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Abstract

The following is experimental result of selecting soil bacteria showing toxicity against
Root-knot nematode( Meloidogyne hapla). Out of 286 strains isolated from soil, one(NC67)
showing toxicity against M. hapla is selected. The selected straintNC67) is identified of L.

thuringiensis subsp. indiana.

It proved out that the toxic material against M. hapla produce

by NC67 strain is an exotoxin. The result of examining the existence of the extercellular

toxicity product by the toxic straintNC67) by using activated carbon column chromatography,

Dowex 50W column chromatography and TLC of silical gel etc. proved out that it is a single

material.
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Cultured Broth(1L)

Centrifuge(4C,20min ; 13,000g)

Supernatant(=crude toxin)
activated carbon column charomatography
eluted with 509 ethanol

rotary vaccum evaperation(50C)

Dowex 50W column chromatography

Absorbed fraction(260nm)

eluted with IN-HCI

adjusted pH 5.8 7.0 using NaOH

rotary vaccum evaperation

disolved at 0C

Thin layer chromatography

developed with 5% Ammonium citrate(pH 4.5)-
Isoamyl alcohol(1:1)

Active fractions
concenttated In vaccum
Nematodcidal toxin

Fig. 1. Procedure of Purification of namatocidal
toxin.
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Table 1. Biochemical properties of the strain

NC67
E(r)i]}?er\l‘\ﬁcal properties Bti'"' Bt indiana NC67
Rod -shaped + + +
Endospores produced + + +
Motile + + +
Gram stain + + +
Parasporal cryatals cuboid diamond  cuboid
Catalase + + +
Lipase + + +
Photo. 1. Morphology of strain NC67. Nitrate reduced to nitrate N n n
Magnification  with phase contrast microscope  was .
1000 times. Anerobic growth + + +
Symbols 55 7 endospore, {0 endotoxin, v vegetative cell Lcithinase + + +
B -galactosidase - - -
2. NC67#5F 9,] ) ﬁ_f;}z] Al A Arginine dehydrogenase + + +
A A ONCETS) MEetd A AS zAle Lysin decarboxylase - - -
A3} Table 114 A= nhsh o] NCO7a#d: Urease -
Zute] Bacillus  thuringiensistt =53 4 3hahH Tryptophane deaminase - -
A obF FAFSI ol citrate 9F l-arabi H:5 production - B -
nose OlEAOI AT v o7l dglch ubibA Indol production
NCETH 7 cuboid 5.9 ] LT ST | Acetion production + - _
& A< Bacillus thuringiensis®] 4% 7F4aL 2 Citrate Utilization * * N
ou}. Gelatin liquification + + +
Glucose fermentation - - -
_ Casein hydrolysis + + +
3. NEFAA & FHWS Oxidative utilization
Hol gl FFEo] o (subspecies) s €7] 9 L-Marmitol i _ _
sto] A crpoish A Al Il A Wate) Inositol _ ~ _
o9t FE 27 HREl g g Sorbitol _ i _
& Ohbadta=i e o] slide’doll 4] NCE772] Rhamnose _
Hu ol yhg ’\] 721 A3} Table 2.9F o] NC67:5 Sucrose - } _
= serotypel6?]  Bacillus  thuringiensis  subsp. Melibiose .
indiana®l Harelel oigh P} & gurdel Amygdalin - -
oji} Me¥l NC673t7+3= Bacillus thuringiensis D-Xylose - - .
subsp. indianaz &% ¥ %A}, L- Arabinose . +
D -Glucose + + +
= %7;(1 9’] %X“ 9" 'ﬂ‘%‘ i] A}% Notes : Bti'' : Bacillus thuringiensis subsp. isrealensis.
NC67#57F Aabshis S 2 xo] stapfo] & Bt. indiana” ; Bacillus thuringiensis subsp.
A= B FAuron wului A9l o N indiana(typ‘e strain)
) +; positive, - negative
o}bx 7] 9Jste] FEAdel Fet M hapla®l 28 FF

KOREAN J. SANITATION Vol. 14, No 2, 1999



36 Ol &l

S At EHEE e fEe AAES £ Table 20 H agglutination of the NC67 isolate
-

AslEeh |A TYGHIR| A 54U EoF Eehujek with antisera of Bacillus thuming-
¥ NCET#EZEE WYy T4 2 Ysiz nsis serotype

whol 285 el Wd SAAEE s 2 A Serotype Subspecies Referance’” NC67
I} Table 3.4 Hi= npelzo] NCE7HFE A T

Wod%ane wereldold 24X ko]l A< b thuninglensis - -
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v, AR U5 2(200uy/mO)o M= AAER) o 12 thompsoni _ _
= e welthFy . ol Uma Alel = 3 arkisn . .
AL T3] okstAnk thekel HAZ oftte] R4S . .

e AR A, dss A 2 54 glR M irealensis - -
v ohg EASE a5 ol7] HEel Selaeel 15 dakoda - -
M obF e Buz wggse] 3o ¥y 16 indiana * +
Bnago g FTFo] Ay Bl A 17 tohokuensis - -
7HeAE Yok Abm ek 18 kumamotoensis - —

19 tochigiensis - -

100 ——= 20 yunnanensis — -
culture bro - .
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Fig. 2. Mortallty of 2nd-stage larva of the root Notes : Reference’ ; Bacillus thuringiensis subsp. indiana
knot nematode by delta-endotoxin and (type strain),
culture broth of the strain NC 67. b st L
; positive ; negative

The strain was cultivated in TYG medium
at 30C for 5days in shaking incubation.
The nematod of 2nd-stage larva treated
with 0.5% sodium hypochlorite for 3minute
before toxicity test.
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Table 4. Mortality of the larva during purification of nematocidal toxin.

e Mortality (%)
Treatment Dilution(times)
6hr  18hr 24hr

Whole culture | 188 527 87.7
Activated carbone

Absorption part 10 97.0 100

None absorption part 5 &89.9 95.2 100
lon exchange column

Absorption part 16 51.0 .8 845

None absorption part 1 409 583 60.0
Thin layer column

Upper part 1 3.6 87 79

Lower part 32 &1.7 8.8 887

Percentage mortality was calculated by following Abbott’s formula :
mortality(%)=(X-Y)/X100 ; X-number of survial larvae in control ;
Y-number of survival larvae in sample.
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Table 5. Thin layer chromatography for purifi-
cation of the namatocidal toxin from
Dowex 50W column

Composition of organic solvants RI value

Do & Nematocidal toxin
5% Ammonium citrate(pH4.5) a: 0%
Isoamyl alcohol= 1 : 1 b 0.05

On silica gel thin layer chromatography, the nema-
tocidal toxin spot has a fluorescence UV irradiation at
325nm.

Table 6. purity of the nematocidal toxin from
TLC fractionation

Composition of organic solvents Rf value
n-BuOH : AOAc: Water=4:1:5 0.12
Isopropanol : Ammonia : Water =9:1:2 0.23
Phenol : Acetic acid: Water=4:1:1 0.92

The nematocidal toxin spot has a fluorescence under
UV irradiation at 325nm
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