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Investigation on Cultural Characteristics of Mycelial Growth
by Cordyceps scarabaeicola

Jae-Keun Lee, Young-Sang Choi and Jae-Mo Sung*

Department of Environmental Biology, Kangwon National University, Chunchun 200-701, Korea

ABSTRACT: The optimal synthetic medium, temperature and pH range for the mycelial growth of Cordyceps
scarabaeicola were PDA, 25°C, and pH 8.0~8.5, respectively. The effects of carbon sources, nitrogen sources and
mineral salts on mycelial growth were superior to lactose, ammonium phosphate and CaCl,, respectively. Liquid
spawn culture was selected out BM(brown sugar 3%, soybean flour 0.3%, potassium phosphate 0.05%, magnesium

sulfate 0.05%) medium.
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Table 1. List of Cordyceps scarabaeicola used in this experiment

Isolate Date(m/d/y) Origin Host

C251 8/20/93 Galcheon* Scarabaeicola
Cc252 8/20/93 Galcheon Scarabaeicola
C1092 6/14/97 Galcheon Scarabacicola

*Kangwon Province, Korea.
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Table 2. The Composition of cultural media

Reagents (g/])

Nutritional medium

PDA® MCM MMM YM Czapek MEA OA SA HAM NPDA
potato 200
dextrose 20 20 10 40 10
peptone 2.0 5.0 5.0 10 5
sucrose 30
MgSO, - 7TH,0 0.5 0.5 5.0 0.5
KH,PO, 0.5 0.46 1.0 1
K,HPO, 1.0 1.0
yeat extract 3.0 3.0
malt extract 20 3.0 20
hyponex 3.0
ebiose 5.0
NaNO, 20
KCl 0.5
FeSO, * TH,0 0.01
DL-Asparagine 2
Thiamine HCI] : 120°
oatmeal 30 .
agar 20 20 20 20 20 20 20 20 20 20

‘PDA : potato dextrose agar, MCM : mushroom complete media MMM : mushroom minimum media, YM : yeast-malt agar, MEA : malt extract
agar, OA : oatmeal agar, SA : sabouraud agar, HAM : Hamada media, NPDA : peptone dextrose media.

“unit : pg.
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Table 3. Effect of mycelial growth of C251 on different cultural media incubated at 24° + 1°C for 11 days by Cordyceps scarabaeicola

Media
Ym* MEA MMM  MCM PDA HAM SA OA Czapek  NPDA
Colony diameter (mm/11days) 39.75 32.67 49.67 65.17 57.50 64.25 3292 54.33 56.00 31.25
Mycelial density R +++ ++ +4+ + ++ ++ +++ +++
Color : YW YW YW LY LY A LY LY PY YW

‘For illustrate of symbols, see Table 2.
*+ : thin, ++ : moderate, +++ : compact
YW : yellowish white, L.Y : light yellow PY : pale yellow, A : argent.

Table 4. Effect of mycelial growth of C252 on different cultural media incubated at 24+1°C for 11 days by Cordyceps scarabaeicola

Media
YM MEA MMM  MCM PDA HAM SA OA Czapek  NPDA
Colony diameter (mm/11days) 28.17 3142 51.00 68.00 53.25 64.67 29.67 52.50 49.67 28.17
Mycelial density +++ ++ -+ + +++ + ++ ++ ++ ++
Color LY PY oY YW PY YW ow YW LY 0Y

‘For illustrate of symbols, see Table 2.
*+: thin, ++: moderate, +++: compact
Y.W: yellowish white, L.Y: light yellow PY: pale yellow, O.Y: orange yellow, O.W: orange white.

Table 5. Effect of mycelial growth of C1092 on different cultural media incubated at 24°+1°C for 11 days by Cordyceps scarabaeicola

Media
YMa MEA MMM  MCM PDA HAM SA OA Czapek  NPDA
Colony diameter {(mm/11days) 50.67 38.17 46.83 7091 65.33 70.83 40.25 62.50 54.50 37.25
Mycelial density 4+ +++ +++ + +++ + +++ ++ ++ +++
Color YW YW YW w PY YW YW YW PY YW

‘For illustrate of symbols, see Table 2.
*+: thin, ++: moderate, +++: compact.
Y.W.: yellowish white, PY.: pale yellow, W: white.

