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Identification of Serological Method of Bacillus thuringiensis. Takeo Ismicuro, Katumi
Mixkazuxi, Minoru Mivazono and Ken Karacirt (Aburahi Laboratories, Shionogi Co. Ltd.,
Koka-cho, Koka-gun, Shiga) Received Nov. 22, 1976. Botyu-Kagaku, 42, 75,1977. (with English

Summary81)

9. Bacillus thuringiensis QMEFEFMSFAICHTIERER HELH =HABR 5@ B
it (s pEEsttB 5 x5 MY —X) 51, 11. 22 W

Bacillus thuringiensis % F®AUIMAEHBRBAMGER I 22 D, ZOREERIRY 4 3T
A EmBREERL > TR bR 3,

bhbhizBH <2 + 5 A0HKA%Z BHE UT Bacillus thuringiensis © 2 BE R OR S
PRBU Y, ZOAECRAMEONIE, HRAUIHEKORAESLZOESHELZHS T 5.4
EMH B, 72T, Norris (1964) OBk E UTHHE R AV RMikS XY B. ¢
var. aizawai 33 X U° var. kurstaki O®RIF % FHL 12,

Wi % J 12 2 5 A4 K BEIRBUSI SO TRk E § ) BiIUC RIS S 245, AT 385k -
THREME BBy s, Wb, var.aizawal WA ERSGMS I LT 25~ bk
HETHMOGHRRRERTOIRYUT, var.kurstaki 133 29— v FUoFHICRARESIZED

Ehots, Lhickh,

2MAKOHRERYOREYLHFS 5 RBITL RARF T VT IR

HOBRPHBTY, HWAPORTEHROIEMIETH L E 2 RIIL I

# &

(LMK DRI R RT B &l 2 R4,
ZOHEMIR & - THAR L HEADIER, ATRICHT
B, SR O B, AEBROBIMIC
AZRHEDE S & RO RT A L ORIE R 5
"BLTW3, Z2UT, ThbOREHD—2DMRE
LUTHIE, Y4V, Y od T+ RRRE L ERF
AU te— O fE MR BEPIRATR I 225
AH, ZOHROMNIESE 3 D& UT Bacillus
thuringiensis (LT BT &89 HSEELT 5 RhbEsl
FREHEUIBTHAYNS S, —oHHNizch
PATT2EHEELTECT 20, COMERIZA
e E A boh, T, BRNREEZHETS0
TIEREERORERARTH 5, X HEDH
e LT ORFDED s h, RRAILIKESS D22
3,

UdL, BTHOHESMESE L THADOIERE
LREHDDH B,

e pediilol Idloyaltt sl a S E S (2 UKEN
WRIGPBAE DM & 30BN b fTabh
TWAaH, BRIETIIHRIBIRBIC X b EpHsiznic X
rr Ui, HHHTIZIB TR A
b 4 4 3iexdd 5 EWORBRIED T 3228 3,

Ud L, BRSO IO A T2 L,
MO S h ATWEON, RO NEPHAFDOBT
OEATHN I EWBIE L HDRIIHTS 5.

DR TIEB THIOAFED 12 2 O MR
5, ULhbRg-miiBoRAHA S H 5109,
BEAOMTITIIELDETHS 5,

BToO4BE Voges-proskauer K, voF+—
YO, 49 vy b0/, ¥ 7 Omks
IREED 2 & HALRIRIE & 5438 Hid:PTlic
T AR X NI X A, HEEHURUT & S HHA
ISER = A7 5 — YRR L 33 F s EHH 5.

Z L ThhbMATIIRLE, BEASFHRO 2 Fl
BRA03 2 E{NT Norris? Ot 2#WeE L T2
FREARD SETTITA % R M CHRGI 3 5 MFERIAHR
BAALZ.

