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AN : Bacillus thuringiensis, YlFZA,

M E

Bacillus thuringiensis(Bty= %.7|4 Gram %49 3
ﬁzi FEAZA JAZAE YYo= A17l°ﬂ &

4 dud ZAAE A YA
Hl%, B8, BHHYE 59 239
ol ZRAE WS E’r—endotoxm)a‘r
B =R o)A glom, o] YEA vwa
Fo w2 gy o g SAo) @R
EolAE& JEPITKSchnepf, 1995). Bt %ol EH?‘&
%/H“HD]- O]—L]E]— /\}-cgz;] o= -T,Lxﬂ/%)/\]-_,] %ow H]
W BEA dig 754 59 Pz, AE
A AARLRE 71 de] 2ol AEFE 71eH 5
W7t = Ach(Khetan, 2001).

Bt FEx A 1950dt1RE AFEHoH,
1970\t oY} Bt kurstaki isolate HD-10) Bwj=jwda |
HI & sj5ol gt AMgako] F43) FUeth w3
B2 859 2r)§Fd AHI} QUE Bt israclensis?)
1980 3th &9t sl o] FolHw, 1990t
A2 gydglol A7t 9IE Bt tenebrionis’F AE

A7

S 58 HEZ WY FFE 243 A9 A wGATE
é‘g—d*?ﬂt}. (200613 3¢ 209 A4, 20069 6¥ 209 Sa))
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Plutella xylostella, Spodoptera litura, Spodoptera exigua.

3l gof A=l itk Lamberto} Peferoen, 1992).

BtE o83 vAE F3A L 44EH e
7] QsteiNE, 2o AEA JFEAY} Y
FY99E e MEE Bt #FE 8% AR F
[T, g Uit §83Q wiguye 93
SEA AFYE FYANTIEA A AEL B
= B2 ATFAEYN Y3 A== ol gtk Benoit
%, 1990; Mummigatti®} Raghunathan, 1990,
1998).

£ dFAE I EckelA 283 Bt
g 393 7bsd 355 F8 d45e oy
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S(1996)3 = 519959 WA 93t Bacillus
thuringiensis sp. aizawai 107}X] T3(GB-211, GB-245,
GB-329, GB-337, GB-352, GB-408, GB-413, GB-550,
GB-306, GB-925)% &ttt ¥2ld FFE 10%
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Table 1. Components of culture media

Components Medium 1 Medium 2 Scale-up
Glucose 200 200 200
Glycerol
MgSO,7TH;0O 30 30 3.0
MnSO45H,O 0.5 05 0.5
(NH4),S0, 15.0 15.0 15.0
Batch KH,PO, 6.0 6.0 6.0
K>HPO, 3.0 30 3.0
Com Steep Lquor 30.0 30.0 30.0
Soybean Meal 300 30.0 30.0
CaCl2H,0 20 20 20
Trisodium citrate 9.0 9.0 5.0
. Glucose 20.0 10.0 100
Feeding Glycerol 10.0 10.0 10.0

glycerol# 430} 20°C WE e H#soH, 2
A sE F LB AN 23] At) wigs & £
Aol ARg-3Th

Al EE
B3 E UK Plutella xylostella)®) ZHFAAS, EFX
LAY B ZB2AAPE ASH DAAEBE
(Spodoptera litura), ¥V} (Spodoptera exigua)yS L%
25+1C9} 3371 16:8h(L:D)2} ZANA FriARS-3Id
38 27H5S AF A AT EFXLA
FRATH T2AAGIATL 19697 FHHst
71ed TFAEAANAN FuURASSEA ZHZhe] o
E LCoLCso T2 vl ¥ 1314 803] o] &=
B3t ZeAldl viste EZX X PAAS L 5008)
ol’d, T2AXIYASL s00u] o] AFFAe] B
& ATS AT, S AAe Yt gyhte
200095 A Q12 HiFEAA AT AL A
A &% 25+1°C, AUEFE 60~70%2 FHARS3HAE
A B Aol o] &3t

