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Conditions for Formation of Synnemata from Beauveria bassiana
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ABSTRACT: This study was conducted to investigate optimal conditions for formation of synnemata from Beauveria
bassiana. The strain of B. bassiana was isolated from a host of Oncotympana fuscata in Halla mountain of Jeju
island. The yield of synnemata was the highest at application of brown rice (90%) and silkworm pupae (10%) media.
On the other hand, the other media did not result in formation of synnemata. The highest formation of synnemata
was achieved at conditions of moderate air inflow and 20°C. The optimal moisture and light intensity for formation of
synnemata were 60% and 300 lux, respectively. In addition, inoculation of the liquid spawn resulted in higher yield
than that of asexual spore.
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£ B WdFBeaweria bassiana)9) BAPEE WA 20 FHE 91 ¥ AT SR R AFE Aol oy
oA AAfE o] 2RE RelEigich BAPPES B4 S HiAl Avioh roEE Rl slo] 90:10 HIRR X%
A7k 7P mnEolgion], Vlek Al Aot LAY BAl] BHSA Asith BABISE B Yol A
o o] Erksolglon], LAY wAle] 24 L 20T, Wi FRYS 60% T A% 300 uxolgick B 34
o TgE FFe Aol FHEARCE BAKES WAl B abaolgict

Ql &8 CordycepsoitHKobayasi, 1982).

Cordyceps$;:2- FA] W AAH LR 30004F0] F-E3l=
Aoz odalA §lou, Wk Beauveria bassiana), 5745+
(Metarhizium anisopliae)® 2 EJHAFE(Deutero-
mycota)ol] &8k thE-R2] L3 UYZF | Cordyceps
&o] BYAAR LA SIck o] F Paecilomyces teruipes
= ESATRE AAl= AR gARE o 32 UF
kAl EAAPELH(Synnemata)©] Fol3tA] ‘BT ERE &
A fpolleEstzats B $o2 S o= ot
(Nam et al., 1999; Ha et al., 2005). 9 W7b1.2- 2|14
F= BAAEES A ¢ WIS 59 35 7IFs
Hof| FAA| BYZAL e =gk AAst7] ol A7t
A) rolEEstast ol EAAES FAo) dE sk
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A25e ALAE Bk Y7 Cordyceps 555t
Z9} ol THE EWARES 5, ¥, Y& F oM
oo A PAE o]g-=]o] rl(Jianzhe et al., 1989).
I Y8R & C sinensis2 B 828 7|32
slo] ZMAE BTl EHIE A9 DA GollAlgt
AAHL) of vrol= C. militaris, C. martialis, C. ophio-
glossoides, C. soborifera, C. hawkesii, Tolypocladium sp.
5o| g o o]f&E3 Qi Cunningham ef al., 1950).
F|Zoll= Aol Wz oledt AR E Ayg
B Tl B A7 S Qo 1 st et
1 5 o A4S UB= nucleoside 24121
cordycepin(3'-deoxyadenosin) 9} o]3}s}z EAJo] L
itiCunningham et al., 1950, 1951; Hubbel et al., 1985).
ESE C. sinensis 25-E] D-mannitol, stearic acid, mycose,
ergosterol, uracil, adenine, adenosine®] ERIE|¢ C.
cicadae 28E] sarcoma 1802] AL JA|5k= thF=ol
galactomaman©] E&]%|Qick. o] o= C. ophioglossoides
ERE L g 240 U= tHEF7H B2 = Yok Ohmori
et al., 1986).