HAM, PDA ¥Wjx] &AM 2 AR 713 4 Vet e Table 7. Effect of mycelial growth of C252 on different cultural

U 2 zole] BA A= PDAMIA| 7} FAF S glel A temperatures by Cordyceps scarabaeicola
7V A Zle2 Yeldel(Table 3, 4, 5). Temperature ('C)

Y25 FTYol5Eslxe] FAAA A3k 24 0 15 20 25 30 35
225 F135}7] 28] 10~35°C Y= 24% g7 Colony diameter 1333 3433 5067 59.33 5100 6.00
A 11dzE wieksr Ash, 25°crh FHeEE vebddt (mm/11days)

(Table 6, 7, 8). Mycelial density +“b A +

HE pH: ARl AT A puE PYe) 8 O W_W B0 Lo W B
5l pH 40~9.00) W2 A3 Az}, To)o|Eela +: thin, ++: moderate, +++: compact "W: white, B.O: brownish orange,

L.O: light orange, B: brown.

Table 6. Effect of mycelial growth of C251 on different cultural Table 8. Effect of mycelial growth of C1092 on different cultural

temperatures by Cordyceps scarabaeicola temperatures by Cordyceps scarabaeicola
Temperature (°C) Temperature (°C)

10 15 20 25 30 35 10 15 20 25 30 35

Colony diameter 22.00 49.67 61.00 61.33 2500 5.83 Colony diameter 13.50 4333 61.67 63.00 3733 5.83
(mm/11days) (mm/11days)

Mycelial density  ++' +t++ ++ ++ ++ + Mycelial density +* +++ ++ ++ ++ +
Color W W OW DY W W Color W W Oow LO PO W
‘+: thin, ++: moderate, +++: compact "W: white, D.Y: deep white, ‘+: thin, ++: moderate, +++: compact °W: white, O.W: orange white,

O.W: orange white. L.O: light orange, P.O: pale orange.
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Table 9. Effects of carbon sources on mycelial growth incubated at 25°C for 11 days by Cordyceps scarabaeicola, C251

Carbon sources
N C-1 Cc-2 C-3 C-4 C-5 C-6 C-7 C-8 c9 C10 C-11 C12 C13
Colony diameter 63.15 4208 3325 3075 5550 2975 3175 2958 31.75 31.00 6192 4175 3433 61.00
(mm/11days)
Mycelial density + +++ ++ H++ +++ ++ ++H+ ++
Color G YW YW YW YW YW YW YW YW YW YW YW YW YG

‘N: None, C-1: Galactose, C-2: Mannitol, C-3: Sucrose, C-4: Starch, C-5: D-Xylose, C-6: D-Mannose, C-7: Glucose, C-8: Dextrose, C-9: Fructose,
C-10: Lactose, C-11: Maltose, C-12: Dextrin, C-13: Arabinose b+: thin, ++: moderate, +++: compact Y.W: yellowish white, Y.G: yellowish grey,
G: grey.

Table 10. Effects of carbon sources on mycelial growth incubated at 25°C for 11 days by Cordyceps scarabaeicola, C252

Carbon sources

N* C-1 C-2 C-3 C-4 C-5 C-6 C-7 C-8 C9 c-10 C-11 C-12 C-13

Colony diameter  66.83 3525 3550 37.92 4075 3083 3850 3817 3750 3592 5242 3525 3883 39.58
(mm/11days)

Mycelial density + ++H+ +++ ++ ++ +++ +++ +++ ++ +++ ++ ++
Color YW LY LY LY PY LY LY LY LY LY PY LY PY PY
N: None, C-1: Galactose, C-2: Mannitol, C-3: Sucrose, C-4: Starch, C-5: D-Xylose, C-6: D-Mannose, C-7: Glucose, C-8: Dextrose, C-9: Fructose,
C-10: Lactose, C-11: Maltose, C-12: Dextrin, C-13: Arabinose.

*+: thin, ++: moderate, +++: compact.
‘L.Y: light yellow, PY: pale yellow, YW: yellowish white.