RBMHERUAE

1. HIAFIEROIZHOEORIRE

HIVBEVERD 2%, Bacillus thuringiensis var.
aizawai (Shionogi ££33 X U* Pasteurfl:) & Bacillus
thuringiensis var. kurstaki (Shionogitk) @ 3z
DUWNT-FA e 2 413 B ORIV ML 72, 1)
b, WK ET 37°C, 1 AR L o AN
1005PY R TRL, 20D 0. Iml So% MmIERKHY
(WY ~NITFL, 2> 5~u TRy, 37°C
405U, 20%, FEHF L A EE 2 HHL,
% 9cm DRE YL —~LHD 0.25% (W/V) ik
FigthohIucHEREL 12, 7233, BERAL TolER
O#Kid Beef extract (Difco ##4) 10g, Ky R
b (KRESFEED) 10g, TFK (Difco #HHY)
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2.5g, "NaCl 2g, &8k 1000m! T& 3,

R&#EIL 30°C T1HATRL, EEMEIT X 3 EOIKE
Y S = UROM mm ¥ TIRAL I, BSOS
BRI EALETH I b, BOHLVKERSEO
FIMCERL I, 20, 30°C, 16MRRIEL, %
DREFY Y x—~VORFEERDHITHELL - Tt
SHISEENERH T A RTH 5 LY LIz, %,
BEASRA S 2 B A1 L ROBIFIT & b 8RR -
THARDOMR 2 L THFIEHRORIR 21772 o 12,

2. HUEHOFRK

IR OBIEIC & b +oreEEtE 2 B IcplitkD 1 |
SHERYSET 4 3 L5 (Beef extract 10g, %Y
<7} 10g, NaCl 2g, #E®/K 1000m! ZiniRiEmG
U, pH7. 2 THRBL, FilR% 50ml SogEisE 7
J2aFEL, 121°C, 154), BHEREULIZ D)
IR, HHig, 30°C, 16 BEMRMAREIEL Tz, 14
Wﬁ3mmuxm,Bﬁﬁﬁﬁmb.%@tm%?fy
0.25% %= Y LAtk (AHITLEE0. 85%) 50ml 1T
FEREEXY, BT 3000r.p. m, 1550 MEL CH
ROWIRRTIE 12,

CDXSRUTHRMLUIZE D (50m! 74 3L K%
5t % 0.25% Fovw ) LRHK 10ml K IeT
TNRHEWE Uz, i, PUEBIX 4°C THREL
12hs, HRERZRT L OIROWTIRTINREBRELL.
h, REEHUFBIEARES: BRI iAET s &
EUT, ZNDBERL RS RFIUWHER 25z
TYERL THIAL I,

3. FEEPuliiO K
~EEelit Bacillus thuringiensis var. aizawai 33
X var. kurstaki THH, FHEOWTHAR
YK KX bEALN SPF 9% (2.~U 5 Kk
T4 bR) SEMERAWTRERERLIZ. 3, Ch
MO HUFRRNERORF ETrERL, SEARERD
FAAEIC & 2 WERERIEEHTIET 110~140mg/m!
Th3.

SURAI HELEIE (hov~ ) L 3EEE) %%0@ 0.5ml,
D#2EMFT 1. Oml 2 HIRA~ZH 5 MEREL 12
28, SRS ANMAREL b —REnL,
SRR & Uz, oisis 3 B Bic—RigmL, F
PRI BRSBTS (Bad) 2FT0, R EDS
1:1000 LED S 0% T2, FMENIE L b
B3IV IRAOEMIR L 1Ty, S 3
# 4°C OBHEK 15H#DL, 208Kk miFHs %53
Oz E b, 1500r. p. m 205hE0OSHEL T2, ZHEM
PHIBAMU 12 3808 5ml 3oL, —20°C OB
e MEL 1z,

76

4. HRFmFORHE

N3R5 8T8 B. thuringiensis var, aizawai D
RBGGimGg 5ml % B. thuringiensis var. kurstaki
OHURI 5ml TBIXLT B. thuringiensis var.
aizawai ORTFME%, 12, B.thuringiensis var.
kurstaki OFiMTG% B. thuringiensis var. aizawai
OWEWRCRIRL, B. thuringiensis var. kurstaki
ORTMF2 &2 FABUIz, SEAL 1 BRRBURALLS
#3t 550~700mg/5ml Th -1z, 2, BIUZEEL
ToHUEKIE 3000 r. pom, 153PEERL, BABAEIAHL
KICERHELTHT Y > 2ED BT, RiUfER
H (30°C) T25HBIEL, ZO% ZHl—HHK
BUiz, 226, WMETMREE b BBRERELEG
(B) CTHEAWIRINICT & 2WRBL, RAED2Y
ARRARE B 2RRE LT - 12,

