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Aphicidal Activity of Different Fraction Extracts of Culture
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Filtrate of Beauveria bassiana Isolate against Aphids

Jeong, Ga-Young + Han, Ji-Hee - Kim, Jeong-Jun - Lee, Sang-Yeob

Cotton aphid (4phis gossypii) and green peach aphid (Myzus persicae) are serious
pests damaging various crops including vegetables such as pepper, cucumber, and
Chinese cabbage. We conducted a study to control two aphids with secondary
metabolite of entomopathogenic fungus Beauveria bassiana. A B. bassiana was
already selected as a high virulence isolate against cotton aphid and green peach
aphid. The culture filtrate of the isolate showed high pathogenicity against both
aphids as 100% mortality against cotton aphid 3 days after treatment and 99%
against green peach aphid 5 days after treatment. A different fraction extracts with
CHCI; : MeOH of B. bassiana culture filtrate (30:1, 50:1, 70:1, 90:1, 100:1; v/v)
through silica gel column chromatography showed different control effect to aphids.
Among them, 50:1 (CHCI;: MeOH) fraction had highest mortality as 77.3% and
75.4% against A. gossypii and M. persicae, respectively. A mixture of each
fraction (1:1) had no synergistic effects because control effect of every mixture
was lower than only 50:1 extract; for example, mortality of 50:1 + 70:1 showed 2™
highest as 72% of cotton aphid and 70.2% of green peach aphid and other
mixtures were lower than these values. In future we will study the identification
and mass production of aphicidal compound isolated from 50:1 fraction to develop
stable aphid control agent.
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) HO}OJ] Z]'%"ﬂ 2 =
T /\]‘:]'(Klm et al., 2008). I RAE A Hc}‘ﬁ o+ gt
AHEA 0 2 ARG H I Qo skl 8 R
= WAl Aol AFAQl A¢7F B 3 1%k
S7VetHA A 25 9 AAES o] &3 AEF R
Alst, vlol# 2, &go
o WAlole LT AR ‘3‘%‘01% o] &3k WA A7} wo] N o] &L ATHGoettel et al,.
2005; Vey at al., 2001). FF°]& ©|&% v|AE AFA| = Beauveria bassiana, Metarhizium
T 12F9 F%olE o83t 171 AFol 7HHL54°1 UTHde
Farina and Wright, 2007). ©] & tZxA <l F54 5
7hFol WAATE 42 A F(24.6%)= AHASIAL ATk FBolE o] &% HAYE AFAE Ui

& QA = A Mg AT Fo ASAAE E2gH] S, olEd
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(Goettel et al., 2005). 3}A|%
5, F5, AY(ES] A94) 59
THBurges, 1998).
2 O|AHAMHE & o] &3 T WAITF EAE o] &3 WA
ol e FEY F dv ZoE BHiuHi YTkXia et al, 2000; Xia et al., 2001; Rohlfs
11). L. lecanii®t B. bassiana®] YW Y-S A3t
o 71‘_]9\%9/] A —f-%% Gx= §3P7]- A A THGurulingappa et al., 2011). 2ZF4 o] nj
% = A olxtti AR U AHE B ¢ e 54
£ X333l A K Charnley, 2003) 4 %*é E4& Z337|= FH(Molnar et al., 2010). A
A FEoI7E Bakste olHdt A AMEEEE Verticillium sp.7t AJ4Fsk= bioxan-
thracene, Hirsutella sp.”} §4¥8h= hirsutellic acid, Isaria japonicaZ?} A37FSk= lateritin, B.
bassiana, B. tenella, ZLE]3l Paecillomyces fumosoroseus (I. fumosorosea)?} *Y4+8l= beauver-
olides, M. anisopliae®} Aschersonia insperata’} "§4Fsh= destruxins 5] AT % ThFgE A
AE AFA ] o] AV 8- B bassiana= beuvaricin, destruxins, bassianin, bassianolide,
beauverolides, beauveriolides, tenellin, oosporein 52 E2-& AJ4kslal 245 & 171 oy

2 A, dg 59 5 ode a37F HuEo] JAtk(Vey et al, 2001; Zhang et al., 2007;
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Wang and Xu, 2012). ©] < beauvericin> B. bassiana Tt o}Uz} T2 Beauveria 4 +3°]
2} P. fumosoroseus (I. fumosorosea), P. tenuipes (I. tenuipes) 5ol % A4+ TH(Molnar et al.,
2010).