Table 2. Cultivation conditions

L
=
=

Bacillus thuringiensis &5 2%

Flask <& 1L baffled elenmyer flask] GYS ®iA|
(10 g L glucose, 04 g L' MgSO/7TH,0, 20 g L
(NH,);SOs, 0.5 g L' KH;POs, 0.5 g L' K:HPOs, 1.0 ¢
L' yeast extract, 02 g L' MnSOs5H0, 0.12 g L'
CaCl;2H,0)Z 100 mL¥ 231 121°CllA 1587 HH
st AEA3%, vv) FE F 30°C, 150 pm 279
A S AuekelEA wlgBtATh Jar WEZ g
LB s A oA 1247t 2 FF-L baffled flask(50
mL 500 mL')o) TPB HAWi|(10 g L tryptone, 5 g
L' NaCl, 20 g L" peptone)E 23 30°C, 150 rpm =
Aol 1227 R T HEY o7 A3}
A, AEEY 0¥ dFe FED A9H(x1,00002
2 Ak

25 L jar HEZ 2494 {712 wdEel AMS-g
AL & 13 2ok

AEE T3 AddE HA3E wix 24 Batch 3)S
o &l Fscale-up)oll FU3HA HE3HA. 25 L jar
WEzel 50 L FALEZX L 5 ton A WEZ

Jar culture 50 L seed culture 5 ton culture
Culture volume 25 L 50 L 5.0 ton
Working volume 15L 40 L 2.5 ton
Cultivation time 24~72 hrs 12 hrs 56 hrs
Inoculum volume 45 mL(3%) 1L 40 L
pH control 6.0 upper Not 6.0 upper
Temperature control 30+0.2°C 30+0.2°C 30£0.2°C
Aeration rate 0.3~12 L min" 25 L min’' 500~1500 L min’
Agitation speed 400~900 rpm 150 rpm 80~110 pm
Foam control 10~20% silicone oil Not 10~20% silicone oil
DO control 2.0-20 ppm Not 2.0~20 ppm
Sterilization condition 121°C, 30 min 121 ~123°C, 20 min 121~123°C, 40 min




AN A3 Bacillus thuringiensis sp. aizawai T59] F8 JHE s3] et 4% 4 2 uLEA 133

ZYzke] Wi gFRAE & 2004 HE ule}h 2t
Bacillus thurmgwnszs-»] ,q]g.r.glr 24334 &34

Bto] AEZFeE FHEE SAst A A4
X2 Husgch %J%Eﬂ](spectrophotometer)a
o] g3t 600 molM = oH, YA Y&
IFTE EANNY FEREAAN F T
7} 0-07 Abolel]l JTE M A3 F HMujsE
ot ALtE A

HZIAFE 45 s oY 1 mlg

ST 9 mLol £ Algde] ol 108 XA
BHEo], YUANEE Fola o} FTAETE P17 ¢
g EA(O0°C, 308) ¥, «x 545l LB 3 o
Ao =E U 30°Coll A 24417 wiGF &
g2t

U = fo l'U[C' g

m
T

Bacillus thuringiensis®] 2584 &4

A23FE2 43 Bt w%N(10° spores mL*)e] )

9¢ A7 7 m2 A2} 3023 AASD 0D
 F1% F dEHYH 91 APEE 38 2
TS 424 109EH Aok £33 38 A
Aol WAEFAE vy 8 A=A w221}
4ol theiXE Thuricide F=3HA|, SujAA =3}
shihbgel] isiXe Chlorfenapyr 31418 thZ kA
Z ARSI FEE AEEE delA AAszA
3 LT 2A%NA HE 3Y T YAEFE 2
AT AldE s o g AAjEigon, uigER)AL
FE(@LCs0)Y 2L Probit ol ol3te] Axslg)

o]

off N, o -IN'

x4

g & 13

o3 A
EA 23 107) R FF5 ZalaTo) w)
FaHA  AFFEAHol B AFE ALYk

Bacillus thuringiensist= YW XA dA% o 434 =
AP A S o] AAFst(Benoit et al, 1990) AT
Age T FaoA] golgl & 4 glon, FF
e 94 | Yo dAAHEE Yehle FXo]A|gt
Aguf Ao e w49 vlE B ckBull et al, 1980).
ol ¥4 2 FANIAFE BlwslYch 600 nmol
A FB=E 4 vn 3 A3 GB806, GB-211,
GB-352, GB-337, GB4139] &#%7} &4 vehg,
B4 I A= GB-337, GB413, GB-3527} =7 el
THE 3). GB-3373} GB413E F3=9 I A4}

