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Present Activities – Valuable Products from Microalgae

T

he main focus of my work is the development of systems for intensive cultivation of microalgae and for commercial production of valuable biochemicals obtained from them. For the production of dry biomass and fine chemicals from microalgae to be commercially attractive, systems for algal cultivation, harvesting, drying, extraction and stabilization must be optimized. The work in this area has thus dealt with the development of the following subjects.

 Systems for optimal biomass production and product yield. Two systems were developed: 
 A closed system composed polyethylene sleeves for outdoor cultivation of microalgae. The productivity of several microalgal species grown in this system was 3-10 times higher than that in open ponds.

 Glass-tube bioreactor in a controlled greenhouse environment. In this sys​tem, growth conditions are controlled, and continuous artificial illumination is provided. The yield from algae cultivated in this system is 4-5 times higher than that in the outdoor bioreactors in current use. The new system is particularly suitable for many algal species that cannot be cultivated outdoors because of their susceptibility to contaminants (in collaboration with Dr. Y. Shabtai). 

 Inexpensive method for harvesting microalgae. Centrifugation is cur​rently the most widely employed technology for harvesting microalgae. However, with this method, investment and labor costs for operation and maintenance are high, and it is not suitable for all algal species. I have developed a simple highly efficient and inexpensive method for harvest​ing biomass from different species of microalga based on flocculation with natural bioflocculants. This method is already used for large-scale har​vesting the microalga Dunaliella. A patent application has been submitted. 
 Methods for drying of algal biomass and stabilization of products. One of the most important classes of biochemicals obtained from microalgae are carotenoids. These chemicals decompose in the presence of light and oxygen, and therefore have to be stabilized. I have developed a method, based on microencapsulation, for stabilization of the carotenoids -caro​tene and astaxanthin, both in powder form and in aqueous suspension. A patent application has been submitted. 
· Natural bioflocculants for water purification, a new product from microalgae. During the past year, I began developing natural flocculants from microalgae to be used for water purification. Treatment of contami​nated water with these bioflocculants results in the immediate formation of hard flocs that absorb or entrap all the contaminants, including heavy metals, in the water and settle rapidly. This purification method is currently being applied in agriculture and industry (in collaboration with Dr. A. Sintov and Dr. Y. Shabtai).. 
· Isolation of highly productive salt-tolerant microalgae. One of the major problems of culturing fresh-water microalgae for the production of valuable biochemicals is contamination of the culture. To overcome this problem, we have isolated a number of highly salt-tolerant green and blue-green microalgae that produce large amounts of cantaxanthin and astaxanthin. The high salt concentration of the medium prevents the growth of predators and competitors. 
· Establishment of a company for microalgae natural products (MiNaPro). The development of all the above-described processes for algal cultivation (harvesting, drying and product stabilization) culminated in the establish​ment of a company for the production of natural product from microalgae. Today, the company produces algal biomass (on an area of 1000 m2) and is currently planning to expand the cultivation. 
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