2 AT ol &H B. bassianaT W FAER ot TAE AT SFAYE BFolS
Q& A% 3} Jd+= AoZ2 HIHAHKim et al., 2013). Tk B A=
Fol #F7F kst AFAd EEES EIshy] st widod Y52 H3RINE
OISR RE 3t 4588 AT
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Aol AHEH HBFolZXul &Y H3tES 18544 sAVE =T s FAt
8 D, AHFE 60£5% £ O Z cage (90x90x90 cm?®)oll A

2
/\E] [e] QS =]

ARFEEATE 715 AEE 2404 459 71 wiF2) 302 71 olE AH&shitt
A

3% ofFS ol&stAtt. 4 AAE dishol

2 ARoM = i gAH g BT BEeolZitEol 4580 52 o= 4wzl B
bassiana Bb08 (VA& FEIH T : KACC93163P)E ©]-8-3F TH(Kim et al., 2013). B. bassiana
Bb08 EA= 15% glycerol £-2Boll E3}sle] -80C AA EASHA H QA potato dextrose
agar (PDA)(pH 5.8)0l €& F 1l 25T, 7~10¥7F A7 AAE wj7hA] wj kst

HAFES Sl FFol A= PDACA 7L vk &, EtH® 5 ml 0.05% Tween 80
f2o8S PDAoﬂ H 3 HH spreaders ©|-83te] XAE 3|45l | BALO|EREHE o] &
st IAFE AT F 1.0x107 conidia/ml o] EAHEN S A 23 TE AxH TAHE
B2 ADH| X](E_/‘é 3% corn steep powder, 4% glucose (Sigma, USA), 4% yeast extract) 500 ml
7} E°1 Sl 1 L flaskoll HF&% 1.0x10° conidia/ml 7} QEE AFstaAnh ol HEH
Hj A= 257 9] rotary shaking incubator®ll 4] 200 rpme] £5= 3Y7E vl F3FA T
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ADH| A& AF&-3}od 3Y7E shaking incubatoroll A B F3$H Bb08T Hj B o] Soi3) =3
239 YF-E 3} B+g $F 250 ml centrifugal bottleol] %74 FUATE ©]F 9000 rpm, 4T
ZZ0 A 1083 YAEES & AedS FAsI] EHH filter paper2} Bottle Top Vacuum
Sterile Filter (CLS430769, Sigma aldrich)ol] $143}<] 04&}/\]7# A @ AE 25 AASH
Atk o] W EE =7 BdE AFS ARSI E4EE FE A7A 4C WALl B

=03k & of 3}y wjoke] Aol ethyl acetate (EA)S 1:12 Yl 73}
54 55 3% $ oA 22 B9 EAS T ¥ AshA w
=

E T o
Histe] EA 24 55He 373t Att 3148 852 evaporatorE ©]-8-3l 50C, 70 rpm
=

oA A SuE 2F ST AAS 3, %UH(CHC13:MeOH=IOO:1) 10 ml S vacuum
flaskll 2] $ sonicatorg ©]-83t flask Hell HFolde 54& 5o 33T
3]H 4L Silica gel column chromatographyE ©]-8-3Fa] CHCI; : MeOH = 100:1, 90:1,