Table 3. Relative bacterial biomass and number of
active spore after cultivation of GB strains in GYS
media

Strain Optical Densitiy No. Active spore mL’

in 600nm (x10%
GB-211 4.088 3.17
GB-245 3792 4.10
GB-329 3.776 3.90
GB-337 4.032 7.37
GB-352 4072 527
GB-408 3.952 4.57
GB-413 4.040 7.27
GB-550 2.320 3.10
GB-806 4248 4.60
GB-925 3.968 447
zZt #FE wF

Siidel digk 45Ee vud 2
3}, GB-211, GB-329, GB-413, GB-352& 74 A5
WA EA4o] ot wAAIPLE Bk A EF
A& Ao tsiME GB-408, GB-550, GB-352,
GB-211, GB-413, 224 A3t tisixe GB-245,
GB-413, GB-337, GB-408¢] £AJo] Aujzeg o}
9 #FEE AFA A wiFEbded tistd 2
38 AABAAAIANES HYSZH ASA HIA
FEE gAld AREY R JEHUKE
4). AFATY EFAL 2 224 A o3
BEE S 54¢ YeEE 21L& GB4139| Ut

W spdhpdtel gt 458z
AA3E =Y, GB4137 GB-5508) EA4o| & #F
o ¥} A YERRTHE 5).

=

FAED FATASE SaONd AT H
AohT 448 W FF HFYLe 59 498E 2
AT A9 AT A29E F28 JAZ A7t
oA, FFTe TFAIALE A mEd,

GB-337, GB-413, GB-352, GB-806, GB-211(&4 A}
SAEel B2 HE BTk

39, oael AHHoZ A} de AEFHL W)
FE e 744 ASH FAYE2Rol=A 2 &
1A A ALY AT AAF 23, GB413
o457t AZHA] Algel 1% & 4F8E Bgon,
GB-211, GB-352, GB408 §&% Hlu3 & 43S
el ok dEdid des 28 A¥dMe 7
A AV shihbe] tis] GB-4133 GB-5500]
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Table 4. Toxicities of 10 Bt strains against diamondback moth, Plutella xylostella (3rd instar)

LCs (1.0x10° CFU mL")

Strain Susceptible Prothiofos-Resistance Fenvalerate-Resistance
GB-211 46.42 824 397.7
GB-245 262.4 273.0 88.3
GB-329 1883 1859 131.0
GB-337 253.8 218.4 1139
GB-352 1944 80.1 586.4
GB-408 224.1 127 1147
GB-413 1943 124.5 109.6
GB-550 502.7 249 1239
GB-806 722.3 289.9 124.2
GB-925 952.7 174.1 164.8
Thuricide 6.5 4.0 -
Table 5. Toxicities of 10 Bt strains against tobacco AEFEITEY ST A D (com steep liquor) 52
cutworm, Spodoptera litura and beet armyworm, A AYLE 0] L3 H|AoA HlE gt} BeF
Spodoptera exigua (rd instan & 50 g L'o13e) SN Qo] =BAAY 37
Strain LCs (1.0x10° CFU mL") He § 2EHLE wethHofte e al, 1989). o]dl
S. litura S. exigua HFz7] IEF TE20 g LHE W] wjge A
B-211 ~10,000 >10,000 A5a TEGe) AF AUHW FFeeIFE By
GB-245 >10,000 >10,000 9] -.9,-7]—/“(fed-bactch) BHO]:_Q_ ;\33.3}931—4_ w3l o 7];0
GB-329 >10,000 4891.9 B e= T Fow T
GB-337 10,000 7315.5 A9 FEEF Eol KHPO,S KHPOY FEE £
GB-352 7722.8 >10,000 st JAP)F ZEK Y TIFE $Fo] FUAHAE 1
GB-408 >10,000 2809.2 Fa). dold AFF FRES} HEATE Sad
GB-413 32170 22123 wWAo] MAMF HlE e B TATE Fo
GB-550 32528 1635.6 ARl o]H L 23 Ag W& 93 Fgos
oy 100 o F4ee AoIHMors e al, 1997). ol2% A
Chlorfenapyr ’ 0 < gaddolv FAYH 2 AxFHd FH3e
Fgde] nZAHHA  dojdtiMummigatti et al,
R & AFEE Ui FLON dFY 1990).

