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Table 1. Dry weight of test substances and control (Nutrient Broth) as Culture media

Culture media Dry weight ()
Wheat bran 0.9031
Soybean 1.2524
Fish powder 0.1302
Corn powder 0.8721
Sugarcane bagasse 0.018

Culture media Dry weight (g)
Sugarcane molasses 0.0902
Beet molasses 0.1111
Corn steep 0.0017
Date juice 0.0984
Nutrient Broth 0.0296
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Table 2. The CFU of Bacillus thuringiensis in different culture media at certain times with and without pH

adjustment
CFU £ SE

Culture Adjusted pH No pH
media adjustment

24 hours 48 hours 72 hours 24 hours 48 hours 72 hours

662.33+4.5 1300.67+£1.8d 79006+3.1b 51.1+13c 104.7+29e 204.7+29e¢
Wheat bran c

589.33 + 2d 1120.67+1.2e 22402.7£3.2cC 3.9+03f 20.3£09h 104.3£2.7¢
Soybean

1200+0.6g 231.67+1.2f 899.7+ 2 f 333112 398.3+09c 1500.7x1.7e
Beet molasses d
Sugarcane 960.33 £ 14 3704.67£2.6b 6963.3x2d 88.5+ 0.8 1851.7+2.2 52808.6+6.3e
molasses b b b

. 5477+ 0.8 f 14167+ 18¢g 6232.7+ 2.2 ¢ 3.3+02f 45+03i 73+03e
Fish powder
Sugarcane 223+0.19 410+1.2i 85.3£1.2h 6.8+0.1f 63.3£2.3f 164.3+2.7¢
bagasse
- 1153+0.3g 51.13+13h 110+0.6 g 173+ 04e 35t11g¢g 230.7£ 1.7 e

Date juice

4755.67+ 414004.33 +2.6 1230006.7+29.7 632+3a 77103+ 1.7a 8900006+ 3 e
Corn steep 12.7a a a

295.33+3.3 1704+ 2.6¢C 22402+ 3.4c 32.6+2d 302.3+3.4d 1810.7t6.7¢
Corn powder o
DF 8 8 8 8 8 8
F 52212.1 5228881872.6 1703631879.1 20958.6 161841069.6 638418270017.4
P <0.000 <0.000 <0.000 <0.000 <0.000 <0.000

ML!LS‘ US.-‘J d‘}AJTuﬂLﬂ‘jMJb@ da‘d)")\bkﬁ;&‘ g_))&}':—‘ o las QL;J Q}Lﬂ,&)b ML:MJ:&JJF
Non-identical letter in each column indicate a significant difference at the 5% level based on Duncan's test
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Figure 1. Dry weight of Bt biomass in culture media
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Fig. 2. Mortality percentage and CFU of Bt extracted from selective culture media on Helicoverpa armigera
larvae
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Abstract

Today, the knowledge of agricultural and health pest management in the method of biological control is
expanding, and among these, Bacillus thuringiensis as a bio—pesticide with high efficiency and safety have a
major role in pest control. However, due to high production costs, it has not yet been able to replace chemical
pesticides. In the present study, to promote pesticide and cost—effective cultivation Bt subspecies kurstaki native
strain 6R food waste and by—products including wheat bran, soybean pulp, corn powder and corn steep, fish
meal, date juice, sugar beet molasses and sugarcane bagasse were evaluated as raw fermentation medium. In this
study, the above substances were studied as food culture medium as an extract and as a liquid for propagation.
Factors of spore and crystal production were measured during the fermentation process in different cultures for
72 hours, including bioassay on Helicoverpa armigera larval stage three, dry biomass weight, spore content and
the effect of pH. The results showed that Bt from wheat bran, sugarcane molasses and corn steep substrates on
H. armigera larval stage three has 100% mortality. The highest dry biomass of Bt after the end of fermentation
was related to corn powder, wheat bran and corn steep, respectively 0.903, 0.7804 and 0.559 g per 100 ml of
suspension culture. The results showed that Corn steep culture medium with the highest Bt production in
laboratory conditions (2.8 x 10*? C CFU / ml) was the most efficient. In combination of two culture media, beet
molasses (carbon source) with corn steep (nitrogen source) with 4.22 x 102 CFU / ml and wheat bran (carbon
source) with corn steep with 3.44 x 102 CFU / ml, each two had the best performance with 100% mortality on
H. armigera larvae. Overall, our findings provided a new strategy for using food waste and by—products with
less environmental impact and reduced production costs.

Keywords: food industrial wastes, Bacillus thuringiensis, bio—pesticide, fermentation
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