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Présentateur
Commentaires de présentation
The aim of this work is to obtain a new effective, stable and low cost formulation. The main tasks are: 1/ The development and the optimisation of the formulation technology (FBD), 2/ Development and optimisation of the formulation compositiob and 3/ The development and application of the quality control parameters in order to evaluate the different caracteristics of the formulations



Material and 
Methods 

1. Fermentation: 
The production of Bt spores and crystals is 
conducted following the optimized 
conditions.  

5L Fermenter 

Conducted by our colleagues in Toulouse, at TWB, within the WP2 
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The first important step is the production of the spores-crystals complex, so the optimal conditions of the fermentation were followed  in order to get a maximum yield, using 3.5L of the industrial medium in a fermenter of 5L.



Material and 
Methods 

2. Downstream Processing: 

Decantation 
10 minutes 

Filtration 
mesh of 106 µm 

Centrifugation 
15 minutes at 13 000 rpm 
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In order to recover and purify the spores and cristals (active ingredients of the formulation) from the fermented broth the following steps were followed: 
1. Decantation for 10 minutes
2. Filtration with a sieve of 106 µm
3. And finally centrifugation at 13000 rpm for 15 minutes, in oreder to get a concentrated pellet rich in spores and crystals, ready to be used for the formulation



3. Formulation: 

Material and 
Methods 

Dry Weight 

Weighing 

Mixing 

a. Preparation of the suspension: 

www.google.com 
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The formulation process can be divided into 2 steps. The first is the preparation of the liquid part which is the suspension
And the second part is drying the suspension.
The suspension is prepared by determining the DW of each component in order to determine the exact weight, and than mixing the different component in order to obtain an homogenous suspension



3. Formulation: 

b. Drying Process 

- Equipment preparation and adding the carrier  

- Set the pressure, air flow, and the inlet & outlet 

temperature 

- Pump in the suspension  

- Drying 

Material and 
Methods 

Aeromatic-Fielder STREA-1 
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Before drying the suspension, the preparation and stabilization of the fluid bed dryer is an important step



3. Formulation: 
b. Drying Process 

Material and 
Methods 

Table 1: Optimised drying process conditions. 

Inlet air 

User Manual STREA-1 

Outlet air 

Heating 

Pumping 
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The drying process can be divided into 4 parts:
Charging the carrier into the FBD
Fluidization: which is important to reach the target inlet temperature
Spraying the suspension
drying



Material and 
Methods 

3. Formulation: 
c. Powder Harvesting 

Blb1 and Lip Formulation 
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And of course at the end it’s the harvesting step



Material and 
Methods 

4. Quality Control: 
4.1 Proteins content determination, following the Bradford protocol 

4.2 UV-test, using Bt-Cry1Ab/1Ac ELISA Kit 

4.3 Suspendability  

4.4 Wettability 

4.5 Moisture content 

4.6 Bioassay for the non-formulated filtrate 
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After the formulation, the quality control is important in order to evaluate it;
a. (oral:based on proteins purification and disolving in a basic solution) 
b. (oral:based on direct double antibody sandwich ELISA technique ) 
c. (oral: mixing the formula in distelled water using a rotator, then we determine the dry weight and we calculate the suspendibilty) 
d. (oral: meseare the time needed for 100 mg of powder to be wet)
e. (oral: determining the D.W using a moisrure analyser)
f. (oral; 




Results and 
Discussion 

4.1 Proteins Content from fermentation to concentration 
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It’s clear that after decantation and filtration, we are not loosing proteins
After concentration, the protein content is almost 2 mg/ml for both strains



Results and 
Discussion 

4.1 Protein content (%) after filtration 

Industrial 
Medium 

[POURCENTAGE
] 

Filtrate 
83% 

WB Filtrate

Bt - blb1 Bt - lip 

Industrial 
Medium 

17.5% 

Filtrate 
82.5 % 

WB Filtrate
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17% of the proteins are lost after the downstream processing in the industrial medium
So the downstream process allow us to recover a high yield of proteins which help us to get a concentrated formulation




Results and 
Discussion 

c. Proteins Content after Formulation 
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After the formulation, the protein content is comparable to the reference product « DELFIN » so the product is highly concentrated which make it easier to store and transport.



