Oy =20 R ZE 47(4): 479~486 (2008)
Korean J. Appl. Entomol.

o|7|aH2x . Zolg'. LIM3|" . M3 . H| 2512

Il lerel SoE, ok Aolststoet Aaet

The Cultural Characteristics and Antibacterial Activities of
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ABSTRACT : The cultural characteristics and antibacterial activities of Cordyceps militaris and Paecilomyces
tenuipes were compared. The mycelial growth was the highest on MCM (Mushroom Complete Medium)
for C. militaris and on YMA (Yeast Malt Agar) for P. tenuipes. But the mycelial density on MMM
(Mushroom Minimal Medium) was lower than other on media. The optimum mycelial growth was observed
at 25°C. C. militaris was low mycelial growth when it was transferred over 5 times generation. The
carbon source for the optimum mycelial growth was fructose of monosaccharide, maltose of disaccharide
and dextrin of polysaccharide. The calcium nitrate of organonitrogen was found the best mycelial growth
on C. militaris, while the sodium nitrate observed to be well for mycelial growth on P. tenuipes. The
ammonium tartrate was observed to be the best among the inorganonitrogen used for mycelial growth.
Antibacterial activities were found out just C. militaris against Bacillus cereus of Gram (+).
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2 Podonectria<s, Torrubiellas: 52 33T Kobayasi,
1941; Sung et al., 1997; Sung et al., 1998; Nam et al.,
1999).
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Table 1. Composition of culture media for C. militaris and P. tenuipes.

Media (g/0)"

Ingredient
PDA YMA MCM MMM MEA Lilly Czapek
Potato 200.0
Dextrose 20.0 1.0 20.0
Peptone 5.0 2.0 5.0
Yeast extract 3.0 2.0
Malt extract 3.0 20.0
Maltose 9.5
Asparagine 2.0
KH2PO4 0.5 0.5 1.0 1.0
K>HPO, 1.0 1.0
MgSO47H,0 0.5 0.5 0.5 0.5
NaNO; 2.
KCl1 0.5
FeSO, 0.01
Agar 20.0 20.0 20.0 20.0 20.0 20.0 20.0

*PDA, Potato Dextrose Agar; YMA, Yeast Extract Agar; MCM, Mushroom Complete Medium; MMM, Mushroom Minimal Medium;

MEA, Malt Extract Agar.
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Table 2. Content of carbon source in Lilly medium.
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Carbon sources

Content (g/{)

Glucose

Galactose

Fructose

Monosaccharide Xylose

Mannose
Arabinose

Dextrose

10.0

Lactose
Disaccharide Sucrose

Maltose

9.5

) Starch
Polysaccharide .
Dextrin

9.0

Table 3. Content of nitrogen source in Lilly medium.

Nitrogen sources

Molecular formula Content (g/0)

Potassium nitrate KNO; 3.060
Sodium nitrate NaNO; 2.572
Calcium nitrate Ca(NO3)24H,0 3.576
rfi)trf)agr:; Ammonium sulfate (NH4)2S04 2.000
Ammonium chloride NH,4C1 1.620
Ammonium citrate (NH4);HPO4 2.000
Ammonium nitrate NH4NO;3 1.212
Inorgano Ammonium tartrate C4H12N206 2.816
nitrogen Urea CO(NH,), 0.908




482 Korean J. Appl. Entomol. 47(4), December 2008

W)slol PR SR B & ATl g ). BIHY 5
% Ao AREE Al KACC(EH-5Ar | REAAAE]) S}t AL paper disc diffusion (Imtiaj et al., 2007)2]
oA Hojdlol ARRSFITE Gram (Y22 Bacillus HIEH O &2 =A43519jc}. HH-E petri dish (87><15 mm, =4
cereus KACC 100042} Listeria monocytogenes KACC Zholl NA E+= BHIA Hj%]& 22 20 md B3}t
107645 AME51910 ™ Gram (-)v--C== Salmonella enterica HiQFE AletS YT Tt Hes *gﬂl@‘%ﬂ%\i o]&
KACC 10763, Escherchia coli KACC 10115, Pseudomonas glo] TAIZA = 600 nmof A —EJ’JE(Optlcal Density,
aeruginosa KACC 102602 ALE3IT) w7 @ ok 0.D)2 2A(Ultrospec 6300 pro)ataich. Al 4.0x10°
A& KACCY] product information sheeto]] @z} Table ~8.8x10° CFU A& H== A3 3 ztzho] ujz]9
4o LRtk 100 0% spreaderE ©]-85to] HYUslA =TslHTt A

