FY 2011 Annual Report for National Program 306,
Quality and Utilization of Agricultural Products

National Program 306 (NP 306) focuses on post-harvest quality and utilization of agricultural commodities and products and addresses Strategic Goal 2, Objective 1, Performance Measure 2.1.2 (Develop cost effective, functional industrial and consumer products, including higher quality, healthy foods, that satisfy consumer demand in the United States and abroad) of the ARS FY 2006-2011 Strategic Plan.  

The NP 306 Action Plan for 2010-2015 consists of three components – Foods, Fibers and Biobased Products. Selected accomplishments in fiscal year 2011 for each component are reported below. 

1. Foods

Improved emergency aid food.  Ready to eat emergency-aid foods are sensitive due to delivery in hot tropical climates where sensory and nutritional quality can be reduced unless adequate storage conditions are used.  ARS scientists developed a new instant corn soy blend with superior properties and a one year shelf life.  Twenty metric tons of this new emergency-aid food was shipped to Haiti in 2011 through a grant from the National Institute for the Severely Handicapped.  This aid effort is feeding over 3,000 malnourished children and provides jobs for 128 disabled employees in the United States. 

Quality testing method for cake flour with zero-trans fat.  Standard methods for assessing the quality of baking flours had been based on the use of partially-hydrogenated trans-fats in end products (baked goods).  Since the baking industry is phasing-out the use of unhealthy trans-fats, ARS researchers developed a new method for testing end-products which do not contain trans-fats.  This new method has already been adopted by flour testing labs and industrial bake labs to assess the performance of new wheat varieties and flour milling methods in cake baking. 

More sustainable fruit and vegetable peeling technology.  Reduced water use has become a high priority in agriculture and food processing.  ARS scientists worked with a large fruit processing company and the California League of Food Processors to develop infrared dry peeling technology for peaches, pears and tomatoes.  The novel peeling technology is patented and under commercial implementation.  It is estimated that this novel peeling process will eliminate the use of more than 10 million gallons of water and the treatment of more than 10 thousand tons of caustic water material during each fruit processing season.  

Improved food security in Tajikistan. Central Asian countries have struggled economically during the past 20 years following the fall of the Iron Curtain.  Many former Soviet biological weapon scientists in this region were unemployed.  With funding from the State Department, ARS scientists developed new native plant-based food and non-food products that will benefit the local economy in Tajikistan, making this country more self-reliant.  In addition, this effort supported U.S. anti-terrorist objectives by redirecting 12 former biological weapon scientists into research with peaceful outcomes.  ARS scientists received merit awards from the Tajikistan Academy of Sciences and $l million funding from the Tajikistan government was awarded to Tajik scientists.   

High-throughput, small-scale malt quality analysis methods.  ARS researchers developed a suite of methods for malting, mashing, and malting quality analyses at small-scales.  Compared with current methodologies, these new methods are capable of 3x greater sample throughput without increased costs.  These methods allow barley breeders and malt barley users to accelerate the selection of barley varieties that better satisfy U.S. brewer and consumer preferences.  

Low-oil frying batters.  Although frying batters enhance the sensory quality of food, they also absorb large amounts of oil, which adds calories without nutrients and contributes to excess energy intake.  ARS scientists collaborating with an industrial partner developed gluten-free, rice-based frying batters that reduces oil uptake by as much as 50%.  The technology has been commercialized by the industrial partner with projected economic impact of $8 million by 2014, through sales of the product and creation of 100 new jobs in four states. 

Low-cost moisture meter for in-shell peanuts. Current methods for determining peanut kernel moisture are labor-intensive and time-consuming. ARS researchers developed a portable, microwave-based moisture meter for determining in-pod peanut kernel moisture. The instrument has been field-tested successfully on a variety of peanut varieties in four states over three consecutive harvest seasons. A patent application has been filed, and a leading instrument manufacturer has expressed strong interest in licensing the technology.


2. Fibers

Use of wool-based natural materials in personal-care products.  Using green chemistry, ARS researchers extracted keratin from wool and converted it into a variety of creams and emollients for applications in personal care products.  A global Cooperative Research and Development Agreement partner has already utilized this technology to develop and commercialize “green” and “natural” hair conditioners.  


3. Biobased Products

High value products from Cuphea.  ARS scientists developed a catalyst that efficiently converts the oil from Cuphea seeds (Cuphea is a common perennial plant) into a high-value specialty chemical.  ARS filed for a U.S. patent on this technology and is working with an industrial partner to commercialize the cuphea-derived chemical as a natural fragrance.  The chemical (2-undecanone) is also an effective mosquito repellant and may find applications in commercially-viable, natural and less toxic alternatives to DEET insecticide.  

Low-cost biodegradable bio-based polymers.  A small number of biodegradable, biobased plastics have been commercialized, but their relatively high cost limits their market potential.  ARS researchers have developed technologies to produce biodegradable copolyester glyceride polymers for less than $1/lb, a price-point which could access large plastics markets.  ARS has filed for patent protection of these technologies, which utilize low-cost feedstocks – citric acid (the #1 chemical product produced via fermentation) and glycerol (a byproduct of biodiesel production). 

Biodegradable fire-retardant gels to protect buildings.  Fire retardant gels are applied to buildings and other structures imminently threatened by large, intense fires.  Current fire retardant gel products are petroleum-based, are not biodegradable, and may produce toxic fumes upon burning.  Using starch, water, and bentonite clay, ARS scientists developed a fire retardant gel that is biodegradable and less expensive than gels currently on the market. Whereas a ¼ inch thick gel must provide at least 10 minutes of protection, the new biobased gel is found to give nearly 30 minutes of protection.  ARS is applying for a patent and a commercial partner is completing the development of a marketable product.  

Elite germplasm for fuel production.  Pennycress (Thlaspi arvense) is an annual winter cover crop that produces superior oil for renewable diesel or biodiesel production (i.e., lower cloud point and more oxidatively stable than soy-based biodiesel).  Because pennycress can be double-cropped with soybeans, it does not compete with food production.  ARS scientists selected an elite germplasm line exhibiting over 90% germination rates versus as low as 20% for varieties used previously.  The new variety also yields up to 30% more seed with 6% higher oil content than current lines; so its oil yield per acre is about twice that of soybeans.  ARS is currently working with companies to commercialize the production of this new pennycress variety for conversion into biobased jet fuel.  
