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Table 1. The cormposttion of the media used in this experiment

Kor. J Micromol

Media and composion (g/)

SM YMGM PDM SDPY YGM MCM MMM CDM
Dextrose 4 20 40 20 20 30
Starch 25
Yeast extract 10 10 2.0
Malt extract 10
Peptone 10 10 2.0
Potato 4 24
Asgparagine 20
NaNO,
K,HPO, 1.0 0.5 10
KCl 0.5
FeSO, * 7TH,O 0.01
KH,PO, 0.5 0.5
MnSO, 0.5
NaCl 0.5
MgSQ, - TH,0 0.3 0.5
Apar 20 20 20 20 20 20 20 20

PDM, potato dextrose media; MCM, mushroom complex media; MMM, mushroom mimmal media; YGMG, yeast cxtract-malt extract-glucose
media; SM, starch media; SDPM, Sabouraud-dextrose-peptone-yeast extract media; CDM, Czapek-Dox medium; YGM, yeast extract-glucose-

malt extract medium
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Fig. 1. Effect of nitral pH on the mycelial growth of M. anisopliae

DGUM 35001, The cultivation was carried out at 24°C for 14 days on

the potato dextrose agar medium.
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Fig. 2. Effcet of temperature on the mycelial growth of M. anisopline
DGUM 35001. The cultivation was carried out at 24°C for 14 days on
the potato dextrose agar medium.

Table 2. Utilization of complex media on mycelial growth of M. anisopliae DGUM33001

Mycelal growth

Myecelial growth

Complex medium (Dia, mm) Mycelial compactness® Complex medmm (Dia, mn) Myrcelial compactness
SM 41.2 + 2.6 Moderate YGM 262 + 85 Moderate
YMGM 341 £ 1.7 Moderate MCM 40.6 £ 0.5 Compact
POM 313 £ 32 Compact MMM 383 £ 52 Moderate
SDPY 40.3 £ 5.0 Compact CDM 362 £ 1.7 Thin

*The mycelia were grown. at 24°C for 14 days in a complex medium (pH 5.0},
*Thin; aerial mycela grown very shightly thin over agar medium (< 2 mm), Moderate: moderate aenal mycelia (2-5 mm), Compact; aerial mycelia

grown upto cover glass of petridish (> 8 mm).

Table 3. Utilization of carbon source m M amsopliae DGUM335001

Soruce of Carbon growrlfly(ﬁ[:)?ia]mm) Myecelial compactness  Somuce of Carbon Mjﬁlg?]ﬁ:no)wm Mycelial compactness
Carbohydrate®
Cellulose 373k 2 Thin Galactose 361 +22 Thin
Starch 393 £ 42 Thin Sucrose 453 =12 Moderate
Chitin 493 + 3.1 Compact Fructose 426 +23 Thin
Lactose 170126 Thin Xylose 281 £ 1.7 Thin
Maltose 93+ 12 Thin Ghicose 482 =35 Moderate
Additon of erganic acid®
Formate 466 + 3.1 Thin Oxalate 3060 £ 3.1 Thin
Lactate 426+ 23 Thin Fumarate 58612 Thin
Acetate 0 Thin Gluconate 493 £ 5.1 Thin
Succmate 50.6 £ 7.3 Thin Citrate 36020 Thin

*The mycelial were growth at 24°C for 14 days in Czapek-Dox agar plate {(pH 5.0} suplemented with 1.0% cach carbon source.

"Orgame acid (0.1%) were added to Czapek-Dox medium.
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Table 4. Utilization of nitrogen source in M. anisopliae DGUM35001a
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Fig. 3. The specific activity of extracellular enzymes in M. amsoplhae
DGUM 35001 The mycclia were grown at 24°C for 14 days in the
mushroom complex broth, the filtrate was concentrated by stepwise
addition of ammonium sulfate and then dialyzed for further use as a
crude enzyme solution.

Soruce of nitrogen Mjgl;?lﬁ)m Mycelial compactness Soruce of nitrogen Mj&:)ell;jﬂ nirno)wth Mpycelial compactness
Inorganic nitogen sourceb

Urea 540 £ 0.0 Compact NH,-molybdate 0

Ca(NO,), 403 + 23 Moderate NH,-phaosphate 520 + 0.0 Compact

NaNG, 360 £ 20 Thin NH,Cl1 253 +23 Thin

NaNO, 48.6 £ 5.7 Thin (NH,),S0, 366 el Thin
Organic nitrogen sourcec

Yeast exiract 540 £ 2.0 Moderate Bacto peptone 553 £ 4.1 Compact

Malt extract 386 £ 7.0 Thin Soytone . 553+ 1.2 Compact

Amino acidd

Lysine 18 £ 6.0 Moaderate Arginine 313 57 Compact

Threonine 306 + 5.0 Moderate Proline 180 £ 35 Thin

Leucine 26+ 12 Moderate Asparagine 313 £ 9.0 Compact

Tryptophane 266 £ 3.1 Moderate Glycine 373 £ 3.0 Compact

Phenylalanin 233 £ 6.1 Moderate Valine 366 £ 75 Compact

Serine 446+ 1.2 Compact Alanine 420 + 2.0 Compact

*The mycelial growth was performed at 24°C for 14 days m Czapek-Dox agar plate (pH 5.0). Nitrogen source was replaced by 20 mM inorganic

pitrogen source®, 0.3 % organic nitrogen source®, and 0.3% amino acid*
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Table 5. Utilization of phosphorus source on mycelal growth m M amsopfrae DGUM 35001

Soruce of phosphate My(c]:c;lizi,l iﬁgﬁha Myecelial compactness  Soruce of phosphate M}ECDei]flni%Wth Mycelial compactness
(NH,),HPO, 500 £20 Compact NaH,PO, 533 +£131 Thin
NH,H,PO, 360 £20 Compact KH,PQ, 306 =42 Thin
Na,HPO, 446 £ 50 Thin K,HPO, 460 + 2.0 Thin

*The mycelia were growth at 24°C for 14 days m Czapele-Dox agar plate (pH 5.0). Glocose was used as a carbon source and phosphorus source was

replaced by 20 mM of each phosphorus source.
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ABSTRACT : Optimal Culture Condition and Extracellular Enzyme Activity of Metarhizium anisopliae

Young-II Park and Yeong-Hwan Han*(Department of Biology, College of Natural Science,
Dongguk University, Kyongju 780-714, Korea)

In order to use Metarhizium anisopliae as a biological pesticide, eflfeci of envrionmental factors on mycelial
growth, spore formation, and extracellular enzyme activity in colture broth of M. anisepliae DGUM 35001
was determined. Optimal temperature was 26°C and optimal pH ranged from 5 to 9. Among the complex
media tested, MCM and SDPY media were the most favorable for mycelial growth. When Czapek-Dox agar
was used as a minimal medium, glucose and sucrose among the saccharides were very excellent source of
carbohydrate. Among the biopolyimers tested, chitin was the most favorable source for mycelial growth and
produced high aerial mycelia. Urea and ammonium phosphate as an inorganic nitrogen source and bacto-pep-
tone and soytone as an organic nitrogen source enhanced the mycehal growth. When serine as a source of
amino acid was supplemented, excellent mycelial growth was shown. Large amount of spores could be
obtained from the aerial mycelia of starch medium. When the culture broth was filtrated and then the con-
centrate with anmmonium sulfate was used as a crude enzyme solution, high enzyme activities of amylase and
protease were shown. However, lipase and chitinase activities were comparatively low.



