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Formulation of a New Bacillus thuringiensis Strain NT0423. Kim, Ho San, Jong Yul Roh, Dae
Weon Lee, Jin Hee Chang, Yeon Ho Je, Soo Dong Woo, Ju Kyong Kim', Yong Man Yu),
and Seok Kwon Kang*. Division of Applied Biology and Chemistry, College of Agriculture
and Life Sciences, Seoul National University, Suwon 441-744, Korea, 'Kyong-u Research Institute,
Kyong-nong Corporation, Kyong-ju, Korea - New microbial-control agents were prepared with B.
thuringiensis strain NT0423 having unique properties which are different with other B. thuringiensis
strains belonging to serotype 7[Kor. J. Appl. Entomol. 32: 426—432.]. Three B. thuringiensis formula-
tions, designated as BioBact 10%, 20% and 40%, were made with various combinations of adjuvants.
These formulations showed good physical properties in wettability, suspensibility, particle size and adh-
erence. In addition, the result of SDS-PAGE analysis indicated that 8-endotoxins remain stably in all
formulations. Among the tested formulations, two wettable powder formulations, BioBact 20% and 40%,
comprising 20% and 40% of B. thuringiensis technical powder showed the effective control against di-
amondback moth larvae (Plutella xylostella) in laboratory and field tests. Especially, when compared
with commercial B. thuringiensis formulations (A and B commercial formulations) in field evaluation,
BioBact 20% and 40% formulations showed equal activity up to 80% lethality and a good persistence ef-
fect which remain on leaves at least 7 days.
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Table 1. Three different formulations of wettable powders
with the B. thuringiensis strain NT0423

Formulation Types

Component

I I I
B. thuringiensis NT0423 10% 10% 10%
Surface active agent (A) 7% 7% 7%
Surface active agent (B) - - 3%
‘White carbon 15% 10% 5%
Sucrose 5% 5% 5%
Kaoline 63% 68% 80%

(A) NK-NX 150: Polyoxyethylene alkyl aryl sulfate.
(B) NK-PX: 100: Sodium naphthalene sulfonate formaldehyde
condensate.

Table 2. Formulation of BioBact 20% and 40% Wettable
Powders

Composition (%)

Components
20% W.P.* 40% W.P.

B. thuringiensis NT0423 20 40
Surface active agent (A) 7 8
Surface active agent (B) 2 2
Stabilizer (C) 7.5 15
Stabilizer (D) 7.5 15
Carrier 56 30

Total 100 100

(A) NK-NX250L: Polyoxyethylene alkyl aryl sulfate, Modified
aromatic sulfonate.

(B) NK-EPB100: Sodium dialkyl sulfosuccinate, sodium benzoate.
(C) White carbon. (D) Tixolex-25. *W.P.: Wettable powders.

o]g-3ted 47, 4,000x gellA] 2087 AAF-3te] FA
£ 353t s, 2] AZBNE Table 134 2904 )4
g oFatd Arbska, F714E71(6 kg/cm) R UARE 3L
2 EH k] Aol o] g3ttt AHE-E AAE FH7t
A o3} 2o}, AW #A A= polyoxyethylene alkyl
aryl sulfate”], sodium alkyl sulfate, sodium naphth-
alene sulfonate, polyoxyethylene alkyl aryl sulfate,
modified aromatic sulfonate, polyoxyethylene alkyl
aryl ether, modified lignosulfonate, polyoxyethylene
alkyl sulfate, sodium naphthalene sulfonate formalde-
hyde condensate, sodium salt of condensed naph-
thalene sulfonic acid, sodium dialkyl sulfosuccinate,
sodium benzoated AHS-3lort. B2~ white
carbon®} tixolex-25%, Z%Al+= kaoline, 7+ZE, dialite
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kurstaki A|A)), B A Z(Bt subsp. aizawai AA|), £ ¥
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Table 3. Physical properties of three formulations