Material and 
Methods 

4. Quality Control: 
4.1 Proteins content determination, following the Bradford protocol 

4.2 UV-test, based on direct double antibody ELISA technique 

4.3 Suspendability  

4.4 Wettability 

4.5 Moisture content 

4.6 Bioassay for the non-formulated filtrate 
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UV effect is one of the most important parameters to test because it‘s the first indicator of the efficacy of the formulation in the field. So in this case we conducted the experiments based on direct double antibody sandwich ELISA technique 




Results and 
Discussion 

4.2 UV-test, using Bt-Cry1Ab/1Ac ELISA Kit 
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For the non formulated samples, almost 80% of proteins were denaturated after being exposed to UV irradiation for 24 hours
On the other side, The UV irradiation has no effect on the formulated product for both strains
These results need to be repeated and validated to make sure of the UV effect




Material and 
Methods 

4. Quality Control: 
4.1 Proteins content determination, following the Bradford protocol 

4.2 UV-test, using Bt-Cry1Ab/1Ac ELISA Kit 

4.3 Suspendability  

4.4 Wettability 

4.5 Moisture content 

4.6 Bioassay for the non-formulated filtrate 
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The third parameter is the Suspendibility which is tdetermined by mixing the formula in distelled water using a rotator, then determining the dry weight 
Wettability is the ability of a liquid to maintain contact with a solid surface it is determined by measuring the time needed for 500 mg of powder to be completely wet




Results and 
Discussion 

4.4 Wettability 
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4.5 Moisture Content 
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For the suspendibility, we can clearly see that the formulation for both strains is better than reference with 116% for Lip and 122% for blb1
Wettability is the ability of a liquid to maintain contact with a solid surface it is determined by measuring the time needed for 500 mg of powder to be completely wet
Based on our results, the wettability  should be optimized by changing the wetter or it’s propotion in the formulation.
In order to reduce the microorganism contamination the moisture content should not exceed 5%. With these formulation we are on the safe side but we can ameliorate moisture content for lip by increasing the drying time




Material and 
Methods 

4.6 Bioassay for the non-formulated 

 

- Proteins Concentration Range: from 1.6 to 55.2 µg/cm2  

- Temperature: 25°C 

- Humidity: 30% ± 2% 

- Spodoptera frugiperda: 3rd instar larvae 
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In order to detrmine the toxicity of each strain , the bioassay was conducted 
New invasive species in africa
Easy to rear on artificial medium




Results and 
Discussion 

Blb1 Lip 

LC50 6.647 µg/cm2 9.473 µg/cm2 

LC90 26.397 µg/cm2 76.601 µg/cm2 

P-value 0.0006 0.007 

Confidence Interval (95%) [1.403 ; 2.870] [0.575 ; 2.245] 

Blb1 Lip 

LT50 2.3 days 4.5 days 

P-value 0.068 0,119 

Confidence Interval (95%) [-0.107 ; 1.628] [-0.123 ; 0.648] 

4.6 Bioassay for non formulated Bt Blb1 and Lip 
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Perspective  
 ELISA test for the detection of UV effect should be 

optimized 

 Wettability should be optimized (increasing the 

proportion of the wetter in the formulation/ Changing the 

wetter) 

 Valorization of the industrial medium after downstream 

processing 

 Next step: field trials… 
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UV
Wettability
Next steps after quality control (field trials…)





Recapitulation and 
Conclusion 

Fermentation 

Decantation 
10 min 

Filtration 
mesh of 106 

µm 

Concentration 

Formulation 

Drying 
FBD system 

Quality 
control 

1 2 3 4 5 6 7 

20 

Présentateur
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Bt is the most used biopesticide to control insect. In order to get an effective, stable and low cost product, every step is important and should be optimized starting from fermentation, downstream processing to the formulation. In conclusion it is important to get a high yield during the fermentation, recover the maximum during the downstreaming process and protect the active ingredients during the drying process



Thank you! 
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Importance of each step
Next steps after quality control (field trials…)
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