70:1, 50:1, 30:1(v/v) BIE&E AFA ELE AASI 45C Ax QEANA 53 8 FE58
o] &g EF HUANZ & 7t 5o FEE B FFT 140 nlE B3 317) vortexing
StHA galete] 4Co] B3t 7 w5 £ FEEE9 E3d AFEAH HAH S
A8, et SFF g4E 74 w2 BYFEES LIE TS TFA(30:1+50:1, 30:1
+70:1, 30:1+90:1, 30:1+100:1, 50:1+70:1, 50:1+90:1, 50:1+100:1, 70:1+90:1, 70:1+
100:1, 90:1 + 100:1) FH| 5+ T}

4. &3 FEE9 Ab ol 3 4324 AH

3% Y& 250tE]7F 9= leaf discoll CHCI3 : MeOH = 100:1, 90:1, 70:1, 50:1, 30:1
(vv)2F EF-EN(30:1+50:1, 30:1+70:1, 30:1+90:1, 30:1+100:1, 50:1+70:1, 50:1+90:1,
50:1+ 100:1, 70:1+90:1, 70:1 +100:1, 90:1 +100:1) 1 ml& A3E3}FH ) A El= plexiglass spray
box (90x90x90 cm’)ll A X% sprayer (cone nozzle, 27 1.5 mm)E ©]-&3ta] wj el 500
ulE 22+ leaf disc &, SlH BABIGL BE XE&= 22 59|, 22 A, 22 <+H,
2o e Axsdom Ef vt AIZAluit) sprayerE 70% ethanolZ 453 & D.W.

4
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= 5AIEA-S SAS 9.3 (SAS Institute Inc., Cary, NC, USA, 2012)2.2 HPFH A3, o
FAFE-X (one-way ANOVA)( 2 =0.05) & 2|3 Zo|7} Yeld dolE = F7]9 t5Hlw
(Tukey’s honestly significance difference [HSD]) W OE AMS HA AT

M. Z=t « 33

B. bassiana Bb082 500 ml AD HiR| oA vjeFsle] A%k AD wjoFei o] B3 XGE 9

o
oG E g A4FE4S 2AE A7, F3XIGE g AFES 2¢A
59%% E-5olS AR E0] 36%K T F23HA EOH(F=166.1, df=3, 8, P<0.0001), 3 2}o]|
100%0] =23+ THF=682.8, df=3, 8, P<0.0001). E-5o}lZ Xt Eof tajrx= 5L x}o] 99%
HAZER EIFGUEY] FoAE HolA| Ra FASFATHE=8970.7, df=3, 8, P<0.0001)
(Fig. 1).

m Control, cotton
Control, green peach
75 @ Culture Filtrate, cotton
O Culture filtrate, green peach

a

50

Mortality (%)

25

1 2 3 4 5

Days after treatment

Fig. 1. Mortality of cotton aphid and green peach aphid treated with culture filtrate of
Beauveria bassiana isolate. The bars with different letters for the same day are
significantly different (P<0.05, Turkey's studentized range [honestly significant
difference, HSD] test). The B. bassiana Bb08 was culutured in 500 ml AD medium.
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Fig. 2.

Fig. 3.
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25 4
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Aphicidal effect of different fraction extracts with CHCl; : MeOH of B. bassiana
culture filtrate to cotton aphid. The bars with different letters for the same day
are significantly different (P<0.05, Turkey's studentized range [honestly significant
difference, HSD] test). Chloroform : Methanol = 30:1, 50:1, 70:1, 90:1, 100:1; Vv/v.

100 -
O Control

m30:1
m50:1
75 A
m70:1

m90:1

0100:1
50 -

Moltality(%)

25 4

Days after treatment

Aphicidal effect of different fraction extracts with CHCl; : MeOH of B. bassiana
culture filtrate to green peach aphid. The bars with different letters for the same
day are significantly different (P<0.05, Turkey's studentized range [honestly signi-
ficant difference, HSD] test). Chloroform : Methanol = 30:1, 50:1, 70:1, 90:1,
100:1; v/v.



