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and its potential for the control of AFB. For the test, the waste product of C. militaris was extracted

Abstract

with methanol and partitioned. And then, the fractions were tested for antimicrobial activity against
P. larvae by the radial diffusion assay. The result showed that the portions of the ethyl acetate, and
water-saturated n-butanol presented inhibitory capacity against strains of P. larvae, whereas the
portions of n-hexane and chloroform were presented no inhibitory capacity against P. larvae. One
way ANOVA tests for radial diffusion assay data, indicated significant differences. The results
demonstrated that waste product of C. militaris possess beneficial properties for honey bee health

American foulbrood (AFB) is the most serious and dangerous bacterial disease of honeybee brood
and this property could be attributed to the kind and percentage of the main components of waste

caused by the spore forming bacterium Paenibacillus larvae. The aim of the present work was to
evaluate the antimicrobial effect of a waste product of Cordyceps militaris extract against P. larvae
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product of C. militaris portions.
Key words: American foulorood (AFB), Paenibacillus larvae, Cordyceps militaris
sl QLom, of 28k 717k Rl FAkel

Z}A]
102 el W gick. et 2 B

N = e
%
Bl WB meZels mobde) BE 2 W 1 9k A
% 5 CloRgh ARG AYAlSh ALRISE ARl M A H 0.2 A Bakonyi er al, 2002; Bailey, 1975;
% % shuolth. 2 B4 o] th2W £ejube}  Bailey and Ball, 1991), 742,91, t5obu 8, 7] s}
o2 Mol ¢ pEORERYF  Fom e MA F Far ASFEL 9ol
211

*Corresponding author. E-mail: beechoi@korea.kr



212 Hsild - Lot - of

(Watanabe, 2008; Ho and Cummins, 2007), ©] ]| 3} tf
o) Al g3k dstoltt.

AlF7HA A = EHO =8 AW 27
a4 A 788 dYos Us o vk A
A2 ThA] Allat/d it Brol e 27d, R, A5
d AR o= U e, 15 B FA S Al
o=, 71 ARt of sl thA] =7 A X (American
foulbrood, AFB)¥} 53 4| ¥ (European foulbrood,
EFB) S 2 U th n|=t2 &AWL Paenibacillus larvae
of s} EH -5l WS Aol 5o R,
White(1906)0]) <13} %2 219]
el Algg A 5 7V A7k

A

Y me oox o

32
in}
o
rr
i
g
9

SUR SN g R
(Genersch et al., 2006), P. larva 3EA}7} SF3-%] 0] Q)
2 3h 59 Ho| 8 AN 4E S 2o
o=tz g o] $18 442 P larva2H-E] A
Az A = RE s o] WeRe] YAy

ot 4
fer

=2

Sof et ylie AU o] Bolut
R 4 AT e e ope) e A
& A3 Qo] kg Helol w2 e
= 1o E YA He= AE 5= Fhrk(Matheson
and Reid, 1992).

o] SR A o] okt 2| R 22 S A EebAbol
= (oxytetracycline hydrochloride, OTC) |1} Ad11}-E]
o}Z(sulfathiazole) T} -2 FAYA| AHE-S B3l o] Fo]
Ak, L2t ol elgt BB L) Bl glet A-e
2l 7]ef QAR ) AR 25 BRI o] A
4 Buk oby g, FAA WA S TAAA
(Kochansky et al., 2001; Piccini and Zunino, 2001) -3 T
F20) w7to| A= A AHE= = A5k it o]
of thgk th = o= Z|{Lofli= AFB A3/ & AlE 9
<A (Wedenig et al., 2003), 23} 1] A E-(Evans and
Armstrong, 2006) ¥ A A gAY 52 7] H2H(Antunez et al.,
2008; Fuselli ef al., 2008) 53} Zro] AFBo]| th &t &3 4]
A AAIBE] f1E theket dErlEro] o] Foi %
Q= Aot

302 Aokl EFE VISR Aot
Z 71 o=, vt ey 282 oSt

™HGu et al., 2007). ==35}

fr
0%

| ox.

