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Table 1. Integrated cultures medium from two food sources
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Number Media Number Media Number Media
1 Soybean+ wheat bran 11 wheat bran+ beet molasses 21 corn powder+beetmolasses
2 Soybean+ fish powder 12 wheat bran+ sugarcane molasses 22 corn powder+sugarcanemolasses
3 Soybean+ corn powder 13 wheat bran+bagass 23 bagass+corn steep
4 Soybean+ beet molasses 14 wheat bran+ corn steep 24 corn powder+corn steep
5 Soybean+ sugarcane molasses 15 wheat bran+ date juice 25 beet molasses+sugarcane molasses
6 Soybean+ bagass 16 fish powder+ corn powder 26 beet molasses+corn steep
7 Soybean+ corn steep 17 fish powder+ beet molasses 27 beet molasses+date juice
8 Soybean+ date juice 18 fish powder+sugarcane molasses 28 sugarcane molasses+bagass
9 wheat bran+fish powder 19 fish powder+corn steep 29 sugarcane molasses+wheat bran
10 wheat bran+ corn powder 20 fish powder+date juice 30 sugarcane molasses+ date juice
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Table 2. Treatments 1 — 9 related to the combination of three ingredients soy, corn steep, fish powder with

different percentages (a), treatments 10 — 18 related to the combination of three ingredients soy, corn steep,
sugar cane molasses with different percentages (b) and treatments 19 — 27 are related to the combination of
wheat bran, corn steep, sugar beet molasses with different percentages (c).

a b [

The amount of ingredients combined as a percentage The amount of ingredients combined as a percentage The amount of ingredients combined as a percentage
number Test  soybean corn steep  fish powder number Test corn steep soybean  ugarcane mol. number Test wheat bran  corn steep beet molasses
1 0.2 3 0.2 10 3 0.2 0.2 19 0.2 3 0.2
2 0.2 4 0.5 11 4 0.2 0.5 20 0.2 4 0.5
3 0.2 5 1 12 5 0.2 0.8 21 0.2 5 0.9
4 0.5 4 0.2 13 4 0.5 0.2 22 0.6 4 0.2
5 0.5 5 0.5 14 5 0.5 0.5 23 0.6 5 0.5
6 0.5 3 1 15 3 0.5 0.8 24 0.6 3 0.9
7 0.9 5 0.2 16 5 0.9 0.2 25 1 5 0.2
8 0.9 3 0.5 17 3 0.9 0.5 26 1 3 0.5
9 0.9 4 1 18 4 0.9 0.8 27 1 4 0.9
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Fig. 1. The amount of colony—forming units (CFU/ml) in some combined double cultures at 24, 48 and 72 hours
after fermentation.
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Spodoptera littoralis

Table 3. Bioassay results of Bt produced in the best combined two cultures on the third instar larvae of the cotton

leafworm Spodoptera littoralis

Number Treatments CFU/mlI Mortality
1 Wheat bran + fish powder ~ 5.5x10° 100%
2 Wheat bran + corn steep  3.44x10%° 100%
control 0 0
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Fig. 2. Changes in the pH level in two integrated culture media at the moment of inoculation and at 24-48-72

hours after fermentation
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Fig. 3. The optimal concentration of corn steep, fish powder and soybean powder in their triple combination on
the amount of colony—forming unit (CFU/ml) of Bt

Fig. 4. Optimum concentration of corn steep, sugar cane molasses, soybean powder in their three combinations
on the amount of colony—forming unit (CFU/ml) of Bt.

Bt
Fig. 5.The optimal concentration of sugar beet molasses, corn steep, and wheat bran in their triple combination
on the amount of colony—forming unit (CFU/ml) Bt.
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Spodoptera littoralis

Table 4. Bioassay results of Bt produced in the best combined three—way cultures on the third instar larvae of the

Spodoptera littoralis.

Number Treatments CFU/mI Mortality%
1 4 9.29x101%° 100%
2 18 9.89x101%° 100%
3 5 3.98x10%° 100%
4 Control 0 0
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Abstract

After obtaining the superior Bt strains in terms of pathogenicity and host range, it is of particular importance to
provide low—cost culture media for the production of spores and crystals in laboratory and mass production in
industrial-scale bioreactors. In this research, an attempt has been made to provide a suitable and optimal food
substrate for the growth of Bt by using cheap inputs such as waste and by—products of agricultural industries, and
to evaluate the production rate of this bacterium using these materials. In this research, the waste and by—
products of agricultural industries were investigated as culture medium in the form of extract and in liquid form
for the propagation of native Bt strain (6R). The culture media were evaluated as a combination of two and three
media with different percentages and the optimization process was done with Taguchi method and using
Qualitek—4 software. The results of the experiments and data analysis showed that in the culture medium with
two substance, and wheat bran combined with corn steep with 3.44 x 10° CFU/ml, and wheat bran combined
with fish powder with 5.5 x 10° CFU/ml the culture medium with tree substance including soy, corn steep, fish
meal 3.98 x 10% CFU/ml, soy, corn steep, sugar cane molasses 9.89 x 10'® CFU/ml and wheat bran, corn steep,
sugar beet molasses 9.29 x 10'® CFU/mI were the best culture media that had the highest production of Bt in
laboratory conditions. The results showed that Bt obtained from culture medium with two substance of wheat
bran and fish powder, wheat bran and corn steep and culture medium with tree substance of soybean, corn steep
and fish meal; corn steep, soybean and sugarcane molasses; corn steep, wheat bran and sugar beet molasses
caused 100% mortality on the 3 instar larvae of Spodoptera littoralis.
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