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Bacillus thuringiensis serovar israelensis H 14 strain was cultured in 4 different fermentation M-media and then
measured the rates of their growths and the productions of endotoxin crystals from the media. Qut of the four M-media
the production of endotoxin crystals and spores was maximal in M-4 medium (pH 9). The wet weight of the cells grown
in the 150ml culture was approximately 3.901g and the number of viable spores was 153 x 10" per ml and the
ratio of the endotoxin over the total cell weight was 18.54% . The generation time was about 89.3 minutes in the M-1
medium, 124.1 minutes in the M-2, 97 minutes in the M-3, 130.8 minutes in the M-4. The proper pHs for the produc-

tion of the endotoxin appeared to be 6.5 to 7.5.
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Table 1. Components of the M-media for Baci-

llus thuringiensis culture.
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Table 2. Average growth rates for Bacillus

thuringiensis serovar. israelensis on the four

- M-media.

Ingredients (gram) M-media -

M-1 M-~2 M-3 M-~4 Average hours lasting  *Average  Average

Media . Turbidity doubling

Tryptose 10 - - - lag log station- R
Soluble starch 5 - - 10 phase phase ary phase *' 1Ohour pi _time
Casein hydrolysate  — 10 10 15 M-1  0-3 3-9 8- L6 89.3
Dextrose 5 10 15 5 M-2 0-4 4-9 9- 2.1 124.1
Yeast extract 2 - M-3  0-5 5-11 11- 2.0 97.0
Bacto-peptone - 3 3 - M-4 0-4 4-14 14- 2.0 130. 8
MgSO,-7H,0 - 0.3 0.3 0.3 pi: post inoculation
FeSO,-7H,0 el 0.03 0.03 0.03
ZnS0O,-7H,0 - 0.02 0.02 0. 02 z n}
Distilled H,O 1,000 1,000 1,000 1,000

The pH of the media was adjusted with 100 mMof
K,HPO, and KH,PO,.
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Fig. 1. Growth patterns of Bacillus thuringi -
ensis var. israelensis in the M-1 medium ha -

ving various pHs at 28C. Growth was monitored

turbidimetrically.
5 :pH6 medium, & pH7, O :pHS,
® :pH9.
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Fig. 2. Growth patterns of Bacillus thuringi -

ensis var. israelensis in the M-2 medium ha-
ving various pHs at 28°C. Growth was monit -
ored turbidimetrically.

O :pH®6 medium, A&
® :pHQI.

pH7, © :pHS§,
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v zoll 4] 71.6 %22 7}3 gt owy M-1 sl Al ol 4]
= 3te] 89.3 -0 A=t} (Table 2).
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Fig. 3. Growth patterns of Bacillus thuringi-

ensis var. israelensis in the M-3 medium having
various pHs 28C. Growth was monitored tur-
bidimetrically.

0 :pH6 medium, A
® :pHOI.

:pH7, O :pHS,
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Fig. 4. Growth patterns of Bacillus thuringi-
ensis var. israelensis in the M-4 medium having
various pHs at 28C. Growth was monitored

turbidimetrically.
0 :pH6 medium, A :pH?7, O :pHS,
® pHYI.
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20.95% 2131, pH72 M-1wiz|olx{E AFolEH ol pH6Ea M-3uix|&6.015 2]zl il ot
7t mi 6.4x10° A3, 5" W5 L] FAE  pH7a wiAl+=6.47=2, pH8l wiAl& 6,952, pH
A A2 23.03% % AP en, pHeal M-1uf 99l wixl= pH7.1022 25 W3l a3xn
Aol YELTHFE migd 1.12x10° 0 gz, W BTI19 Z412 150ml o4 pH 6 ol M-3<21  wj=|o]
4 AR FAE 19.81%Q28, pH9gl M-10] A& 2.534g°lU 3 obE 4 mli 5 2X10°e]9i2
AE olEa4t miw)t 5.53X10 M2 Al ok, o, s"H HE4L AAA FAL 8 19.23% A
ZAAAE 19.16% A t}. pH72l M-3uiR|oll4j+& 3.094g, o} E 5= ml
M-2u] x| A 2] BTIS] o}z o} HE4L AAA A 1L56X10"MNH D 54 Ao 77 4] & 23.08
& wlmE ZAo] Table 30 Utk M-2 wizoa]  %%ch pH 8 ql M-3wiAlolA = BTIS| F4 kel
% BTIAZA 9] pHE 7247 3o 2% dolslg)l Hz2 £ 3.674g3 AAE T, olEfe ml &
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A3} o} Tot WEL AL pHEgl M-2 wixle] ¥ AAA FAu 18.81% A=t
A ¥ 150mloliA] 2,981gos AY Yo, olF M-4ul R ofA& BTIY F4|3 o2 3  HEFL
o o}E4E mlw6.0x10° MG, Bem HE  AAA Aakg w2 AIE Table 301 415
A AAAY FAE HA 20.57%2k. pH 7 3 o ek M-4wixoA = BTLS AHdA4 4 wizle
pH8 <) M-2ujxlol = BTIS Z4lgke] mglow)  pH7} 72417 ik ol 25 Hych pH7 M-4
pHO W] A o 4= BTIS Z=A)gko] 2.787goldm o]  wixl& 72417k HellepH 6.46 22, pH83l wlx
Z olE4t mint 4.4x10° AL 814" AAH S pH6.700F, pH9Q wiAlE6.752 25 Wy
ol FAlE AAe FAY 21.26%%ch ©uy, pH7} 70l8le "HojAl & o 4 2Adrh
M-3ufzloll 4 BTI9 Z4l3 olzel WH4 A & pHIA M-4uixlel4]= 150m/ o4 BTI9
AA el AL v agt Ak Table 30 A=Y A% 3.901gelon, olF AT oIF+ ml o
o, BTIAF 2719 M-3wix]¢] pHE =5 w3y 1.53x10" A% A goror, 34" AAAe

ofy R

Table 3. Estimate of viable spores and endotoxin crystal produced by Bacillus thuringiensis var.

israelensis in the M-1, 2, 3 and 4 media.

. pH Wet weight of No. of Wet weight of
Media I F the cell (g/150m!) viable spore Endotoxin Crystal %)
(spore/mi) Total Cell Weight ’
6 6.35 1. 675 6.0 x10° 20. 95
M- 1 7 6.78 2,377 6.4 x10° 23.03
8 7.28 2,148 1.12x10" 21. 60
9 7. 48 2. 540 5.53x 10" 19. 16
6 6. 31 2,981 6.0 x10° 20. 57
M-2 7 6. 67 2. 109 5.0 x10° 24. 89
8 7.17 2.220 2.8 x10° 23.98
9 7.05 2. 787 4.4 x10° 21.26
6 6.01 2.534 52 xX10° 19. 23
M- 3 7 6. 47 3.094 1.56x10"° 23.08
8 6. 95 3.674 1.49x10" 19. 89
9 7.10 3.653 1.36x10" 18. 81
6 6. 06 3. 089 6.8 x10" 20. 50
M- 4 7 6. 46 3.012 4.0 x10" 23.73
8 6.70 2. 090 1.1 x10" 20. 38
9 6.75 3.901 1.53x10" 18. 54

1: initial pH, F: final pH.
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