E0] 8 mm@l paper disc (Advantec)o]] 340 60 W&
SAIA A A A7) 28~37C 2] 2pdelA
A8AT7F HlfoF - paper disc 5-$]2] inhibition zone =715 =45}

PDA o] S FRlsHT) tiz= ampicillin} streptomycin
« Cork borer sulfate salt (Sigma)Z 1:12] H]-E&E &350 50 ppm &
PDB 2 A3 2 inhibition zone2] F7|= Alit2] AJL-0]

UeRR] 9k HHol g7|2 =A3}%ch

« 25C incubator
* 14 days

Culture broth A

i)

a
-l
ek

« Filtration

N B3

o

53 BiX| Mg Y M2z

== o=

Jm
re

C. militaris 2 P. tenuipes wA} A5l A3t wjR|
AHES: 9J5le] 752 i X|(Table 1)ol| C. militaris 12333}
P. tenuipes 125 3535}10] colony 217 U A WEE
Fig. 1. The procedure of C. militaris and P. tenuipes extracts. ZARSF A3k= Table 59F Zro] Uebdth. C. militaris 9]

* Freeze drying

Table 4. List of strain and cultural condition of pathogenic bacteria.

Strains Media® Temperature (C)
Gram(4) Bacillus cereus KACC 10004 NA, NB 30
Listeria monocytogenes KACC 10764 BHIA, BHI 37
Salmonella enterica KACC 10763 NA, NB 37
Gram(-) Escherchia coli KACC 10115 NA, NB 28
Pseudomonas aeruginosa KACC 10260 NA, NB 37

*NA, Nutrient Agar; NB, Nutrient Broth; BHIA, Brain Heart Infusion Agar; BHI, Brain Heart Infusion.

Table 5. Effect of mycelial growth of C. militaris and P. tenuipes on different cultural media.

Media®
Isolates
PDA YMA MCM MMM MEA Lilly Czapek
C. militaris 44.0£0.10° 46.8+0.05 50.5+0.06 40.6+0.09 32.8+0.13 37.6+0.05 35.8+0.11
1233 ot o+ ++ + o+ ++ +++
P. tenuipes 43.3+£0.15 53.6+0.15 50.0+0.17 46.4+0.13 35.4+0.26 37.4+0.27 42.4+0.05
n +++ o+ +++ + o+ +++ +++

‘PDA, Potato Dextrose Agar; YMA, Yeast Malt Agar; MCM, Mushroom Complete Medium; MMM, Mushroom Minimum Medium;
MEA, Malt Extract Agar. bColony diameter (unit, mm) : measured after 14 days at 25°C incubator. ‘Mycelial density : +, thin; ++,
moderate; +++, compact.
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A 2RI o= ARt BEAC P tenuipesi= At S]]
A Glo] LATE FAF S-S 7FHTHFig. 3). Choi et
al. (1999)L- P. tenuipes®| 735 At 3o w2 AJS
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Al vigel] w2 dARESER QIS A A5t dofdh
3 Haskelek ek C. militaris©] 735~ At 3140
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Fig. 2. Effect of mycelial growth of C. militaris and P. tenuipes
on different cultural temperatures.
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Fig. 3. Effect of mycelial growth of C. militaris and P. tenuipes
on the generation frequency.
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Table 6. Effect of mycelial growth of C. militaris and P. tenuipes on different carbon source.