Formulation Wettability ~ Suspensibility  Particle size’
BioBact 10% +++ +++ Pass
BioBact 20% +++ +++ Pass
BioBact 40% +++ +++ Pass

Symbols: (+++), Excellent; (++), Good; and (+), Acceptable.
“Particle size was determined by sieve test (325 mesh). Pass
means the acceptability of spraying the formulation.
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Fig. 1. Comparison in adherence to slide glass depending on
formulations of B. thuringiensis strain NT0423 and comm-
ercial B. thuringiensis products. A (Bt subsp. kurstaki type
formulation), and B(Bt subsp. aizawai type formulation).
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Fig. 2. Change in total number of viable cells and endo-
spores of B. thuringiensis products during storage at 4C,
20T and 30C.
Symbols: (O) B(Bt subsp. aizawai type formulation)

(®) BioBact10%

(A) BioBact20%

(W) BioBact40%

10%°l1 A& 1008 2 ZAFE 7HAI R, A€ 254
£ 23 (Fig. 2).

ol2igt Bt A2l HAFAHE HEL Al Exje}
a2 Ao o8 zARE] $lte] A Ar|dEsE
33 A3}, oF 130 kDa®] ¥A}8ke 2 whialo] 559
Bt AlAledlA #Agk whafd Bafglo] mF FEE 0] ¢
Ao 7 23519 cHFig. 3).

BioBact $3}A|0] QiS2H

ke gl e 23 AW 54733 <4 BioBact
20%2F 40%2] T3HAl= 2 4,0008] 34 %F A-$-ollA
= &7 A, B AlEFTS 2L 100%Y £ 435
H9Ix]et, BioBact 10% F3HAle 7|F5s=xc) 48]
A Ful g 2508 H A QA E 80%2 S-S B o
S e HA-E Ry} wbd, Al 3R] o83 NT0423
5 ik A% 10" CFU/mlell A 90%9l o2& =
2 248 HehldcH(Table 4).

v} kol oigk ok BA73A Al AV A
PA o4 F& EA4-& ¥l BioBact 10%+ A|218}43
o} wEEU HEF 2dAlC TS 2ARE F
BioBact 20% <=3}A1€] 1000 343} x|, BioBact

Fig. 3. SDS-PAGE analysis of 5 B. thuringiensis formulations.
Molecular weight standards (M) were o-2-macroglobulin (205
kDa), B-galactosidase (116 kDa), phosphorylase b (97 kDa),
serum albumin (66 kDa), fumarase (48.5 kDa), and carbonic
anhydrase (29 kDa). The arrow indicates the position of the
130 kDa crystal protein. A (Bt subsp. kurstaki type formula-
tion), and B(Bt subsp. aizawai type formulation).

Table 4. Insecticidal activity of several B. thuringiensis for-
mulations against 3rd instar larvae of Plutella xylostella on
cabbage in a laboratory condition

Dilution Factor

Formulation treated (x 10%) Mortality*(%)
A 1 100
2 100
4 100
B 1 100
2 100
4 100
BioBact 10% 0.05 90
0.1 0
0.25 80
BioBact 20% 1 100
2 100
4 100
BioBact 40% 1 100
2 100
NT0423 culture 10° CFU/ml 70
10’ CFU/ml 90
10° CFU/ml 100
Untreated - 0

"Larvae were placed in petri-dishes containing cabbage foliage
from treated plants.

A: Bt subsp. kurstaki type formulation.

B: Bt subsp. aizawai type formulation.
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Fig. 4. Insecticidal activity of B. thuringiensis formulations
against 3rd instar larvae of Plutella xylostella on cabbage in
a field condition.
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Table 5. Persistence effect of several formulations in field assay

Formulations Dilution Factor Mortality (%)
Treated (X107 3id day  7th day

Chemical* 1 60 30

A 1 100 50

B 1 100 30

BioBact 20% 0.1 100 100

1 100 100

BioBact 40% 0.1 100 100

1 90 90

NT0423 culture 10’ CFU/mIl 100 40

10° CFU/ml1 100 90

Untreated - 0 0

*Chemical was treated with the amount recommended by
manufacturer.

