EVALUATION OF WASTE STREAM WATERMELON JUICE AS A FEEDSTOCK FOR ETHANOL BIOFUEL PRODUCTION
(For consideration by the National Watermelon Association)

Background and Rationale
If grown solely as a feedstock for ethanol production, watermelon would likely have a difficult time competing with several of the current ethanol feedstocks in the U.S.  For example, the potential yields of ethanol per acre for various crops are: corn, 342 gal/acre; sweet sorghum, 235 gal/acre; sugar beet, 195 gal/acre; and watermelon: 125 gal/acre.  On the other hand, watermelons or watermelon juice as “waste streams” of other processes may offer an economic advantage as ethanol feedstocks.  For example, a recently developed process for producing lycopene from watermelon for use as a neutraceutical is receiving significant attention from industry.  It is conservatively estimated that as many as 10,000 additional acres of watermelons could be required to meet the potential demand for watermelon lycopene.  Processing of this much watermelon would produce around 29 million gallons of watermelon juice as a waste stream.  Utilization of such a waste stream as feedstock for ethanol production would provide simple sugars for direct fermentation to ethanol while at the same time eliminating a major portion of the sewage treatment costs for the lycopene production.  At this point in time, nothing is known about the fermentation of watermelon juice to ethanol fuel other than anecdotal recipes for making “watermelon wine”.  Before watermelon juice could serve as an ethanol feedstock, the conditions for optimal fermentation will have to be experimentally determined.
Research Plan

Ethanol for fuel is produced by the same general process as it is for alcoholic beverages, i.e., by fermentation.  During fermentation, yeast, in the absence of oxygen, convert simple sugars to ethanol.  Conditions of the watermelon juice fermentation process that must be optimized include:  optimizing the temperature of the process, finding the most robust and productive yeast strain, establishing the fermentation time to reach maximal yield, establishing which antifoaming agent is most efficient and at what level, and determining the optimal pH for the process.  Our plan is to grow and process watermelons here at the Lane Ag Research Center, Lane, OK to produce lycopene.  We will also utilize the watermelon juice from this processing as the feedstock for ethanol production experiments.  Fermentation experiments will be carried out in collaboration with Professor Charles Biles and his students of East Central Oklahoma State University, Ada, OK.  Only under carefully controlled conditions can a process be developed that can potentially be scaled up to industrial levels.  A commercial bench-scale fermentor is critical to these experiments in order to be able to reproducibly adjust and control conditions.
Budget

A bench-scale fermentor of about 1 gallon capacity with attending controllers is the critical element to conducting this research.  Its total cost is about $15,000.  We request $7,500 in matching funds so that, together with another granting source, the requisite fermentor can be purchased.  ARS at Lane, OK and East Central University at Ada, OK will contribute approximately $100,000 in labor, supplies, and crop production in support of this project.