Beauveria bassiana W ¥y BEFZE9 AUE 454 119

HjeFel o] o vl &H & FEEC o3 HIXIUE H4FE A A HE 1Y

50:1 (CHCl; : MeOH)OI A 18%=Z TFE &X(30:1, 70:1, 90:1, 100:1)2] 0.6~6.2%}X T} v«lGP
A E=ROH(F=24.5, df=5, 12, P<0.0001), 2] 2 F 68.3%, 3Y ¥ 75.1%, 5Y ¥ 80%=
OE 4 559 2~5Y9 §F 1.3~193%ET F5HA =JTQY £, F=180.0, df=5, 12, P<
0.0001; 39 ¥, F=318.2, df=5, 12, P<0.0001; 4% F, F=391.9, df=5, 12, P<0.0001; 5% &,
F=463.9, df=5, 12, P<0.0001) (Fig. 2). 5ol d =] g £9d A4IFEE E3XAE
I FARSHA 50:19] FEol 7 EUTHAE 19 F 182%, 2¥ F 65%, 5 F 75.4%;
O2 vl 552 1€ T7EH 5Y A4FE 0.1~19.7%) (1Y 3, F=84.8, df=5, 12, P<0.0001; 2
o F F=112.8, df=5, 12, P<0.0001; 3¥ 3, F=162.1, df=5, 12, P<0.0001; 4% % F=198.0,
df=5, 12, P<0.0001; 5¢ 3%, F=201.4, df=5, 12, P<0.0001)(Fig. 3.).

100 4 = Control ®30:1 (CHCls : MeOH) ®50:1 (CHCls : MeOH) ®70:1 (CHCl5 : MeOH)
®90:1 (CHCl3 : MeOH) 100:1 (CHCl3 : MeOH) ®30:1+50:1 (1:1) 30:1+70:1 (1:1)
®30:1+90:1 (1:1) m30:1+100:1 (1:1) 550:1+70:1 (1:1) 50:1+90:1 (1:1)
50:1+100:1 (1:1) 70:1+90:1 (1:1) 70:1+100:1 (1:1) 90:1+100:1 (1:1)
50:1(CHC1:MeOH)
75 4
50:1+70:1 }
= )
P 1
g 50 -
s
=
=}
= 70:JCHC1:MeQ
)
25
0

3
Days after treatment

Fig. 4. Mortality of cotton aphid treated with a mixture of different fraction extract of
culture filtrate of B. bassiana cultivated in AD medium.

ZF g vl & 23 FEFE TFH AR &5 ] 8] AAR AEAA A
S E(Fig. 5)< 50:1(CHCI, : MeOH) &= = gjol|A 7}
© QAE 773%; ESOIEARE 76.4%)S HAT F HAZ =
2282 50:1+70:1(1:1) zzz,ﬂfoﬂ AglolA HIXGEHR EsolZId = 22t 72%%}
702%= 70:1 FE=9] 19.6%2} 24.9%KT =2 4SEAE BAKESIHE A 1Y
3 F=13.7, df=15, 32, P<0.0001; 29 &, F=63.0, df=15, 32, P<0.0001; 3% ¥ F=422, df=15,
32, P<0.0001; 4% &, F=53.4, df=15, 32, P<0.0001; 5¥ ¥, F=61.2, df=15, 32, P<0.0001: &%
o}ZAYE A7 19 &, F=19.6, df=15, 32, P<0.0001; 2 &, F=102.5, df=15, 32, P<0.0001;
39 & F=69.0, df=15, 32, P<0.0001; 4% 3, F=72.3, df=15, 32, P<0.0001; 5¥ 3, F=104.3,
df=15, 32, P<0.0001). Z1&iy} 50:1 £FA & &Y FE=H TFst AP A =
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100 u Control #30:1 (CHCls : MeOH) ®50:1 (CHCls : MeOH) ®70:1 (CHCls : MeOH)
®90:1 (CHCls : MeOH) 100:1 (CHCls : MeOH) u30:1+50:1 (1:1) 30:1+70:1 (1:1)
m30:1490:1 (1:1) ®30:1+100:1 (1:1) ®50:1+70:1 (1:1) 50:1+90:1 (1:1)
50:1+100:1 (1:1) 70:1+90:1 (1:1) 70:1+100:1 (1:1) 90:1+100:1 (1:1)
50:1(CHC1:MeOH)
75 l
) 4 50:1 + 70:1
&
S
E 50
E
=]
E 70: NCHC1:Me(
25
0

Days after treatment

Fig. 5. Mortality of green peach aphid treated with a mixture of different fraction extract
of culture filtrate of B. bassiana cultivated in AD medium.