5. HEERERGER

JETEBIL T RS 2 A TRERIG21T
21z, BiH, B.thuringiensis var.aizawai 38 X 0°
B. thuringiensis var. kurstaki (Shionogi) Ol
FiR EEAKDKT 2 (SBEHRL, %% 0.5ml %/
RERBWRAEL. Z2UT, &4 OmMERHRBICHin
WD 2 fE75B (Mcfarland No. 7-8 241¥4) D174
PHETULI, Fdikgss, SBETOSMRELL T
RIfIEZL, B0 BSRIB0 M RIc BRI 2 1772
o1z, HRREHOED b NI RHROBMIT OIS
Bz RREE U,

6. 2RI 4 FEMRRIGHKER

RO ETHImEkORTMT2ANTR I 4
FEREISERML ., BB, 254F 572245
ARMT3IHSL, 20 1XEiC B.t. var. aizawai
OHFWEHTU, {bo 2 XEici B.¢. var. gizawai
B X B. t. var. kurstaki DORTFMIT 2N 2IKHETF
U, HRB2&2ORTIEERAL, WIH2EERsY
OHBEREL T2, FREC, B.t.var. kurstaki O
FieonT RafL e,

i, FRiEH ETHE L L ER%IT20wTR I 4
VESRRIS 2 RA 0, Wb, SERSEHE LT, 121°C,
205 REE U o ISR S (REHR) d5 X 0 115°C,
IBAWELIZE 25— v bt (W 19g
HK 500ml 2nAiizb ) O 2EREML, Lhb
W sibR 2 HERRS, 37°C, 24B5fEIEfEL, FETTUIC
MEEHSETHrE LY, 254K SR T
IEAHIKD 1 FICEHCilE S, OWTR%]
RICHEFUT: B. t. var. aizawai 3L 7 B.t.var,
kurstaki OWTMiTiczhZhJiECiEL, %6
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7. 2354 F@Eﬁiﬁf‘éwfﬁst t. var. aizawai
. 3BL O B.t.var. kurstaki OEIGIH:OHN

B.t.var.aizawai 3L B.t.var. kurstaki OV
PR ERBL, TheEmE UTIONRRANL,
Z200.1ml %23 25—ty b RHAGTFL, 3y
I~ ol THRES, 37°C, 6L, 2o,
100 AR O HEY D 5N PR 2 W TIRT
Mk 525 4 FERISR T -7,

it,ﬁﬁﬁmﬁh%mu&wmb.wmmvl
10HETAH T RAMEHRIML, TheitR
BT .5—ev bofpiciilL, BAKREHESR
FaE, FTREOM LD L OIR->OTETFMmITC &
3254 FEHREUG 21T » 0,

8.. B.t.var.-aizawai 3L 7. B.t. var. kurstaki
OEERGRER S L 2 ORSGYHOEE RO &
71
- TEROERER 2 & % 10mg FRRtL, 10ml O3}
HHEFIRHURIC B S ¥ o b o 2L, Wiz, ¥'35
AFE S F A F =N TKE U2 2FS BRI
Ulz. 208, HTIAHUKT 10° OB 2HARL, C
heHic 2 (BEAINL, &40 0.1lml %3 .5~
by b UBHEANTETL, av 35— oMTHlEKL, 2
B, ERPWERDNT SKOPR2MHEMAL I, Hif
EEHELUD 7 SUBMTY » —LOERIT, K
Rt DR 2 15e - 12, K53t 37°C, 166%
Tz, 20% REHEBONERTE -1, £,
ki, WEROREROBERBABITONTELHE
HOLIE 2RO ECTRBL 2. Hic, SRS
BTN T D ARSI RTTU A E 2 N T
KILBORF 4 FERVRIGZERL, WO YE
LA IN BTWROKIA i~

