hgger), 798 WA b e A2 2
o A & ok 72 WYL FPos Az FAP
o] oAl Z& FAY & AATHFig. 13)

z &

HoAFEEstRE 47U B8EHE F
sl ERE3o R APpdaE(Ascomycota), A7t
(Pyrenomycetes), &= (Hypocreales), Zha3H(Clavi-
cipitaceae), &% 8h2%(Cordyceps)el 81}, B58l2s
ol o|EEo] B 2 fEe] Ad7|E 7|FR 8
o 17 Be 379 253 ARE FAdsle FEsk=
2 RpEe] 27|7F 1S3 emZE o A AERTEe] H2
AG 7E R Q7] W 2o BeAREEEskada EEoH
THAd, 1996; Kobayasi, 1941; Petch, 1924), ©] $38%
= e dFEde oty d2g AsEEd dY
At ) e 7w duRlont B Lol st
Axe obF A7t 27) DAlel |2 glvh

F2ATFEERE A9 AT Petch(1924)7F HHEI

Table 9. Effect of composed medium on mycelial growth of Cordyceps pruinosa C7357

C7357
YMA Synthetic media
Colony diameter {mm/14 days} 32.6 341
Originai isolate inoculation Density” 4+ +H+
Color orange red orange red
Colony diameter {mm/14 days) 29.5 33.7
First subculture inoculation Density +++ ++
Color reddish orange reddish orange
Colony diameter (mm/14 days) 0t 341
Second subculture inoculation Density +++ +H+
Color yellow white dark orange

“+: thin, ++: moderate, +++ compact.
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Fig. 11. Mycelial growth of Cordyceps pruinosa on different
liguid culture media.
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Fig. 12. Effect on number of mycelium disk on mycelial
growth Cordyceps pruinosa.
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Fig. 13. Effect of cultwe period on mycclial growth of
Cordyceps pruinosd.
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