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[bookmark: _GoBack]Abstract 

Gamma-polyglutamic acid (γ-PGA) has received considerable attention for environmental applications.  γ-PGA can be produced by fermenting soybeans using the bacterium Bacillus subtilis found in foods such as natto (Figure 1), which is considered a delicacy in Japan. Most biopolymer applications are directly linked to their potential to respond to changes in the environment in which they are dissolved. An approach aimed at understanding the structural changes, conformation and associations of polymer chains, as well as their practical applications, is of great scientific interest. This work focuses on the extraction and quantification of γ-polyglutamic acid from natto, a fermented soybean food.  The γ-PGA extraction method using methanol proved to be more efficient than extraction with ethyl alcohol and acetone.  The extraction of γ-PGA using methanol yielded 4.72 g kg-1 of natto. After, a conventional jar test apparatus was used for flocculation experiments. The commercial coagulants used in the coagulation-flocculation-sedimentation tests were aluminum sulfate (16% Al2O3) and PAC (9.59% Al2O3). The levels of coagulants were established based on preliminary tests and recommended by the WTP, but the parameters of pH and temperature of the raw water were not changed. The optimum operating conditions for bioflocculant treatment were determined by the jar test procedure and, in this case, the γ-PGA was used directly in its powder form for the jar test. The tests were performed using raw water from the Salto de Pirapora Water Treatment Plant (WTP) in the state of São Paulo, Brazil. The performance of PGA bioflocculant was superior to that of the other coagulants.  In the dry season, 65 mg L-¹ of new formulation γ-PGA removed 93.12% of apparent color, and residual turbidity was 3.38 NTU.
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Figure 1. Illustrative representation of the sequence for obtaining y-PGA: 1 – soy [Glycinemax (L.) Merrill]; 2 – soy beans; 3 – natto, with apparent viscosity; 4 – chemical formula of γ-polyglutamic acid.

Recent Publications 

1. Campos V (2017) Disturbance response indicators of I. walleriana exposed to benzene and chromium. International Journal of Phytoremediation, v. 1, p. 1234-1244.
2. Campos V (2016) Physicochemical characterization and evaluation of PGA bioflocculant in coagulation-flocculation and sedimentation processes. Journal of Environmental Chemical Engineering, v. 4, p. 3753-3760.
3. Campos V (2015) Synthesis of polycationic bentonite-ionene complexes and their benzene adsorption capacities. Revista Polímeros: ciência e tecnologia. 25 (2): 146.
4. Campos V (2014) Assessment of the removal capacity, tolerance and anatomical adaptation of different plant species to benzene contamination. Water, Air, & Soil Pollution. 225: 2033.  
5. Campos, V (2013) Thermal stability of ionene polymers. Journal of Thermal Analysis and Calorimetry (Dordrecht Online), 112 (3): 1221-1229.


  


    [image: C:\Users\vcamp\AppData\Local\Microsoft\Windows\INetCache\Content.Word\Valquiria.jpg] Biography 
Valquiria Campos is a B.Sc. in Geology at University of São Paulo; D.Sc. in Geology at Geoscience Institute at the São Paulo University and she held Postdoctoral in Chemical Engineering at São Paulo University. A full Professor since 2009 at São Paulo State University (UNESP), Institute of Science and Technology, Sorocaba, Brazil. The actual laboratory in which she is working is in the Department of Environmental Engineering of the Polytechnic School. She is focused on understanding hydrogeochemistry processes and related impacts on water supply and demand, water quality, agriculture, and impacts to other sectors of society.
Email: vcampos@sorocaba.unesp.br



image2.jpeg
>

Y -




image1.jpeg