QM Cordycepss; 38120 AR A= TR Eof
oA seaiElo] ghovt, uiTlsio] BIHH = FO R} 5
A FUA, SFNEA, FAA, AR E&7T Yk
Ash BAAEE 4o AAART of} FF o=
FAY 5 Y] 2ol dAACIRE Z3tEo] gt wEhA
W7kt BRSO AR Aot Ed| U3t A4
A7} ofetE Aok ool # A= Wi o= AE
S 20 FESEEA(HEYS 3] A
0468556 %) 5 W7bat-g o83 7154 A7 22N
thFsHAl &34t stk
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Aol ARgEE WS 2001 68 AlFE Sttt
A Falial(Oncotympana fuscata)ol| ZAE 2 A3
o 22E AAISH] ANESISITE AR TiEe] 9RE Hat
3}od 2~3% sodium hypochlorite® EH AES 3}3 HF
42 33] A& 3 petri dish(SPL, 90x15 mm) =740} HiF
Hlo|Z 2 31743} WA(Water Agar) HjZ|o]| ZAE Hoj=
ot E2l® ZAE= PDA(Potato Dextrose Agar, Difco)
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HiRle]l FE3te] 25C wig7lolA 147k A Wi &
4T ge7)ol RSk AU PDA Hixo] vlere
BAZAE PDB(Potato Dextrose Broth, Difco) B X7} &
ofgk= 250 ml AZFEaATIe] HEslo] AFHA2ST,
150 tpm)of|l4] 5U7+ ¥j%F 3 homogenizer(Omni)&}e] ALS-
skt

uxME S 7 ©E

W7o RS B0l ARt viA Age sl
850 cc PP(polypropylene)*§ofl &H|<} ol id)7], 2R
o} ol d]7] 123 win| 2 o iH|7 S E9fste F
ZTF 80 go| H=E z}7} 90:10, 80:20, 70:302.2 RASIaL
£ 140 m& A718tdck wiAE nkdd]olA 121C,
3087 H F FTUE HF3l] 25C oA 7Y 7h viest
o] FAALH viRe] ARZHE Sk o] F 20T
2 224 Hied7lell 309 7k uigstel AR AxT
FE S

NN
57270 ME BgRE4] WskE 28] 99
71k AP §AIA7) PPl Anlel ol iin)Z 1
7 g 8 7} HES TPRRIE 2A] F B 140 mS Bk
IR 121C, 3087 Bt o] ¥ AU
%310] 25T oA 79 7t MRSt 20C 2 288 W]
o 309 7t Hjokalel BAxe] HEjE BRstAr:
XY ox AMES 9ja) 7)) ERE WESI 25C
oM 72 7t HioF 3 LEE 10~30CHSeI ST e
2 23T 3097 WYste] BANEEY AxFHS
2sigich A4 42 3 298 98 TlReKe) S
BES 50~ 90%(wWA) SOl 10% ZHEoR 2Asle FE
22 AEska 25C ol 793k vl F 20T oA 3097k
wjopstol B4l ARSRE SASAT B2A &
32 Sla) ZAre) Mool ghEl 25T BYEY We
ZTAR 2AsET 900, 600, 300, 0 luxe] W A}
(LD=12:12)319 20T o4 3097t oy F B0
AzzFe 25T

B MUY

TR o] ofst EAAMES B2 250 ml 42
ZataT o) R 50%~90%wh)7kA] ] #n 20 gHl
2)of] EAFAEN 2.00x10° conidia/mlE HE3}te] 25T o]
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Fig. 1. Scanning electron micrographs (left) and morphological characteristics of synnemata (right) from Beauveria bassiana.

Table 1. Effect of different cultural media on the yield of mycelia and synnemata from Beauveria bassiana

Dry weight (g)

Media® Rate (%) - -
Myecelia and media Synnemata
90:10 68.1 25.5+0.50
BR+SP 80:20 68.9 19.8+1.28
70:30 54.3 17.2+0.89
90:10 70.2 -
HB+SP 80:20 66.4 -
70:30 59.6 -
90:10 451 -
WR+SP 80:20 40.2 -
70:30 419 -