Table 1. Mortality of cotton and green peach aphid after 5 days treated with a mixture of
different fraction extract of culture filtrate of B. bassiana cultivated in AD medium
Mortality (%) of aphids 5 days after treatment
Cotton aphid Green peach aphid
Pr<F <0.0001 Pr<F <0.0001
Group Mean Fraction No. Group Mean Fraction No.
A 77.3 50:1 A 76.4 50:1
A 72.0 50:1+70:1 A 70.2 50:1+70:1
B 32.0 30:1+50:1 B 32.0 30:1+50:1
CB 19.6 50:1+90:1 CB 249 70:1
CB 19.6 70:1 CB 24.0 50:1+90:1
CD 16.4 30:1+70:1 CD 20.0 50:1+100:1
CD 16.4 50:1+100:1 CDE 16.4 70:1+90:1
CD 13.3 70:1+90:1 CDE 16.0 30:1+70:1
CD 11.6 30:1 FDE 10.2 30:1
CD 7.1 30:1+90:1 FE 8.0 70:1+100:1
CD 6.7 70:1+100:1 FE 7.6 90:1
CD 5.8 30:1+100:1 FE 6.7 30:1+90:1
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Mortality (%) of aphids 5 days after treatment

Cotton aphid Green peach aphid
Pr<F <0.0001 Pr<F <0.0001
Group Mean Fraction No. Group Mean Fraction No.
CD 49 90:1 FE 5.3 30:1+100:1
CD 49 90:1+100:1 F 4.4 100:1
CD 49 100:1 F 3.6 90:1+100:1
D 4.0 Control F 2.2 Control
LZHAE T38| B bassiana Bb08 Bl F] A o] guf wj&H o] AFEL & v
&) we} E5ko ™ 50:1 (CHCL : MeOH) #3804 713 =9ht), 3 UA F3o| nj ko
A Folls AFEAET oly} 4] Al ERE Kol EFE X A= de A
oz dEA e, O 4o FRY A2 80l FRY AiA A&, v = w
2} 2t} 1 AR, Lecanicillium lecaniiZF-¥] F28 EZL GujriFolo &, &% A%
of thgh AFaF} Wl ofyg} A4 A3 BIE B IEATHWang et al., 2007). £ Ao
ALE-H FFo] F(B. bassiana Bb08) % vl F v x| o] FFol wpg} AFEol EME.U:] 2

 ZA Y(corn steep liquor)o] EFHH v A& vjF oA dFEo| 7HE 73R THKIm
et al., 2013). Khan 5(2012)° WZH B. bassiana2} V. lecanii 772 EAF} v Fo A& o]

B3] ARE A A il ARB| w3 FERE WeATIE BEE kel A8
B2 Fol7] o] TAE ol§F AR BLH B FFL @ W 3ol Yk
SHEITh BO0S -9l Wil REE Brol S ATl B} BaAn B HEde] 4FA

AE=9 AEFe Bola oyt FAA 714 el digh o] dasith 25HAAY &3
o7} A4ketE oAt AMEES] A Fel #e thFe Ayt R ok W S 1
H3li= M. anisopliae™ destruxin< 0|5t LZd T FE|ot MEE4 HIYS Yo
& Fol= AR ZAE U TH(Vilcinskas et al., 1997). A|Fs] Atz =54
5 A AFAME M anisopliae FZE0°] Paecilomyces fumosoroseusS} Aspergillus
ochraceus®] FE==1Rtt AFE0] FOHA 4tk A4 3% A TH(Castillo et al., 2000).
T s Z3HYA F30)A Hypocrella raciborskii2] W Fed Y F=EE-2 ergosterol, dustanin
(15 @, 22-dihydroxyhopane), 3 £ -acetoxy-15 a, 22-dihydroxyhopane®] F/d&o]3lom Zulo]
Sofjol] thel =4, 7139 18] Abek e E3E K S th(Buttachon et al., 2013). °] & Al A
o] X3 v Ao a4 AES 9 A ARt 54 59 a3t
=