"

o n2 Ir
Moox A ope = 2o oz

o
223} 2 (Paecilomyces japonica | P. tenuipes)2};
2~ F25}%(Cordyceps militaris) 5 7}A| o]t} 71
fefe) s 5 3o 1) 1AL ARE B
chefet el it Qlom 52012 % 5.
2008; & %, 2012; Park et al., 2005; Kim et al., 2008; Han
et al., 2010), . t] A H(cordycepin), TFHFF(polysacc-
harides), of] 2 31 E| Z-(ergosterol), T = (mannitol) 5
o £ RS EF ST Qi AOR AA St
(Das et al, 2010). 53] §55t2t choyat o]

T & B TS AU T Uk 22 Reis SQ013)

ng, rlo

=

u

oFet AT BAS B QgelE B,
7hehs B8 BHA) whRo] A ok m A 2] 3
B 913 A Golliz o] 21 -2 21 Qlrh whebA AT
oA ol e 2ra)
SECER BT P REE

gsta4 shdch,

R

_>ri

i

o
ﬁ.‘l"

T 1->Jt
1o

>

>,

fjo
M
1 o
i)
ok
o
2
2
o

=
FU
b
Qf
I

ok
EN]

Al

X
e

H A5 of| AFR-E H-5== Paenibacillus larvae(KACC
11540) 2 3t=1-5 A+ AL E (KACO = 58 &
ko, MYPGP v 2|5 ARg-3f] vl sttt v #]
Z/3-2 1L % 10g Mueller-Hinton broth(Oxoid CM0405)
2} 15g yeast extract 2 3g K,HPO,, 1g Na-pyruvate S 7
bt AR, " F A FH o2 20ml 10%
glucose(autoclaved separately)S % 7}sFo] ARE-31% Tt
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Fig. 1. Extraction and solvent partitions from waste product of Cordyceps militaris.
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Fig. 2. Thin-layer chromatography (TLC) of C. militaris waste
product solvent fraction. The TLC plate developed using a
mixture CHCl/EtOAc/AcOH/MeOH=9:1:0.1:0.1 (v/v/v/v)
and visualized by UV, DPPH ethanol solution and 1%
cerium (IV) sulfate ethanol solution spray.; A, 254nm UV;
B, 365nm UV; C, cerium sulfate hydrate.; D, 200uM
DPPH ethanol solution. ; 1. n-hexane layer, 2. chloroform
layer, 3. ethyl acetate layer, 4. fruit body of C. militaris
extract, 5. waste product of C. militaris extract, 6. water-
saturated n-butanol, 7. water layer.
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Fig. 3. Thin-layer chromatography of C. militaris waste product
solvent fraction. The TLC plate developed using a mixture
BuOH/AcOH/H,0=4:1:1 (v/v/v) and visualized by UV,
DPPH ethanol solution and 1% cerium (IV) sulfate
ethanol solution spray.; A, 254nm UV; B, 365nm UV; C,
cerium sulfate hydrate.; D, 200uM DPPH ethanol solution.
; 1. n-hexane layer, 2. chloroform layer, 3. ethyl acetate
layer, 4. fruit body of C. militaris extract, 5. waste product
of C. militaris extract, 6. water-saturated n-butanol, 7.
water layer.
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9] %= 0] A3= MeOH &3} 1] 523t 5~10mm 2] &
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Table 1. Antimicrobial activities of C. militaris fruit body and C. militaris waste product solvent fraction against Paenibacillus larvae

Inhibition zone of plate (mm)

Concentration
0 (mg/ml) 1 (mg/ml) 10 (mg/ml)
C. militaris Fruit body MeOH +Db ++2 ¢
C. militaris waste product MeOH +b ++c
n-hexane -a +b
CHCI3 —a +b
EtOAc +b +++9¢
BuOH -a ++b

DSlight antimicrobial activity, inhibition zone of 5-10mm.
PRelatively antimicrobial activity, inhibition zone of 10-15.
»Strong antimicrobial activity, inhibition zone of 15-20mm.

Values with different superscript small letters in the low are significantly different by Duncan’s multiful range test after one way

ANOVA at p<0.05.
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