
FY 2014 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 1, Performance Measure 1.1.3 (Develop methods and technologies to better define, measure, preserve or enhance quality and improve utilization of food crops, animals and agricultural fibers, as well as non-food, non-fuel biobased products and sustainable technologies/processes) of the ARS FY 2012-2017 Strategic Plan. 

The NP 306 Action Plan for 2010-2015 consists of three components – Foods, Fibers, and Biobased Products.  Selected accomplishments in fiscal year 2014 for each component are reported below. 

1. Foods
Problem areas of research are:
a. Define and measure quality
b. Preserve or enhance quality and marketability
c. New bioactive ingredients and functional foods
d. New improved food processing technologies

The quality and impact of NP 306 research was further evidenced in 2014 by the following:
1. 374 refereed journal articles published
1. 13 new patent applications and 22 new invention disclosures submitted
1. 34 current cooperative research and development agreements with stakeholders
1. 20 new material transfer agreements with stakeholders, and
1. 56 new scientific technologies developed.

In 2014 NP 306 scientists participated in research collaborations with scientists in:  Australia, Austria, Belgium, Brazil, Canada, Chile, China, Czech Rep., Denmark, Finland, France, Ghana, Germany, India, Israel, Italy, Japan, Kazakhstan, Kenya, Malaysia, Mexico, New Zealand, Pakistan, Philippines, South Korea, Spain, Switzerland, Taiwan, Tanzania, Thailand, Turkey, Tajikistan, and United Kingdom.

NP 306 Accomplishments for FY 2014

Organic milk is more abundant in healthy omega-3 fatty acids than conventional milk.  Scientific evidence shows that omega-3 and other fatty acids in dairy products are advantageous to human health.  ARS researchers in Wyndmoor, Pennsylvania, investigated milk from two adjacent dairy farms, one producing conventional milk, the other organic milk from pasture-fed cows.  Conjugated linoleic acid, which is attributable to have benefits for human fat loss, bodybuilding, and other health aspects, was significantly higher in the organic milk throughout the year.  Linolenic acid, an omega-3 fatty acid associated with benefiting the brain and a healthy heart, was also significantly higher in organic milk throughout the year.  Americans may benefit from including dairy foods having higher levels of healthy fatty acids as part of a balanced diet.  

Calcium sprays make red and blue fruits and vegetables even more colorful and healthier.  Anthocyanins, the compounds that cause the red and blue coloration of fruits and vegetables, are also recognized as having anti-inflammatory and anti-carcinogenic activity, and the potential to prevent cardiovascular disease, control obesity, and alleviate diabetes.  ARS scientists in Beltsville, Maryland, identified the genes that control anthocyanin accumulation in strawberries.  Further research found that strawberry plants sprayed with calcium boosted expression of the anthocyanin regulator genes and made the fruit even redder.  Strawberry is an economically important crop, and these results may help plant breeders and growers enhance the color and health benefits of strawberries.  

Non-destructive, rapid detection and removal of fly-larvae-infested olives saves money.  Olive-fly infestation decreases fruit yield, decreases the value of olive oil, makes it unsuitable for virgin oil production, and may result in the rejection of entire lots of olives for food consumption purposes.  Detecting and removing infested olives before they are used in food or oil production improves fruit quality and saves growers and processors millions of dollars.  ARS researchers in Albany, California, have developed a non-destructive method of using X-rays to rapidly detect infestation of olive-fly larvae on fruit in high-speed processing systems.  Combined with near infrared spectroscopy, the two technologies allow real-time removal of infested olives from processing lines, and higher quality and marketability of American olive products.  

The environment selectively affects sorghum quality factors.  Sorghum, the ancient, gluten-free grain, is known for its dietary health benefits in combating cancer, diabetes, and cholesterol.  It consists of starches, proteins, and fats, which along with grain hardness influences the products that can be produced from it.  ARS researchers in Manhattan, Kansas, along with collaborators at Texas A&M University, discovered that sorghum protein content and quality were more influenced by genetics; whereas kernel hardness, starch content, starch graininess, and fat content were influenced by the environment.  This research will help identify grain quality traits that can be improved at the genetic level and those that are controlled by climate change.  