Table 11. Effects of carbon sources on mycelial growth incubated at 25°C for 11 days by Cordyceps scarabaeicola, C1092

Carbon sources

N C-1 C-2 C-3 C4 C-5 C-6 C-7 C-8 cC9 c-10 C-11 C-12 C-13

Colony diameter 64.67 30.00 3575 3217 5158 2633 3042 3050 30.58 3408 64.67 5208 39.17 . 64.58
(mm/11days)

Myecelial density + +H+ ++ ++ e R A i = e ++ +++ ++ ++
Color DY YW YW YW YG Y.G YW YW YW YW YW YW YW YW
‘N: None, C-1: Galactose, C-2: Mannitol, C-3: Sucrose, C-4: Starch, C-5: D-Xylose, C-6: D-Mannose, C-7: Glucose, C-8: Dextrose, C-9: Fructose,
C-10: Lactose, C-11: Maltose, C-12: Dextrin, C-13; Arabinose.

*+: thin, ++: moderate, +++: compact.
‘D.Y: dull yellow, Y.G: yellowish grey, YW: yellowish white.
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Table 12. Effects of nitrogen sources on mycelial growth incubated at 25°C for 11 days by Cordyceps scarabaeicola, C251

Nitrogen sources

N N-1 N2 N3 N4 N5 N6 N7 N8 N9 N-10 N-11 N-12 N-13 N-14

Colony diameter 55.67 31.83 57.00 42.00 60.67 47.50 57.08 1442 4525 3942 4375 3433 3608 4592 3675
(mm/11days) '

Myecelial density + +++ ++ +++ ++ +++ ++ + +H+ A A e
Color LY YW BG YW BG YG YG PY YW YW YW YW YW BG YW
°N: None, N-1: Peptone, N-2: Sodium nitrate, N-3: Ammonium tarirate, N-4: Potassium nitrate, N-5: Ammonium nitrate, N-6: Ammonium phosphate,
N-7: Ammonium sulfate, N-8: Urea, N-9: L-Asparagine, N-10: DL-Arginine, N-11: DL-Alanine, N-12: Serine, N-13: DL-Glycine, N-14: Tryptone.
°+: thin, ++ moderate, +++: compact.
L.Y: light yellow, YW: yellowish white, Y.G: yelowish grey, B.G: brownish grey, PY: pale yellow.

Table 13. Effects of nitrogen sources on mycelial growth incubated at 25°C for 11 days by Cordyceps scarabaeicola, C252

Nitrogen sources

N N-1 N-2 N3 N-4 N5 N6 N-7 N-8 N-9 N-10 N-11 N-12 N-13 N-14

Colony diameter 39.58 41.08 4142 4392 3958 44.50 46.00 14.67 3892 3442 39.17 43.17 3925 4233 44.00
(mm/11days)

Mycelial density + +++ ++ ++ +++ ++ ++ +H+ ++ +H+ A
Color LY PY PY LY PY PY PY RY PY LY LY PY LY LY PY
’N: None, N-1: Peptone, N-2: Sodium nitrate, N-3: Ammonium tartrate, N-4: Potassium nitrate, N-5: Ammonium nitrate, N-6: Ammonium phosphate,
N-7: Ammonium sulfate, N-8: Urea, N-9: L-Aspargine, N-10: DL-Arginine, N-11: DL-Alanine, N-12: Serine, N-13: DL-Glycine, N-14: Tryptone.
*4: thin, ++: moderate, +++: compact.
°L.Y: light yellow, R.Y: reddish yellow P.Y: pale yellow.

Table 14. Effects of nitrogen sources on mycelial growth incubated at 25°C for 11 days by Cordyceps scarabaeicola, C1092

Nitrogen sources

N* N-1 N-2 N-3 N-4 N5 N6 N7 N8 N9 N-10 N-11 N-12 N-13 N-14
Colony diameter 4342 30.67 3950 36.92 4042 3858 41.83 22.08 3642 3275 2892 3125 30.17 3450 36.08
(mm/11days)
Myecelial density + ++ ++ ++ ++ +++ ++ B T = o= S o S R = S = S S o
Color YW GY BG GY BG YG YW LY GY GY GY GY GY GY YW
"N: None, N-1: Peptone, N-2: Sodium nitrate, N-3: Ammonium tartrate, N-4: Potassium nitrate, N-5: Ammonium nitrate, N-6: Ammonium phosphate,
N-7: Ammonium sulfate, N-8: Urea, N-9: L-Aspargine, N-10: DL-Arginine, N-11: DL-Alanine, N-12: Serine, N-13: DL-Glycine, N-14: Tryptone.
®+: thin, ++: moderate, +++: compact.
L.Y: light yellow, Y.W: yellowish white, Y.G: yelowish grey, B.G: brownish grey, G.Y: greyish yellow