=
AL o5 Ao Frastel o Aos FHU MY F2E W 7 JRo]
]

>~m{|j

Fol mAE A= wol AAHJY. ofzg7te] 7] BAE s V. lecanii YA ¥
oY FE=& NG HlES 2 EFd=S A 23, diR R HE dFE
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4:6, o EE ] = 19914 7H =

g8 BYtHSoni and Prakash, 2012). &3}%1

lecanii®} B. bassiana®] WA HE Al Y& WA ERE WA=, 53] V. lecanii W) E°

9] ethyl acetate®t MEH-24 F8ol = 3Gl thdk 45 a3} 87 ofyz} ekt

BHRE BRI, B bassiana 7AHS] WHE FEEE & 548 B U THGurulingappa et al,
°

2011). 8| Trichoderma citrinoviride W% W&-& FF AMFE F bislongiquinolide2}

e rlo

£2 o] B ol wet e
e EAE ANFE L

(28 s

dihydrotrichodimerol-> *]2] ol R |52 A E(Schizaphis graminum)2) 75744/} Aqa &
SA st ZEo] A E A= A2 B E S tHEvidente et al., 2009). Bb08 T2 7

T v 2] 50:1 (CHCL : MeOH) F=E o] B3R EN] BFolSib&E E’:‘T“"’ﬂ =2
AFES Hol: Z10& Ko} 50:1 (CHCL : MeOH) FEE3 o] MW E AFA E2o] x3
H AR F2HT B AT Ao A Bb0s 2] vl BYL EFolSAGEY H
SPIRIGEo HEet AFA7IE HEFY Ade el llen 99 & A2
o 51 &} o] Bb08 9] XUl it 719 &3, Abdhkol] wx|&= GaFol it FAZ <
F7F A 7)1 %o gk FHo] Hasith ko ® F&A-0|a PR ARE FAA S
S 9l R E A8 FFolY P4 JUE 4 Ede £ 54 2 o] =4
of thF i 7l& MEe 3L A oltt. XY= 434 30| & thAEZS] g 4
2 71E s B9 AEEa HAS M8 vAEAS A FEe Il 18 A
A A ZA33 91,0008 ol o2& JAGE WAL woF £ HE Hd a7t de
RAo g 7Igdnt

ESRIGEY E5olEREL AAE T3S g A& 2 FllE F= dlFolth
£ a5 118 AE A8l AW E HdAHol B FBOIB. bassiana) ] HAHE
&3 A AFE FASATE o] FF wjgA Yo AFEL HIXUE A
F 99%%Th. ©] FEFE< CHCl : MeOH HI &S
3k A3} 50:1 (CHCL; : MeOH)o] F25 #3) 9

3L F 100%, EwobESEel Ag 5¢

2]3te] silica gel column chromatography

Eo] Z3RAEY BolZ G Eol 7 80%2} 75.4%= e £3 vls) dA5H
ETh = 2 SRl g FEES LR EFst A A, 28 FE= EF o3
A= g )T

F= HolA] ekgton = Y& B5F 50:1 (CHCL : MeOH) ©HEA gloA] A5E

=

(BZ3HAYE 773%, EFoIEARE 6.4%)01 7H3 =ko W 50:1+70:10] F HAZ =9k
CHEIZAQE 72%, B5olEZ Y E 70.2%). 2o g2 ok 2ol A E A S 98] 50:1 &
_]

5 222 ) AR EY BUS B 54 2 0P A7E AW o gelnk
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