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Bacterial cellulose (BC) is a homopolymer and it is distinguished from plant-based cellulose by its unique properties such as high purity, high crystallinity, high water-holding capacity and good biocompatibility. Furthermore, BCs have a wide variety of application areas including food processing, heavy metal removal and filtration material, pharmaceutical and medical industries.

Various strains of the genera Gluconacetobacter (formerly Acetobacter) use mainly pure sugars (glucose, maltose etc.) as carbon sources to produce bacterial cellulose. However, the carbon sources affect the economical efficiency of microbial fermentation processes. Microalgae are unicellular, photosynthetic microorganisms, they have minimal nutrient requirements and are known to have high protein and oil content. Because of these properties, they are being used as source materials for a variety of products such as protein rich nutritional supplements, pharmaceutical chemicals and pigments (used in food and cosmetics), and biofuel production. Of the many microalgae strains Chlorella vulgaris grow extremely fast and has shown a great promise as a source of oil and have a high protein content. It is also known that they have the ability to produce higher level of starch than lipids as reserve polymer. Previous studies concentrated on the bioethanol production since nearly 93% of the carbohydrates accumulated in C. vulgaris is glucose. In this study, we used the freshwater algae, C. vulgaris, to investigate the suitability of algal glucose obtained from its carbohydrate content in the BC production. This study demonstrated for the first time that acid hydrolysate of algal starch can substitute glucose (in place of D-glucose) in the fermentation medium of Komagataeibacter hansenii for bacterial cellulose production.
To increase the starch content of C. vulgaris the effect of nutrient starvation (nitrogen, sulfur) and light deficiency were tested in batch assay in a modified Bold’s Basal medium under continuous illumination. OECD test protocol was used for biomass production. While approximately 35% higher starch yield was obtained under nitrogen starvation stress, sulfur starvation showed no significant effect on starch yield. Light deficiency during the exponential phase decreased the starch content of algal biomass.
As a control, D-glucose was used for the BC production. BC production yields on dry weight basis were 1.10g/L and 1.20g/L from algae-based glucose and D-glucose, respectively. The nanofibrillated structures of both BCs produced from D-glucose and algae-based glucose were investigated under scanning electron microscope (SEM); and the analysis for structural differences were performed by Fourier Transform Infrared Spectroscopy (FT-IR). The results have shown that these structural characteristics of algae-based BC were comparable to D-glucose-based BC. 
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