DNA quality screening of Huanglongbing (HLB) ‘greening-disease’ affected orange juice quality.  Citrus greening or HLB disease results in orange juice that is less sweet, sometimes more sour and bitterer than juice from healthy, non-HLB affected trees.  ARS scientist in Fort Pierce, Florida, developed a method, with a juice-processor (industry) partner, to screen orange juice made from fruit, harvested from HLB-affected trees, by detecting the disease DNA in the juice and then relating the level of HLB affected juice to non HLB affected juice to impart a quality juice product as assessed by a sensory panel.  A patent was submitted for this technology and it is being tested by the industry partner who is in the process of licensing the technology.

Image system for white striping analysis.  An image processing algorithm was developed by ARS researchers in Athens, Georgia, to objectively detect white striping on chicken breast fillets with a color camera.  Hyperspectral images were first analyzed to investigate the feasibility of using this technology for detecting white striping.  The hyperspectral imaging study found that there was little difference between spectral characteristics of fat and white striping but white striations could be discerned if edges of the stripes are properly extracted by an image processing technique.  Based on these findings, color images, obtained by a consumer-grade digital camera, were used to develop an automated image processing algorithm to extract white striping segments.  The algorithm used techniques known as matched filtering and local entropy to detect the stripes.

Non-destructive measurement of single peanut seed oil content.  The first generation of a new peanut variety consists of a single seed which may or may not have the desired oil chemistry. Traditional techniques require destructive testing to determine the oil chemistry meaning that the new variety must be propagated for a second year without knowing whether or not the new variety contains the desired trait.  ARS agricultural engineers in Dawson, Georgia, developed a method to measure the oil content and the ratio of oleic to linoleic fatty acids that leaves the seed intact.  If the seed contains the desired trait, it may then be used to propagate the new variety with the desired oil chemistry trait eliminating a year from the 8-10 years normally required to bring a new peanut variety to the market.  This method also eliminates the time and labor required to grow enough seed without the desired oil characteristics for traditional testing.

Production of a rice bran blueberry prebiotic for the treatment of pre-diabetes.  Rice ingredients include isolated protein and flour.  Rice bran and blueberry pomace (leftover pulp after juice production), both low-value waste products, have been combined to form a value-added prebiotic with the potential to obtain and sustain healthy blood sugar levels.  ARS scientists in New Orleans, Louisiana, in cooperation with Microbiome Therapeutics, are complexing rice bran and other rice ingredients with blueberry phenolics (anthocyanins) to produce value-added food products for prediabetics without added sugar.  Data collected indicate healthful anthocyanins are retained by the rice bran.  A CRADA agreement has been approved.  The rice bran-blueberry prebiotic and other rice ingredients create value-added food products for the treatment of pre-diabetic patients.

New methods to reduce the allergenic capacity of peanut.  Peanut allergy is very severe and rarely outgrown.  ARS scientists in New Orleans, Louisiana, are constantly testing methods to reduce the allergenic capacity of peanuts.  During recent tests it found: (1) compounds such as oleic acid and a combination of D-amino acids (D-aspartic and D-glutamic acids) have the potential to remove or reduce IgE binding to peanut allergens, and (2) pulsed light, using a 6 minute process that produced heat reduced the allergenicity of the whole peanut, which correlated with the reduction of IgE binding to the peanut.  This research could lead to development of less allergenic peanut-based products and beverages.

Processing treatments to reduce acrylamide levels in sweetpotato french fries.  Consumer demand for French fries processed from carotene-rich sweetpotatoes (SP) has increased in recent years; and as a result many food companies have ventured into commercial production of sweetpotato French fries (SPFF).  However, acrylamide formation in SPPF could be a potential health concern.  ARS scientists in Raleigh, North Carolina, have shown using water blanching and soaking SP strips in sodium acid pyrophosphate can reduce acrylamide levels by 85% in SPFF. Integrating the aforementioned processing treatments, commonly used in the food industry, acrylamide levels in SPFF can be reduced to < 100 ng/g, the desired level for white potato French fries.  These simple treatments can also be adapted for in home preparation of low acrylamide SPFF.