9. RABAIMOREITI
B:t.var. aizawai 8L’ B.t. var. kurstaki D%

BERLERICTRS N, ChiTRIEAL L 24N
A GkEaRL 2sv v 22R) 2FE ChGITML
HRERZDWTHRDOAS 4 F&!J&F;‘”&»mu\twﬂu
21801z, . : ‘
mz.mMIg&mmmﬁnu wmiwﬁmm
100ml %A, #7J AREHSF L= % AT
BTUEL e, T 210653 BIRL, 10° X b 2 {5
Pz, BR2OHEPH 0.1ml 22 .5—~ev b
B EIRETU, 3y 5~ o BTREL, Z0%,
37°C, 160§RUEE LIz, 50~150 [HDFRTTMAEERD
PR 2R, BERITSOEZRIRL, Th5iIED0T,
FaLRIRHT 25 4 FEHRRISIC & » TRIBI 21Tk 51z,
ih,ﬁﬁﬁ@XmowréMkmﬁﬁmﬁmén&

1.

R BB %

NICOMEIC X Y BRKL o HIUER E ﬁ%ﬁﬁﬁjﬁl
W MO THRERTTNERRIGRER 2 B EL, ZORIG
5% Table 1 ieaniliz, :

Mm%, B.t.var.aizawai 3L 0 B.t var. kurstak:
DM RS BNz 39T D Hh,
B.t.var.aizawai O B.t. var. aizawai Dl
el TR RIS SATCH D, B. L. var,
kurstaki {2 2WT § MO % {07,

Table 1 Of§HLL b AKOILTLHUN 2B 12D T,
C DIEMBIDWRIL % WA 12, T DR UL% Table 2 iz
mUtc, M5, B.t.var.aizawai O34T B.t var.
kurstaki OWIUMITCHLT1 :20TH b, ‘B.t. vaf.
kurstaki DGR iz 00 MEATIR SR UG
BOWTHMOKRBRU, £z, BUni2An:
25 4 FRIIGHEIZ SO TId & £ O HRiIT s 3
BB COANMFUURHBED s h i, 28,
C OB DRG0~ 1 ARETH 12,

MEDERDY, TOR54 FEHRRISICIS TR
HRItic & 4 ORI B RIGT 2D T, DN
HHSEBROER S B EF L IR L TRIAT
230 RBHT s, 2 RAVTHRHEL, %

Table 1. Antibody titres by agglutination method of test tube.
Antigen

Antiserum B.t. aizawai B.t. kurstaki B.t.aizawai

(Shionogi) (Shionogi) (Pasteur) .
B. t. aizawai 3200 400 3200
(Shionogi) - : :
B.t. kurstaki 400 3200 400
(Shionogi) : :
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O#iMA Table 3 IRLE, BB, BARMITLY
a%&mﬂélé%biﬁ) b, B.t. var. aizawai \3%E5E
KIS LT T 2 T — b v b VHEHIC ISV THROER
KU &IRU, B.t.var kurstaki TIXETERIEHT
BVRRTORMLT, 27—k b VHHITIIE
LA EDHT AR ERTR IS b o1 HEORKR
E&h T ag—ey b UHEHORAIR X 5 BRI TH
FORIMB TR A2 RH LI,

ZCT, COMILEEHIT 2%, Bt var.

aizawai (Shionogi ¥ L 7" Pasteur) 35 % O¥B. ¢ var.

kurstaki (Shionogi % X U'Pasteur) & WEHKDRS
HIEORIP MBI, Th% Table 4 WRL 7z, H
5, B. t. var. aizawai DA 2 FRHE I LE» S
DHEFETIR9A0I BRFEHESBD bh, {thd 3
Wiz BRESUE B bz o1chs, Bt var.
aizawai 333U B.t. var. kurstaki ORFOGTOW
HEIBBLES o, UbL, ThbORERIRE
RESHIUTEERIL, 30°C, 20B§MEIEREL 1oEZAVIC
BEIIETT B. b var. aizawai OEFMFHTIHL
BEHEU Tz, B.t.var. kurstaki T2\ T H BREHED

