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Abstract — Effects of the five fermenation media on the growth and the production of endotoxin
of twenty-five Bacillus thuringiensts isolates were investigated. Among the five different media,
the growth and the production of endotoxin of B. thuringiensis were highest in the M4 and M5
media containing high amounts of nitrogen and carbohydrate. But the production of endotoxin
was highest in the M1 and M3 media containing high amounts of nitrogen sources limiting carbohy-
drate. The average number of endotoxin and growth {(0.D.) in the M1 and M3 media were 4.4 X 10°
/m! and 242 in M1 medium and 1.3X107/m/ and 146, respectively. The M1 medium contains
2% tryptose, 0.02% dextrose, 0.05% NaCl, 0.02% yeast powder, 0.025% NaHPO,. The M3 medium
consists of 0.2% NaCl, 0.4% casein hydrolysate, 0.3% glycine, 0.4% polypeptone. The compositions
of the M1 and M3 media were limited in carbohydrate sources and were high amounts in protein
sources. The growth of the strain HL-34 was highest in the all media compared with the other
strains, and the its growth (average O.D.) and the number of endotoxin were 2.52 and 5X 107/ml.
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Table 1. Composition of the media for culture of B. thuringiensis

Amounts(g/l) of components in the media

Ingredients

M1 M2 M3 M4 Mb
tryptose 20) — — — -
dextrose 0.2 5 — 15 5
Na(l 0.5 - 2 — -
yeast powder 0.2 (0.2 — 2 -
Na,HPO, (.25 - ~ — —
soluble starch — 10 — — 10
casemn hydrolysate — 15 4 10 15
MgS0O,- 7H.0 — 0.3 — 0.3 0.3
FeSO,-7TH,O - 0.02 — 0.03 0.03
7nS0,-7H,0 — 0.02 — 0.02 0.02
CalCls ~- 1.0 — — -
K,HPO, — 1.0 — — —
glycine — — 3 - —
polypeptone — - 4 — —
bactopeptone — - — 3 —
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Table 2. Growth and number of endotoxin produced by B. thuringiensis isolates cultured in the various media

at 72 hours
Lsolat No. of endotoxin/m/i(ET) and growth(OD) min the various media
sola
°° M1 M2 M3 M4 M5 Average

14 ET 9.7 X1y 3.2X 10" 7.0X107 1.0 < 10 1.0 X 10° 3.4 %107
OD 2.22 2.81 1.48 2.50 3.10 2.42

16 ET 5X 1P 3.1x10° 59X 3.4 X 10° 6.0 X 10¢ 1.2 X 107
OD 2.79 2.78 1.10 263 2.80 2.42

18 ET 2.5x10° 2.0X10° 1.7 X1 1.3 10" 1.1 10° 5.0 107
oD 2.62 2.06 1.52 2.93 2.00 2.23

25 ET 5.2X10° 6.2 X 107 3.3 X 10° 9.5 X 10 1.1 108 1.5 10°
OD 2.54 2.05 1.36 2.95 1.99 2.18

33 ET 5.0x 10 6.5 X 10° 38X 10° 6.0 X 107 5.0 X 101 2.1 10°
OD 2.56 2.10 1.37 2.92 2.00 2.19

34 ET 1.8 X 10° 3.0X10° 3.8 10" 1.6 X 10" 4.0X10° 5.0 10°
oD 2.57 3.20 1.59 2.43 2.82 2.52

35 ET 9.6 X107 6.0 x 10 2.1 X10° 6.4 X 10 3.3x10° 1.9x 107
0D 2.50 1.80 1.14 2.32 3.50 2.25.

38 ET 4.1 X10° 2.7 X 10’ 3.5 10° 3.0x10¢ 4.0X10° 8.5 10°
oD 2.38 2.67 2.01 2.36 2.72 2.43

39 ET 81X 1.6 X 10° 1.6 X 10° 1.0< 10 8.0 109 6.7 X 10°
0D 2.50 2.70 1.33 2.36 3.01 2.38

40 ET 1.9 10" 6.2 > 10° 1.4X10° 24 X1 1.8 > 10¢ 1.3 100
oD 2.38 2.90 1.50 2.58 3.33 2.54

44 ET 1.3 10" 5.6 10" 2.6X10° 14X 107 2.3 X 10° 6.8 < 10°
oD 2.40 3.00 2.24 2.60 2.80 2.61

45 ET 1.2X10° 37X 10" 1.8 10° 3.4 X109 2.3X10° 1.2 X 10°
OD 241 2.71 2.07 2.52 2.63 2.47

47 ET 2.0xX10° 2.1x10° 5.7 X 10° 1.2 X100 1.1 10°% 4.0x10°
OD 2.39 2.23 1.42 2.26 2.32 2.12

51 ET 3.3 10" 7.0 X 107 1.1 X107 3.7 X 10° 3.2X10° 3.0x10°
OD 2.35 2.71 1.56 2.46 2.73 2.36

55 ET 1.8 1¢° 2.3 101 6.0 X 10 3.0x10° 3.0 10 4.0 107
oD 241 2.71 1.38 2.44 2.86 2.36

63 ET 1.0 < 10¢ 6.0 10" 1.4 X 10 2.2 10° 2.9 X1 4.5 10°
0D 2.17 2.55 1.34 2.80 2.70 2.31

64 ET 6.2 X 10° 80X 1¢° 1.1 X 10° 4.9>10° 1.2X10° 1.3 X 107
OD 2.49 2.52 1.30 2.46 2.67 2.29

66 ET 1.8 < 10° 1.2X 100 5.4 X 10° 3.0 10 3.0X10° 1.7 X 100
0D 2.29 2.34 1.22 2.24 2.54 213

67 ET  21xX10° 79X 10 2.0X 107 2.0x 107 1.1X10° 4.6 X107
0D 2.47 2.22 1.41 2.20 241 2.14

68 ET 2.1 X1 8.4x10° 8.6 < 10° 4.8 x10* 1.8 X 10° 56X 10°
oD 2.69 2.63 1.37 242 2.90 2.40

70 ET 1.6 10° 5.1X1¢° 1.1X10° 39x10° 1.0X10° 2.7 X 10°
oD 2.23 2.59 (.95 2.20 2.96 2.19

71 ET 8.4 %10 3.0 10" 19X 107 9.3 X 1(° 1.5 X 10° 4.6 X10°
OD 2.25 2.59 1.29 2.77 2.71 2.32

74 ET 1.1 10° 2.1 X 1y 2.3 % 10" 20X 10° 1.5 X 10° 1.8 X 10°
oD 2.40 2.60) 1.47 242 2.60 2.30

75 ET 4.6 10° 1.5 X 10" 2.1x10° 1.0X10° 1.5X10° 5.2X 108
oD 2.21 261 1.71 2.50 2.92 2.39

76 ET 1.2 X 10° 1.2Xx10° 14X 10 7.0x 10¢ 2.2X 10 3.0X10°
oD 2.28 2.53 1.37 2.39 2.70 2.25

Average ET 4.4 %10 2.9% 10" 1.3 X107 2.6 10" 4.1 X10°

OD 2.42 2.54 1.46 2.50 2.71
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