Table 15. Effects of mineral salts on mycelial growth incubated at 25°C for 11 days by Cordyceps scarabaeicola, C251

Mineral salts
N* M-1 M-2 M-3 M-4 M-5 M-6 M-7 M-8 M-9 M-10 M-11
Colony diameter 39.50 50.50  46.00 50.50 34.33 24.33 40.33 45.67 32.17 38.67 48.67 32.50
(mmy/11days)
Mycelial density 4 ++ ++ ++ ++ +++ ++ ++ ++ ++ ++ ++
Color B.O ow ow ow S.B (OAYY oW B.O B.O GB B.O ow

*N: None, M-1: CaCl,, M-2: CaCO,, M-3: CaSO,-2H,0, M-4: FeSQ,-7TH,0, M-5: KH,PO,, M-6: K2HPO,, M-7: MgS0,-7H,0, M-8: MnSO,-6H,0,
M-9: Mn(Cl,-4H,0, M-10: Na,SO,, M-11: NaCl

°+: thin, ++: moderate, +++: compact.

‘B.O: brownish orange, G.B: greyish brown, O.W: orange white, S.B: soot brown.

PS5 |
Al

kO

scarabaeicola Kobayasiy= 353 ©] 43} (Scarabaeoidea)®] 4%
£ 71F=2 sled AAAES HAIZIH(Evans, 1982; Evans and

222G 7IFR s AAUAE FAsle AT Samson 1982; Humber(unpublished); Kobayasi, 1940). %+
(entomopathogenic fungi)®] UFE<l F-l o} 533} 2 (Cordyceps 0| FF8)%(C. scarabaeicolaye APgoRi-(Ascomycotina),
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Table 16. Effects of nitrogen sources on mycelial growth incubated at 25°C for 11 days by Cordyceps scarabaeicola C252

Mineral salts

N M-1 M-2 M-3 M-4 M-5 M-6 M-7 M-8 M-9 M-10 M-11
Colony diameter 60.00 63.83 59.17 6233 5350 3483 5767 6317 6250 6233 5883  62.50
(mm/11days) ’
Mycelial density ++ ++ ++ ++ ++ +++ ++ ++ ++ ++ ++ ++
Color G.O° 0G LO YW 0.G ow GO YW YW GO G.O GO

"N: None, M-1: CaCl,, M-2: CaCO,, M-3: CaSO,-2H,0, M-4: FeSO,-7H,0, M-5: KH,PO,, M-6: K.HPO,, M-7: MgSO,-7H,0, M-8: MnSO,-6H,0,

M-9: MnCl,-4H,0, M-10: Na SO, M-11: NaCl.
*4+: thin, ++ moderate, +++: compact.

‘G.O: greyish orange, L.O: light orange, O.G: orange grey, O.W: orange white, YW: yellowish white.

Table 17. Effects of nitrogen sources on mycelial growth incubated at 25°C for 11 days by Cordyceps scarabaeicola, C1092

Mineral salts

M-8

N* M-1 M-2 M-3 M-4 M-5 M-6 M-7 M9 M-10 M-11
Colony diameter 4983 5733 57.00 4867 1867 3150 4200 5250 4067 4650 5450  51.83
(mm/11days)
Mycelial density ++° ++ ++ ++ ++ +++ +++ ++ +++ +++ ++ ++
Color w* w YW W W w w YW YW YW YW YW

"N: None, M-1: CaCL, M-2: CaCO,, M-3: CaSO,-2H,0, M4: FeSO,-7H,0, M-5: KEPO,, M-6: K,HPO,, M-7: MgSO,-7H,0, M-8: MnSO,-6H,0,

M-9: MnCl,-4H,0, M-10: Na,SO,, M-11: NaCl.
*+: thin, ++: moderate, +++: compact.
YW: yellowish white, W: white

e
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