Y bl 2 BIC DOV TIRER R 2 AV 5 T & TR
WMAETH -1z, Tz, BREEZED M o764
Ber62bkD3~THS B. L. var. kurstaki OEFMIFTIC
BTz, Th b ORBEKEO BRERIEOREDE
12 Pasteur HISEOHEKIZOWT 3 AROERTH -
fz. WEEZRAL ICFERED I 2RHL 1205
BRESEDED b bRix 111 BRebsTEETH b, 28
DWW TIRER SIS AR T E CRIN 2172 -
72H5, 54EdS B. t. var. aizawai Thb, I
B.t.var. kurstaki Th-1z. —H, BREROTD
LSS4T H b, B.t. var. kurstaki ORTF
mFfiei { BEEL, var. kurstaki LRIJITE530
13506 Th -1z, 1D 4 tRIXART ML 2R
3, IRIERIE AT var. aizawei LBIGITE
1z. Bk L 5 Bl Ihicfs5g B.t. var. gizawai
588k TdH Y, B. t. var. kurstaki 1353%6TH Y, B
FIOWMEEI (B, ¢. var. aizawai 1: B. t. var.
kurstaki 1) EERHC HEKOSD 5 Rididizl ¢ 1
Th-tz, REBERL D UTOHEMBHERTS 3,
MY, AFEEENRED SN DT, var. kurstaki
ORTFMmFICR L B Uz S D% B.t. var. kurstaki

Table 2. Antibody titres by test tube method ERGIL, BFREHEVED SNtk X FHERRLD
co and agglutination reaction by slide Z 6 NSV R TR FIMAT TRBIRE DM IR
glass method BRSBTS RIS 2 1772 5 T & CREFICTG bR
Monosoeciiic sera RENTES, FHig, LD 29—k b BlEN
opee WCTEHORRENS L 02 ORAMIT AT
: B.t.aizawai  B.t.kurstaki BEWHONEE 27 4 FEHARISIT X 5 R5% 5
Antibody (Shionogi) (Shionogi) Uiz, FHEENC L b 10° ZIREEITS W THI1000/d
B.t.aizawai BEOEEPBED NS T & 2MHEL, 10° HFHS
(Shionogi) 1820 20 2 AT CIERE T, ChBO/RS Table 5 i
B. t. kurstaki " 1820 AU, BoNIHEEHEE Y EREEIIIIEAER
(Shionogi) HECR 1mg OB FuCRIIL .. Bib, B. ¢ var.
B.t.aizawai | aizawai % 0.7x10°/mg, B. ¢. var. kurstaki %
é&m%ﬁ + - 1.2x10"/mg Th b, BAWTIX 0.9X10/mg TdH
Bt kurstaki otz E1z, WEAEEMOTRAYHOTHKORT
-(Shionogi) - + INBHERFA~, chi Table 6 WRLI, Wb,
FEHU AL b BEAI 110 BRI >VWTHRE

Table 3. Spontaneous agglutination capacity on the slide glass.

Spontaneous agglutination
capacity
Variety Medium Positive Negative

B. t.aizawali Nutrient agar 8 0

(Shionogi) Mueller-Hinton agar 5 0

B. t. kurstaki Nutrient agar 9 0

(Shionogi) Mueller-Hinton agar 1 7
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Utz 10RO 8 (57 (0. 1ml ) iTsl} 5% 59.1%Ta b, ToffuzFmiite —RLr, ®ic, K
1 EOSPHMBURARUL B. & var. aizawai T 92.5 RSN SRR 2 U8 (MRS S0
A, B.t.var.kurstaki T151.8{THb, 5D B ROWTEIGIZRMEL, Table 7 {CRLIC,

B bl HiU rPa LGk B. ¢ var. aizawai M5, U AL S D50 DWTHN, 2
HS110 frh42f (37, 9%5), B.t.var. kurstaki i3 110 MOR—3m (BIHEF B35 3) [T
{681 (62.1%) TdHAHMUMTITERNIT L 5 & DGR ERZIED NP ST,

B. t. var. aizawai |3 40. 9%, B.t.var.kurstaki i3

Table 4. Identification on forming colonies of B. {. aizawai, B.t. kurstaki
and mixed culture.