Cake baking procedure using non-chlorinated flour.  While commonly used for production of high ratio cakes and pancakes with increased volume, fine crumb grain, dome-shaped appearance and no collapse while cooling, wheat flour chlorination poses the potential health concerns and also raises technical, security and safety issues in laboratory settings.  The ARS researchers in Wooster, Ohio, developed an experimental cake baking test procedure for non-chlorinated flour that differentiates among wheat varieties with varying cake baking potential by identification of the appropriate baking powder type, optimal formula sugar and water contents and increasing batter acidity, which contribute to the improved volume and contour of cakes.  The new cake baking test procedure will allow us to evaluate wheat breeding lines for their cake baking potential without having to chlorinate flour.  The identification of wheat varieties with superior cake baking quality potential will enhance the market value and competitiveness of eastern soft wheat.

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Rapid, single-seed detection of toxins and mold in wheat.  Fusarium head blight (FHB) of wheat is a destructive disease caused by several Fusarium species. Besides significant grain yield and quality losses, mycotoxins such as deoxynivalenol (DON) produced by the Fusarium fungi are a serious problem affecting grain marketability, and food and feed safety. ARS scientists in Manhattan, Kansas, developed a method to estimate bulk DON content of wheat grain samples using single- kernel DON levels estimated by near infrared. Distribution of DON levels among single kernels in grain samples can be used to compare FHB reaction of wheat varieties grown under FHB disease pressure with or without fungicide application. Knowing the distribution of DON levels among all kernels, as well as among DON containing kernels in a grain sample, is helpful for an in-depth evaluation of varietal or fungicidal effects on FHB incidence. This technique will be helpful for wheat breeders for evaluation varietal FHB resistance and to spread of disease and resistance to DON accumulation.

Potato cultivars with reduced acrylamide content identified.  Acrylamide is an unwanted and potentially toxic by-product produced when carbohydrate-rich foods are processed at high temperatures.  As part of the $7.8 million Specialty Crops Research Initiative Acrylamide Reduction project and in cooperation with publically funded plant breeders and the potato industry, the postharvest storage and processing qualities of 75 advanced clones grown in Idaho, Washington, and  North Dakota have been evaluated for process quality, asparagine content, and acrylamide levels using the standardized storage, processing, and evaluation procedures developed by ARS researcher in East Grand Forks, Minnesota.  Several clones exhibiting excellent processing characteristics and very low acrylamide levels have been identified; and will be evaluated in more detailed trials to replace currently used varieties in the commercial production of processed potato products.  Eventual adoption of these clones and consequent reduction in the acrylamide content of potato products will benefit both producers and consumers.

Improving table grape’s healthy nutritional properties.  Grapes are an important dietary source of phenolics, a group of compounds associated with beneficial health effects.  It has been shown that there is considerable variation in the concentration of individual phenolics in different grape cultivars.  It is important to determine the phenolic composition since specific health benefits are associated with different types of phenolics.  ARS scientists in Albany and Parlier, California, compared the phenolic composition of two commercial cultivars, Princess and Autumn King, with eight newly developed selections.  Due to their higher concentrations of catechin and trans-caftaric acid compared to Princess and Autumn King, selections B33-105, C64-101 and B40-97 have the potential to be new commercial table grapes with improved nutritional properties.

New, healthy food snacks produced using the infrared blanching and dehydration method.  New healthy snacks are needed to improve human health, and a better utilization of food waste is needed to feed the world’s growing population.  In collaboration with Treasure Brands LLC and Innovative Foods Inc, ARS scientists in Albany, California, developed and demonstrated infrared dry blanching and dehydration of specialty crops to create new, healthy 100% fruit and vegetable chips without the use of oil.  The same technology was used to blanch and dehydrate specialty crop waste into healthy, value added ingredients.  This collaboration led to a $1M California Energy Commission grant on Demonstration and Commercial Implementation of Innovative, Energy Efficient Infrared Processing of Healthy Fruit and Vegetable Snacks.  This is an ARS patented technology that is licensed to Innovative Foods.  Example products include high quality chips from pineapple cores and mushroom and potato waste streams.

