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Bacillus thuringiensis var. thuringiensis produces an extracellular insecticidal thermostable
B8-exotoxin, which was purified through microfiltering, barium precipitation, charcoal absorption
chromatography, ion exchange column chromatography and gel filtration. The exotoxin in each
purification step was detected by thin layer chromatography, high pressure liquid chromatography and
paper electrophoresis with efficient results, ‘

The exotoxin productivity on time course was checked by spectrophotometric absorbance at 258
nm with the result that the exotoxin was initially produced in 6 hour culture and reached maximum
value in 36 hour culture. Anti-bacterial effect test on Micrococcus flava was applied as toxicity test. The
results showed that growth inhibition of M. flave could be shown in plate assay of cell free filtered
supernatant, alkaline eluant from charcoal and purified exotoxin obtained from gel filtration column.
The estimated molecular weight of the exotoxin by gel filtration column chromatography on Sephadex
G-10 appeared to be 740. Heat stability of the exotoxin was confirmed through autoclaving twice.
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Fig. 3. High pressure liquid chromatogram of the

filtered culture supernatant conltaining exotoxin

column: micro bondapak C 18 (3.9 mm x 30 cm)
waters Co.

Eluent: 0.01 M HCI : 0.20 M NaCl (1:1, v/v)

Detection: UV at 254 nm

Flow rate: 2.0 ml/min.

Operating temp.: 15°C

E.: Exotoxin

Table 2. Summary of the data for the purification of the exotoxin of Bacillus thuringiensis

Weight of solid Diameter of UV-absorption  Specific Yield

Stage Volume (m]) fraction (g) inhibition zone at 253 nm activity (%)
(mm/100 1) (0.D.)

F.C.S. 1000 17. 256 19 2.604 1. 302 100

Barium preci. - 11,935 - - - -

C.A.C. 36 0. 094 24 0.765 106. 4 0. 36

DEAE-cellulose 6 - 28 2.981 249. 4 0.16

Sephadex G-25 4 - 30 3.102 387.7 0.10

C. A.C. : Charcoal absorption column
DEAE: Diethylaminoethyl

* F.C.S.: Filtered culture supernatant
Barium preci. : Barium precipitation
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Fig. 10. The inhibition effect of different concentration of
exotoxin preparation on the growth of Micrococ-
cus flava
B - --B: Gel filtration
B—M: Charcoal absorption
*——a: Filtered cultured supernatant
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Table 3. /nhibition zone of different concentration
of B-exotoxin preparation on the growth
of Micrecoccus flava
Applied Inhibition zone (mm)
Volumes (u/) ~ FCS  CAAE GF
20 8 12 14
40 11 15 17
60 14 17 21
80 18 20 26
100 19 24 30

FCS : Filtered culture supernatant
CAAE : Charcao! absorption alkaline eluant
GF . Gel filtration
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Fig. 11. Estimauon of molecular wefght of exotoxin by
chromatography on Sephadex G-10 column
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255 50% ethanol 584 (Bond et al., 1969)
= AH&E vl B AdolM A7 BRlE4 32
ot e ol sle] whohd 82089 0. D. & =4
& A3}, 50% ethanol &2 0,704, 1% &
2ol ethanol & 0.719, 1% UdZo}s7}
F35 50% ethanol o] 0.7458 vtelv} Bond
et al,(1969) 2l A7} 714 £ &S el
ol

o]&m@ F2rte ey A+ Bond
et al. (1969) °] Dowex 1 AG 1(Cl~ form) & A}
43 Hbste] 2 A3 o4 = DEAE-cellulose
(CO; form) & A8-3le} £ HAE A9}
Mohd et al (1980) & & 547} o kA& &
22 30 2 v HEstede H4 A
7} el A2 ghokehn M maleded], £ Ado

2
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AE 121C 151b2 23] g 71t Fsle] £
HES} AR AR o), vl 430 My
crococcus flaveo] thil A=atodx =7do] 19
mm, Y724 §ZF ML 24mm, gel filtration
S FH HAE 545 30mmE Vel &
=AY SR 2 wlF AAEole 18 mm, U7e]
4 &N 24mm, FAH %4 E 29mm 2
et A d AR Az A&
Hlm g wf o}l xfo] & whAslx R, E4
37t a2 §25e shalslsict

Micrococcus flava & A BFF3 4183 =
4 744 A1 82 Rosenberg et al.(1971) % Car-
Iberg (1972) o] wh-& A}8-3} v}, 9| =27} M.
flava o] A& AAgdie 259 Axe}
#5t% 27, Rosenberg et al. (1971) & wujjo}
458 40 plol 13mm, 80 wlol 15mmz e}
w31, gel filtrationdt & 4040 15mm, 80
ol 19mm2 velhgonh 2 AldoA= )
& 4EH 40ulol 11mm, 80 xlol 18 mme 1}
Ebut S, gel filtrationd 1€ 40 il 17 mm,
80 ploll 26 mmZ vpeht B Ado) wjor Al
°Ho| Rosenberg®] wlo} A&l wct ol g}
7} 2k7F Wof A ull ubasled, gel filtrationdF A
+ A8 dAaHs) 2 Aoz ehgr)

£ A F=Aol 9lo], de Barjac and Dedon-
der (1968), Bond et al. (1967) = Kim and
Huang (1970) & 72+ 730, 825 700-755 &
FARAE vl & AYoll e 14002 2y
of 259 Aol A FA=E elugl

B-2 54l $4S Sl ALLQ Fol 7]

ol o
o T

@5, HPLCol &l% 5344, TLCel 9%
Al by Ao WdYe 4EE £ 9
et

of

Bacillus thuringiensis var. thuringiensis7} A48} extracellular thermostable B -exotoxing A A skl o},
AARGAZE =Ml o3y, BarivmIA, Fu §5 Zevizoaey, ol mE AzclEacs 2 gel filtration

< Fol AAstglen, FAhAelcr 9545 Aqlsly] e LFFeA A,
A ' E Fol s or ELE #elsids

TLC % HPLCE Ap&31oia, =

Ae B- 9549 specific activity=

s oo o

1.30299 v Barium# A 9 Sel 4 a20t8 el clA)o4] Addt A EAE do] specific activity+= 106. 4
Wi ol 2R ARvtE a8 A Fol)= 249. 4 om gel filtration & £ tie A5 o] 387.7 x| ebdch H-
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PLCY A8 iR Alsheh Alalelol 48 A3 peak Fol HAE Bl 9% Lsk £4 A AselHE etk
w4 g kAl o w4 Micracoccus flava®) Aabo] edvhup olAls]y 745 ZAbel £ Azh wiskld AAbog 100
wd 4 19mmel oA &S gdol o gel filtration Foll&= 30mmadrh HAlse] el wel mah oko] Fbmlol ubil
A do g AAFF Sobsbs AE Ak elEa AR okdE 10042 B 9 gel filtration $-ofj1~
0.10% 2ich =gk s)lebad B 4ol el ol Ty ool HEh b4 Algeld 121C 15 bR 2 gl 7hek dafsie] %4
Gl S el ¥ oAz mao] 7asA i A eloluje] debd S el ond gel flrationd %

TR
voabek Al Azp 740 o2 chepsteh
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