Spontaneous
agglutination Mueller-Hinton agar = Soft agar
. . No. of B.t. B.t. B.t. B.t.
Variety Capacity colony aizawai kurstaki aizawai kurstaki
B.t.aiz i Positive 90 — — 90 0
('s];_' a“’_a)' Negative 3 0 0 3 0
‘onogt Total 93 0 0 93 0
R . Positive 10 0 0 10 0
B.t. aizawai i
(Pasteur) Negative 0 — — — —_
asteur, Total 10 0 0 10 0
B. t. kurstaki Positive 2 - - 0 2
(Shi . Negative 62 0 62 - -
onogi) Total 64 0 62 0 2
B. t. kurstaki Positive 0 - - - -
(Past Negative 10 0 10 - —_
asteur) Total 10 0 10 0 0
B. t.aizawai Positive 57 — — 54 3
plus Negative 50 0 50 — —_
B. t. kurstaki Negative 4 0 0 4 0
(Shionogi) Total 111 0 50 58

Table 5. Spore count on forming colonies of B.¢. aizawai, B. t. kurstaki
and mixed culture.

B.t.aizawai plus

B. t.aizawai B. t. kurstaki B. t. kurstaki
Replicates -
10°%1/4 108%1/8 108X 1/4 10°x 1/8 10°%1/4 10°x 1/8
I 263.7 159.3 313.0 206. 3 334.3 173.0
II 106.7 58.7 324.3 67.0 193.0 105.7
I 144.0 112,0 327.3 153.7 193.7 120.7
v 140.7 40.0 272.3 180.0 187.0 82.7
Average 163.8 92.5 309.3 151.8 227.0 120.5
No.of spore ) 7 107/mg 1.2%10"/mg 0.9%10"/mg
per mg
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Table 6. Contents ratio of B. {. aizawai, B. t. kurstaki on mixed forming colonies.

Variety No. of SDOTG~ = per 110 viable cell
. in 103x1/8 ) theore- No. of No. of '
B.t.aizawai 92.5 Variety tical ©  theoretical practical pr:;z;zal
B. t. kurstaki 151.8 ratio viable cell viable cell
B. t.aizawai B.t.aizawai 37.9% = - 42 45 40.9%
plus ©120.5 = B.t. kurstaki 62.1% 68 65 59.1%

B. t. kurstaki

Table 7. Identification of two variety in Bacilex® wettable powder.
Sample No. of test 1 st experiment 2 nd experiment
colonies B.t.aizawai B.t. kurstaki B.t.aizawai B.t. kurstaki
Bacilex A 50 21 29 23 27
Bacilex B 50 20 30 20 30
B. t. aizawai* 50 50 0 50 0
B. t. kurstaki* 50 0 50 0 50

* Freezing dried powder

% =

B THHAIORE 2172 586, BEE TILFEN
RINERTN SN TE LY, E-T, &Ytk
b ZOWHO M2 PsEL T3, BT, ftakd 50
B et BH—2RTa 5 & 5 REGERES,
IR P EERONE S & § Bt h 205
3. iz, BTWHIOIE & ke 2 FEU Lok, %
TR EFYHEODERRRTREZ R b 5 ADIEKP
MR % S5 2 A MR OBEFE LR 2 W]hEYE
bHB, —HTIR, A7V, RRE, vr2L
EFOEAVEALLN, Y%, HroRHNHIEDEAIK
& B BHERIORERR v 1 v X & DRI X B SR
s X OBILAERIT Y - ’C%%iﬂi@bfp nTua,
Lot h, bhbhidBHARY I 20K
%1 E LT Bacillus thuringiensis var. aizawai
& var. kurstaki @ 2 FIEBEORAIC L 2 MK %2 EH,
ZHEROOIIC T 2 R 2 HBL 20 d 203, BAR
KD FHTIERE SRS BRETH 5 T Li3%)
Sz, MEGALE»SATIRETHA T L1
HTd» 5, :
Bacillus thuringiensis 12T CHEHRTIRIGIC
I HUOERCHE SN, Fs, =RXFI—-FRIckY
160 variety AFIIN TV ALY, £I0 it B.t.
var. thuringiensis, var. dendrolimus 33X OF var.
aizawai {COWTHEO, HILF OH KDWTHR
MU, HIRC DO TRENSHERISORL 2 8L,
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fEIR® (X var. thuringiensis, var, alesti, var.sotto,
var. dendrolimus 33X O var. aizawai > D¥%7 5
ZRBERBNTHEITMN 2 HNTELAEAIL., ¥
1z, KEE « pEIR® WRFEMIe TRERUT, 20 %
NITHET 2 ORI TR L, HitMi 2T~ F o
TWALBHT U THRER % craigee tube WTHTMED
WOERRERL, £EETHELTWA, —JF, B
B AR Hs 0~ 7 X D RERL T
WAL, F@EP 513 B.t.var. sotto DFTIRAICHT
e My, LENEYRNTEICIGE T & M98t
BT DNTHBNTN B,