Fruit anatomical factors that minimizing mandarin-orange ethanol accumulation identified.  The mandarin crop in California is valued at over $625 million but often loses flavor quality after waxing and storage.  ARS scientists in Parlier, California, in collaboration with researchers from the University of California, examined the physiology and peel anatomy of 10 mandarin varieties that differed in how much ethanol was accumulated after waxing to better understand this problem.  High ethanol in the fruit was found to be a result of low internal oxygen and was influenced by the degree of difficulty for oxygen to pass through the peel.  The density of the overall peel and the thickness of the colored layer of the peel were the anatomical characteristics that were most related to internal oxygen levels.  This research on what helps determine varietal differences in ethanol accumulation provides information useful to citrus breeders to help minimize ethanol and other off-flavor production in new mandarin varieties.

Prediction of apple fruit physiological disorders using metabolic and expressed gene biomarkers.  ARS scientists in Wenatchee, Washington, developed a technology to identify risk of apple fruit to develop browning disorders months in advance of symptom development.  This technology can also differentiate disorders having similar symptoms that are caused by different types of postharvest environmental stress.  The research may allow development of commercially usable tools to provide additional means to enhance apple production energy and resource efficiencies by reducing fruit cullage waste.  The information also is contributing to development of metabolic and genomic models that describe the processes of disorder development.

2. Fibers (including hides)
Problem areas of research are:
a. Define and measure quality
b. New improved technologies, processes and products

Safe, chemical-free method for cotton defoliation and desiccation.  Recent studies have demonstrated that prolonged exposure to certain chemicals used in cotton pre-harvesting may be associated with an elevated risk for Parkinson disease.  Several regulatory agencies are examining a potential ban on the use of these chemicals.  ARS engineers in Lubbock, Texas, have discovered a new, safe, chemical-free method to defoliate and desiccate cotton.  The new technology has been patented.  It offers a safe, valuable, alternative to using hazardous harvest-aid chemicals, and has garnered interest and financial support from a major stakeholder in the cotton industry.  (NP 306, C2, PS2b, PM1.1.3, Project No. 6208-21410-007-00D)

Hide curing with 75% reduction in salt.  ARS researchers at Wyndmoor, Pennsylvania, have developed a promising low-salt hide preservation protocol.  Preservation of hides using low salt (1/4 of traditional amount) with crude glycerol and low molecular weight PEGs incorporated had several benefits.  No sign of putrefaction was observed.  Rehydration was more rapid and required less water.  The ash to moisture ratio of hide was significantly lower than the control. When cured hide samples and leather obtained from them were subjected to standard evaluation methods, the results were similar to those for the control. The cost of the promising alternative low salt hide preservation was shown to be relatively less than the control by about 25% per hide.

Novel biobased fillers to improve leather quality leather.  The production of leather from cattle hides has historically generated significant amounts of inedible gelatin.  However, because the substrates that generated gelatin are presently being made into leather goods, gelatin is in high demand and short supply, and there is an urgent need to augment the supply of gelatin with new products that retain the desired characteristics of gelatin products.  ARS researchers at Wyndmoor, Pennsylvania, modified gelatin and whey protein concentrate with the vegetable tannin, tara (caesalpinia spinosa) a gallotannin, to produce products that have the properties of modified gelatin alone and thus could be used effectively as a filler in leather processing.  These tara modified products are almost colorless, an advantage in production of light colored leather; they also impart light-fastness to leather.  The treated, wet white chrome-free leather, when processed using tara modified gelatin/WPC, demonstrated significant improvement in subjective properties (e.g., softness and fullness); there were no significant differences in the mechanical properties.  Thus a byproduct (gelatin) from leather-making process is being augmented with WPC from dairy industry, modified with a common renewable polyphenolic tanning agent (tara), and employed to make finishing products for the leather-making process.