Table 6. Potency of three formulations against diamondback
moth

Formulation LG,
B 1.05354
BioBact 20% WP 3.35956 10,975 DBMU/mg
BioBact 40% WP 1.11115 33,185 DBMU/mg

DBMU: Diamondback moth unit. WP: Wettable powders.
B: Bt subsp. aizawai type.

Potency (IU)
35,000 DBMU/mg

Aok, wbA, sshakEA), A AE, B AlE 2 NT0423 &
ZF wj)eke (10" CFU/ml) el A= 50% ©)3t2 SAdo] Weoi
Al AFHE BHH(Table 5).

o]Ake] AztellA] BioBact 20%%}; 40% F3HAl+ )¢
3 AR 5E RS gAsty AAe) 2F3E 4
3 At slZdtd wER AAL] AFAETE
Bt subsp. aizawaig ©1-4-3 HET B AFH v, ¥
A3tdch(Table 6). 3% 9] WSS iAo 2 A}
gt 23}, BioBact 20% 4=3}4l+= B AlFe] z+= 35,000
DBMU/mgitt 22 10,975 DBMU/mgEs ®%3L,
BioBact 40% <3+ 33,185 DBMU/mgE ®.o] 3¢
A== B AEH A fARE 52 AFES5E A
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ZRH 21, HulE sfFe] whAlel qloxs Z7]ell Bt
subsp. kurstaki 57} 2ol ol 4=yl A2E F49
=413 A EAR <lsted FHTel= Bt subsp.
aizawai 571 T2 2ol g}, A|A| g}l A}18-" NT
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oh. 22| o] FFE o83 AAFA] s fuiA 2 A
= ek 4r)e2 AR A2 SWoelR]= A
o]3 FHE S THIAYL, AfAe] Wol ¥
ol §xbt 2ER FVIYEV]E o8 sk o
HAollde FAe] H FAT B W3t 7sR|A|
7] wEel WEA A wHdddle oH dF¥=
FA| kel ol Fig. 39 Aol AA|3}E 34 ol A
Aol o= ol B2l 24ldll g W54 chAde] &
a7 AL doiutA] 3 AR EAFTE FE &
= ek =3 Alx=% BioBact 10%, 20% 283 40%
AA= =5 0 248 Byadl, 53] F2A A
Bt wieFee] -5 Aap e Aol = 40% o]Ake] W

= 9AT FAES veble] tiFs 1r)8 A
Ax7t 288k AR HoA|H, o]} e HAE
o3 & Foff Ah= okF O] AHA e E FE
o2 7ldixlc

FHIE AAZ AU Z ofs] 4R sl A
s WiFFp2 w3l AE vkl S48 )
23 gle] AAZE viSe] YFxHel] 3T AFEEoJo} 3
22 F3A7F £-8-3ke, AE A= Bt AAZE SEA
< 7R 27| 3R AAE e ddE
ok =474 Q-‘—} BioBact 10% 3tAl= AW =7

oA e AFRSE Bt ol 4L LS
iﬂ‘bﬁl “H—r—i *‘J_Xﬂ EAge oM A AFF
5 vl 10-10° R} it

2, Zﬂxﬂi}lﬂ A o4& NT0423 F5 vk} v|
M= AFHelA Z zlolE Rolx] gkt (Table 4).
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Bt A4tEe] £F3k= FAAE(active ingredient)o]
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F3] o)}, A 2F3F v FAIw$] (Internatio-
nal Unit)el] 7]&38}, _u_’{fp:]‘-'] 7R =83 Eg= o}
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A 3tell 9l 2], BioBact 40% 97VAA Aspbe A
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