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Research

The goal of my research is to acquire, characterize, and improve new microorganisms as biocatalysts for the
production of large volumes of valuable bioproducts from glycerol and lipids as derived from renewable
agricultural materials. Research in my laboratory focuses on two major areas for optimal production of targeted
bioproducts: (1) the discovery and development of novel microbial bioconversion systems and (2) the
enhancement of advanced fermentation technology.

Novel Microbial Bioconversion Systems

The current research emphases in our laboratory that involve the development of novel microbial bioconversion
systems are aimed at (1) the effective utilization of glycerol from biodiesel production and (2) the production of
novel fatty amides from plant lipids. Glycerol is a major by-product from the production of biodiesel fuels, a fast-
growing industry resulting in an annual production of over 1 billion pounds of surplus soybean oil in the U.S. We
are producing new microbial systems that produce industrial chemicals and polymer feedstocks, such as 3-
hydroxypropionaldehyde (3-HPA), 3-hydroxypropionic acid, 1,3-propanediol, rhamnolipid biosurfactants, etc.,
from these surplus glycerol stocks. Many of these chemicals can be further modified to produce important
industrial compounds. For instance, 3-HPA can be oxidized to 3-hydroxypropionic acid and acrylic acid, important
building blocks for paints, synthetic plastics, and other polymers.

Advanced Fermentation Technology

Our research on the development of advanced fermentation technology is aimed at achieving scale-up production
of bioproducts in quantities sufficient for testing of new industrial uses. An ongoing project for developing an
improved technology is based on a successful reactor process that uses a new aeration mechanism to overcome
excessive foaming generated by hydrophobic substrates and surface-active products. The model systems used
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for this study involve previously characterized microbes (e.g., Nocardia cholesterolicum, Sphingobacterium
thalpophilum, Pseudomonas aeruginosa, and Bacillus sphaericus) that synthesize novel biochemical products from
the bioconversion of fatty acids in small shake fermentation flasks. The new knowledge gained from this research
is expected to greatly benefit glycerol utilization research.
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