Optimizing parameters for producing mid-weight cotton-based nonwoven fabrics.  ARS scientists in New Orleans, Louisiana, demonstrated that greige cotton lint can be efficiently processed on a commercial-grade hydroentanglement system to produce nonwoven fabrics of acceptable properties of strength, durability, multiple household laundries, and liquid absorbency.  The hydroentangling water pressure, in a range of 90-120 bars, and the number of hydro impacts (from 2 to 8) have been found to be adequate for producing a specific nonwoven fabric on the system investigated.  However, the non-uniformity, stiff hand, and harsh feel of the developmental fabrics remain serious challenges that require significantly more research involving superb ingenuity and textile research and manufacturing expertise of the researchers involved.  The demonstrated feasibility in using greige cotton fibers in nonwoven processing greatly promotes the use of cotton in the nonwovens market as an environmentally friendly and sustainable staple fiber.



Cotton-containing nonwoven disposable wipes made compatible with disinfectants.  Cellulosic material such as cotton, rayon, and wood pulp adsorb (bind) quaternary ammonium compound (quats) onto their surface through chemical interactions to such a degree that the quats do not function as a disinfection.  ARS scientists in New Orleans, Louisiana, utilize statistical modeling and co-formulation of quats with other specific chemicals and successfully reduced or eliminated the quat adsorption onto cellulosic substrates.  Preliminary efficacy testing conducted by standardized protocols indicated that optimized co-formulations were successful in allowing the quats to deplete and successfully disinfect hard surfaces coated with representative microorganisms.

Flame retardant (FR) clothing technology.  Combining the techniques of infrared and thermal analysis is providing valuable kinetics of cotton pyrolysis and is helping to guide chemical pathways to advance flame retardant cotton research.  ARS scientists in New Orleans, Louisiana, developed new uses of solid state nuclear magnetic resonance and microscale combustion calorimetry are proving to be valuable in their understanding of thermal decomposition products.  From these advances a greater understanding of the flame retardant mechanism of action and a better basis for the design criteria and chemistry needed to achieve new flame retardant compounds has been discovered.  The series of novel FR compounds based on reacting triazine and piperazine with phosphonates and subsequent attachment to cotton have improved flame retardant activity for up to 3 launderings.

Wound-healing cotton medical products.  The hemostatic activity of nonwoven greige (raw) cotton has demonstrated promise for use in specialized wound dressings.  As a result of these findings, it is now being examined by stakeholder companies who market wound dressings.  This collaborative work by ARS scientists in New Orleans, Louisiana, and industry partners was performed on blends that were prepared and tested for clotting activity.  It was shown that nonwoven raw cotton produces low-levels of hydrogen peroxide comparable to commercial chronic wound dressings.  Interest by a stakeholder has prompted preparation of a National Institutes of Health Small Business Innovative Research Grant by their company to explore development of cotton-containing wound dressings for use in chronic wounds.

New international Cottonscope cotton fiber standards.  The Cottonscope User Group measures fiber maturity (MR), fineness, and ribbon width.  ARS in New Orleans, Louisiana, is a founding member and major collaborator of Cottonscope and the lead for fiber standards development.  One key need for the Cottonscope is improved fiber calibration standards, especially for MR.  The MR range for the present standards is small.  A program was established with the Agricultural Marketing Service to obtain and develop future Cottonscope calibration standards.  Nine potential standards were established, and multi-site/multi-organization cross-checks and validations were performed, with very good method agreement and results for MR, fineness, and ribbon width among the Cottonscope instruments at the U.S. and Australia locations.  The nine cotton standards have been approved by Cottonscope Pty Ltd as new calibration standards and are presently in use.