°BR, Brown rice; HB, Hulled barley; WR, White rice; SP, Silkworm pupae.
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31 371l AL A9 BAAEEE Bk
A3} et ol 3719 49%e] BE5E HiA 49
FRo| sl EARPEEL] fito] HajE Aoz Wl
ok B4 34 FF 2200 o vk =71 10T,
15C, 25T, 30C 2] 7 EAEE FAo| HA Py
FAA Reks 237t vehton] o, 20T 3jolAgt
Bagxpido] FAETE o) Pen(1995), Choi ef al(1999b)
Bo] Bagt ANHANE 7HA= Cordyceps2] AHAA|
P4 A% 25T Uje] Hrt e 2=24 B
ALE dEshe W] 14 AEly §4os .
Bix| =8 RS 50%~90%((w/v) Helel A vt -9
FE 60% A EAAEEG HY 38%E JERit
(Table 2). $=E315F0] 50%, 70%, 80%<] - BEXA <
o] H o 90%9] sRFFE EAPEES A
& PAHA] Aotk HAol BAAAPEE A R AL
o] 300 luxd FHeH 2ARFo| S48 EAAPEL
RyAreo] AatE|fri(Table 3). EFF g2+ E4A

wo FAEZ] 949k}t Basith and Madelin(1968)2:
Pen(1995)& C. militaria®) QA3AHIA B0l APt 2=
L 300 luxal® B ustEon, Choi ef al(1999a) P.
tenuipes®) AAIA| FAolE 100~400 o) 2AFo] 87
gy Ryt wehy ZFEATEY] wigE 24
2300 hx Ui2l2) oA olRoAjol & o ket

ROpEQl B At

FAnjufR] W AkE FHERL e viXeE 3ol
70%< ) 2} =7} 408x10° conidiaml2 73 9L,
o|Z FHOZ ARESto] EXAE S PAE vl wdt
Aat FAZA QA wz19] FEFFO] 60%Y w )
g YeRitHTable 4). #733t] HA g2 PDB
wiRjoll A vk A, wijoF 7)7to]l B]H3te] FARA] At
Z7Velga FAHA F2)30] ueh BAAE L] AR
v 5}t Table 5). W EAAES Bibg T2
AN FFE ol 87 ATt FRHEAE o837 Fe-HT
B4 Aol ZUlE AL rlstyler, ol
S35tz QAS EiAE dAulke] Aol Byt
&} Carilli and Pacioni(1977)2] Aol A5t HAH)

Table 2. Effect of different moisture content on the yield of synnemata from Beauveria bassiana

Moisture content (%)

Dry weight of synnemata (g)

50
60
70
80
90

5.5+1.23
25.5+0.50
7.3£1.01
6.1+£0.44

Table 3. Effect of different light intensity on yield of synnemata from Beauveria bassiana

Light intensity (lux)

Dry weight of synnemata (g)

900

600

300
0

3.0+£0.20
4.5+£0.38
25.5+0.50

Table 4. Effect of inoculation of the asexual spore on the yield of conidia and synnemata.

Moisture content (%)

Yield of conidia (conidia/ml)

Dry weight of synnemata (g)

50 3.57x10° 2.240.32
60 4.01x10° 3.540.13
70 4.08x10° 2.6+0.21
80 1.97x10° 1.8+0.11
90 1.65x10° 1.8+0.09
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Table 5. Effect of inoculation of the liquid spawn on the yield of mycelia and synnemata.

Culture period (days)

Dry weight (g)

Mycelia Synnemata
3 0.48 18.5+0.12
4 0.41 18.0+£0.18
5 0.72 22.34£0.21
6 0.65 21.0+0.12
7 0.70 24.640.07
8 0.89 25.0+0.06
9 0.82 23.940.14
10 0.96 24.7+0.26

ol 2%k FAKA HFL HiX) FAH| FLsHA FEEE=
o] YA FA=HA EARPELe] gAJo] o obgE
o2 7] ffos wehhch

W7k 1838 Bassio] oJ8jA] 528128 E§dl=

>HUAAAF & 22 drAE 2 v(Hawksworth ef
dl, 1995), A1F7HA] A AN d7dtol] oig w2 A7t
AP Yot FAAZRE BAAAEE FAdof Bes
= QST # AEe BRG] f 9 54 2]
ToEN 35 WH] 7|5 S 3t 2AEH H-83)
A o8-8 4= §k& Ao 7k B3 Wkt 2 e
TEORE g AT 5= e RS niRisH Hof
=W 5718 25T 2 7198 T = U AR
g
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