I’rotessing herbaceous enerqy crops
Into fuel ethanol

A. What is this research project?

Perennial forage type crops that yield large amounts of biomass are candidates for use as energy crops,
grown specifically for conversion to ethanol. Converting the fibrous biomass from these plants requires
extracting the carbohydrates as monosaccharides and fermenting the sugars to ethanol. This is
problematic because the carbohydrates are present in a complex plant cell wall matrix that is highly
resistant to chemical breakdown. We have developed an integrated medium-throughput assay that
measures the relative ethanol yield from various sources of biomass. This tool allows for hundreds of
biomass samples to be screened for ethanol yield, for ranking from lowest to highest yield.

B. What problem does it address?

e Plant breeders need convenient and cost efficient tools for screening large populations of genetic
material to select for higher quality bioenergy cultivars.

e Prior methods for measuring ethanol yield are labor-intensive. This technique could be used either
directly to select for higher quality genetic material, or indirectly by using the data to develop a near-
infrared model.

C. How is the project different from or how does it enhance other projects?

e Typical research approaches are too costly and inefficient to be applied to more than a few carefully
chosen samples. Our approach will allow screening and ranking of hundreds of samples.

e Our work is in the public domain. Outside of our group, much of this work is being performed by
corporations for internal use only.

D. What are the potential benefits of partnering with ARS on this research?

e Access to field-grown switchgrass, reed canary grass, and alfalfa stems harvested at different
maturities that have been exhaustively analyzed for composition and for ethanol yields.

e Access to a convenient technology that can be used directly to rank sets of biomass samples according
to relative ethanol yield directly or, for larger sets, indirectly by near-infrared analysis.

e Novel integrated technologies being developed that are suitable for converting herbaceous biomass to
bioethanol, with an emphasis on single-stream processing so as to limit capital costs and
unit operations.

e Expertise in methods for evaluating and developing new sources of herbaceous biomass,
carbohydrolytic enzymes, and fermentative microbes in a process-orientated research environment.

E. Who are the potential customers?
This technology applies to those interested in commercializing herbaceous bioenergy crops or more
generally, those interested in biochemically processing herbaceous biomass to ethanol.
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Stage of Development

e Medium-scale techniques for screening biomass samples are at a mature
stage of development and will be published.

e The additional technologies associated with integrated processing are
unpublished and in early-stage development.

e This methodology will be used by others in ARS to develop higher-
converting bioenergy crops, though such work is in early-stage
development.
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