OHIZFVLEEME L, IEMHTHTEND TR
DRt E 2 S h 30U THHLUL IS
SEHANAES <, Bl E & MM TR % 5 5 L
EVAETHIEHZAGNS, ZLT NorrisV OJj
Wtk UT, B. & var. aizawai 3B LU var.
kurstaki @ 2 TIRA&WS L BEAWA] CKFAD
K57 MR DEIGI 21772 5 B THHUH 2 AVWTH
RIS 2RI L TER %D Iz, AL 1o HEU
BT b BRELELED 50 2 O TEIWERAT 5
PR DRIR R IRER S TR L, AREEE2IM$
% & T B OB E 2 Bk AV TR RIVIEEEI L
IBRRGE LI, F1z, ST A X - TH K
SEMED oA H 5, WL, MNERRHSE
Tix B.t.var. aizawai 33 L I8 var. kurstaki Djljkk
DBHRERZHCTORMLTE 2 5~ bRl
1 B.t. var. kurstaki WCHFREL»E £ 9, var.
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2 MPAk R iz sty 2PETIO XML b T
PUREL IR ChETRLEDSNTY, 325~
kv b URHEE NS & 2 FICROI S IR
msvm.%ﬁbtx%mam1565um?®wm
WETH 5, :
INETORRL b, M—BtkicftiAL, RELl
P MR H R IR S HII B AE OB, W
WIS TR BNRETH 5DIRHLT, 125
~b v b UEHOBERICE DRI U § IERZ TR
DUETHEL L BRI B ENTES,
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Summary

It has been well developed in Japan that Bac-
tllus thuringiensis is used as a sources for micr-
obial insecticides. The method of quality exami-
nation on the product have been discussed for
recent few years and concluded that silkworm
may be desirable as experimental animal repre-
senting biological activity unit.

Further with our product, Bacilex® was prepared
with two variety of Bacillus thuringiensis getting
wide insecticidal spectrum and it would also be
expected to identify the variety used and to
prove the contents ratio of the two variety for
purpose of quality examination and standardized

method was established by modifying the experi-
mental technique used by NORRIS (1964). The
method discovered here was based on serological
classification.

Each antigen of Bacillus thuringiensis var.
aizawai and var, kurstaki were separately injected
intravenously into rabbit and then both antiserum
were prepared. The antibody titres were recorded
by agglutination method on test tube and hom-
ologous titres on each antiserum were observed
at high level. As cross-reacting antigen has
been recognized, each monospecific sera was
prepared with monospecific antibody and identi-
fication of both variety can be determined by
agglutination method on slide glass.

On the otherhand, the colonies of these two
variety showed the difference in spontaneous
agglutinating capacity on slide glass. In B, ¢.
aizawai spontaneous agglutination is observed
on nutrient agar and Mueller-Hinton medium,
and in B.t. kurstaki spontaneous agglutination is
firmly observed on nutrient agar,but not easy
to observed on Mueller-Hinton medium.

With the evidence described above, mixed
culture of these variety on Mueller-Hinton medium
is practicable for the identification on the colonies
formed.

The colonies which are not observed spontan-
eous agglutination on Mueller-Hinton agar and
have strong spontaneous agglutinating activity
for monospecific sera of B. t. kurstaki can be
classified as B. t. kurstaki

On the contrary, the colonies which is easy to
have spontaneous agglutination on Mueller-Hinton
Furthe-
rmore, the colonies which shows non spontaneous

medium are classified as B. {. aizawai.

agglutination and can not be classified by each
monospecific sera were removed on soft nutrient
beef extract, and then the
colonies can be classified as B. {. afzawai by the

agar containing 1%

agglutination method on slide glass.
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