o 7heE RAFUAT, wiFSudd wisia
108} ©|3e] w HFYolojX o]F sFel Ui &
© oFe ofde ¢ F AU
g e FEst, WFEbte g 4%
=Eolx, shpds AL o
= e B9 ol AR ATl Ug 2%

22§71 MY Medium 1)
ALE GB4BTFY AMAEH AAFQ 7S
77171 fEidE BAsT @A) L AT
37 BAAQ WAE AHE3 wgAAS & 5 9
2902 E XY, AhdogE ZA VE
F2% 3o PAuFuKsoybean meal), L559]

tlo L oX ol
)

FUdd 17 Y4 e iR QR EH
o daf <HAsIdn gElA JYtHCrecchio er dl,
2001). 1 Foll @AY 17 g% IAYYREE
A Bt AN gubdoz ASE & W o).
aHEZ 2 AR g4y 1z o3 ¥AY
A& fF=daAt ok

I 23 HNEFBE600 ) BEEAFE A7
919} 1 x 10’ spore mL" o]t} AT ExFo] &
23] 2HE7] A oF Y 37A T EAF o] &
A BFE (Y 1) BAY 17 % A
FAdo] ol g J¥dY 1 o3 TAYA
022 Ho X WFATLE 1241200030k ol 'a
A4 =T 3Z2=E A% TAYAE Fx=d] 9
ARE FYs9
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Fig. 1. Fed-batch culture of GB-413 in 25 L fermenter with industrial media {glucose

feeding) before the glucose was depleted.
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Fig. 3. Fed-batch culture of GB-413 in production fermenter (5 ton) with industrial media (glucose

and glycerol feeding).
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Insecticidal Activities against Major Lepidopteran Pests and Culture Condition of Bacillus thuringiensis sp.
aizawai collected in Korea

Sang-Guei Lee, Kee-Hyun Choi', Young-Su Lee,
(Research Development Bureau, RDA,

Kyeong Seok Oh, Jeung-Hun O’ and Sung-Won Choi'
'Institute of Biotechnology Green Biotech Ltd. Co., szeonggi Province

Agricultural Research and Extension Services, Northern Agricultural Research Station, SKT&G Central Research
Institute)

Abstract :
among the ten species, which isolated from soil at the near of Chung-buk, Chung-nam, and Gang-won provinces
and made protein crystal endotoxin. As a result, GB-413 strain was finally selected, which showed the high
insecticidal activity against susceptible diamondback moth (Plutella xylostella), beet army worm (Spodoptera
exigua) and tobacco cutworm (Spodoptera litura) as well as resistant diamondback moth strains. By modifying the
cultivation process f.g. lowing the glucose concentration at early cultivation stage and adding the carbon after

inducing the spores, the percentage of making spore as well as the number of active spore were increased and

This experiment was conducted to select prominent microorganisms with a good insecticidal activity

the time for cultivation and spore forming was reduced without a reduction of insecticidal activity. These results
were not only applied successfully for the optimized cultivation process for a fermentation tank containing five
tons capacity, but also improved the possibility of mass cultivation for commercial production.

Key words : Bacillus thuringiensis, Cultare condition, Plutella xylostella, Spodoptera litura, Spodoptera exigua.
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