Carbon sources

C. militaris J233

P. tenuipes J2

50.8+0.28" 54.0+0.17
Glucose b
bt bt
46.5+0.13 41.4+0.19
Galactose
ok bt
52.3+0.21 57.6£0.27
Fructose
A+ +++
. 21.3+0.10 27.3+£0.25
Monosaccharide Xylose !
++ +++
48.8+0.13 53.5+0.05
Mannose
A bt
1+ +
Arabinose 41.0+0.18 50.0+0.19
++ +
49.0+0.25 53.4+0.27
Dextrose
A bt
35.0+0.29 56.8+0.39
Lactose
+ ++
+ +
Disaccharide Sucrose 49.60.21 52.00.14
s bt
+ +
Maltose 51.4+0.11 55.5+0.07
s bt
53.8+0.23 59.3£0.10
Starch
++ ++
Polysaccharide
. 53.8+0.10 52.0+0.10
Dextrin
+ +++
+ +
Control None 33.4+0.25 45.8+0.22
+ ++

*Colony diameter (unit, mm) : measured after 3 weeks at 25°C incubator. bMycelial density : +, thin; ++, moderate; +++, compact.

0]
= 13 mm9| = é% "}Ehﬂoi Q1 YA <]
25 mmE = % UeR 2lckFig. 4). o=
Prevotella intermedia %—0] 30 80 ppmA}o] 2] T of A

Nl A s d-tggdo] L] 9k} B. cereuso) Al

Fig. 4. Inhibition zone of C. militaris and P. tenuipes extracts against
B. cereus. A, Antibiotic; 1, C. militaris J233; 2, P. tenuipes J2.
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S olek web B oy 271 9 ] ek U
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d%- Gram (+)@} Gram (-) H= Alatol] thsto] gateAd
% e R] kot P. tenuipes R th= C. militarisol| A
3.

paigel wen ¥ 4 gt

AABARA WAFE o W55 9 A 59 4
e ot 7H*40P°4 Ol°ﬂ gt THalo] ok Qlrk
(Kim et al., 2006). H{A3l So| M &5l S22t

& R I S
= 58 7HAIAL 9lo] olef] gt 4]
7k éﬁé}ﬂ(&mg, 1996). Park et al. (2002)-
ilitarisi= AFAA|, P. tenuipes= Ao A 24
HIl _E_o].ozloq_iﬂ —%'5‘0]’_3_.4 OZ]F,'-]

1
9] 2 wjopolo = MAFORA ThRE 9] B FE

ook 74} cﬂod 7]: =7k 21 2]G-
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Table 7. Effect of mycelial growth of C. militaris and P. tenuipes on different nitrogen source.

Nitrogen sources

C. militaris J233 P. tenuipes J2

. . 15.5+2.12° 31.7+1.53
Potassium nitrate b
bt A+
. . 52.0+0.73 56.7+1.15
Sodium nitrate
ok ++
. . 54.3+0.58 54.7+0.58
Calcium nitrate
A+ A+
+ +
Qrgano Ammonium sulfate 56.5+£0.71 64.0£2.65
nitrogen + +
+ +
Ammonium chloride 38.7£1.53 40.0£1.00
e ok
. . 51.0+£1.00 53.0£1.73
Ammonium citrate
++ +
. . 40.3+0.58 34.0+1.73
Ammonium nitrate
e ek
. 55.0+1.00 53.0+2.83
Ammonium tartrate
Inorgano ++ RS
nitrogen 58.7+2.08 59.0£1.00
Urea
++ ++
3=£1.1 1.1
Control None 37 3+ 3 63 7+ >

*Colony diameter(unit, mm) : measured after 3 weeks at 25°C incubator. bMycelial density : +, thin; ++, moderate; +++, compact.

Table 8. Antibacterial activities of C. militaris and P. tenuipes against pathogenic bacteria.

. C. militaris P. tenuipes o

Strains 1233 n Antibiotic
Gram B. cereus KACC 10004 13 NI 25
) L. monocytogenes KACC 10764 NI NI 25
Gram S. enterica KACC 10763 NI NI 46
© E. coli KACC 10115 NI NI 42
P. aeruginosa KACC 10260 NI NI 28

“Inhibition zone diameter(unit, mm) : measured after 48 hours at incubator. "No inhibition zone.
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