3. Biobased Products
Problem areas of research are:
a. Agricultural feedstock and byproducts
b. Develop biobased products and sustainable technologies and processes

Native Texas shrub produces potent mosquito repellents with a longer lasting effect than that of the commercial repellent, DEET.  Mosquitoes serve as carriers of human diseases such as malaria, dengue fever, and yellow fever.  An ARS scientist in Oxford, Mississippi, synthesized an analog of a natural chromene compound that is more repellent than DEET with a longer duration of action.  The compound was isolated from Amyris texana, a plant native to Texas.  A patent for the compound has been filed.  In follow-up studies, several chromene derivatives were further synthesized and shown to be even more potent mosquito repellents with longer action than DEET.  This study reveals the potential use of chromene analogs and their action as mosquito repellents, and as superior substitutes for DEET.  

Native cedar wood oil is a highly effective repellant to several insect pests.  The oil from the American native cedar tree, Juniperus virginiana, is an effective repellent to several species of ants and houseflies, two cockroach species, and a tick.  ARS scientists in Peoria, Illinois, developed a method to extract cedar wood oil (CWO), a safe, natural, native, renewable and underutilized agricultural resource, and demonstrated its potential use as an insect control agent.  In outdoor tests, several species of ants were repelled by smearing CWO on a pole leading to a sugar-water solution.  In laboratory tests, invasive, imported red fire ants were repelled by CWO separating them from a food source.  Blacklegged tick nymphs were killed by CWO, and more than 90% of adult houseflies died after contact with CWO.  The crude carbon dioxide-derived CWO extract showed some repellence toward both German and American cockroaches.  

Vegetable oil estolides are high performing, fuel-saving, renewable lubricants.  Renewable, bio-based lubricants are in great demand.  Estolides are fluids made from renewable animal- and vegetable-based oils.  Combining estolides with alcohol results in a lubricant that performs better at colder temperatures, reduces friction and wear, and lowers fuel consumption.  ARS scientists in Peoria, Illinois, refined and improved the estolide properties and solved large-scale batch-production challenges such as incomplete fatty acid conversion.  This new technology was transferred to an industrial partner for commercialization.  

Calcium in guayule production improves rubber yields.  Guayule is a woody desert crop native to the United States that is being used to produce natural rubber and bioenergy.  ARS scientists in Albany, California, developed a tissue culture-media protocol using calcium nitrate to grow plants with more and longer shoots.  Knowledge from this research will be useful in establishing guayule seedlings in greenhouses and eventual field production, and should lead to more abundant natural rubber production.  

Helping prevent inflammatory bowel disease (IBD) with food-grade gels.  One of the most prevalent gastrointestinal tract disease burdens in the United States with annual health care costs more than $1.7 billion.  Probiotic Lactobacillus rhamnosus GG (LGG) is used as an alternative medicine for preventing or treating IBD and various other intestinal disorders.  To successfully administer LGG to the colon to exert its function, the probiotic must be protected from the stress of the extremely acid stomach environment and enzymatic deactivation in the small intestine. ARS scientists in Wyndmoor, Pennsylvania, have developed a new method to retain LGG activity by encapsulation in hydrogel beads made from a food-grade polysaccharide of pectin. Administration of encapsulated LGG, versus non-encapsulated LGG, prevented colonic injury and colitis as shown by a mouse model. The encapsulation increased LGG’s stability, and promoted the production of p40 and p75, two known LGG-derived proteins involved in LGG’s beneficial effects on maintaining intestinal physiological conditions. The research is of significance for health-care and functional food industries. The research is of significance for the prevention and therapy of IBD.

Novel antimicrobial biosurfactants.  More and more drug-resistant microorganisms have emerged.  New antimicrobial agents are needed to combat microbes that have developed resistance.  ARS scientists in Wyndmoor, Pennsylvania produced and tested rhamnolipids (RLs) and very-long-chain sophorolipids (vlc-SLs) against microbes responsible for acnes and tomato plant disease, and showed for the first time that they inhibited growth of these microbes.  The potential outcome of this finding is value-added commercial washing/cleaning products that fully exploit the surfactant and antimicrobial properties of these glycolipids.  

Recovering hemoglobin using ultrasound.  Hemoglobin is a substance inside of red blood cells; and in the past hemoglobin from waste chicken blood has proven valuable for producing a particular bio-based product. Isolating the hemoglobin from the blood requires a series of processing steps, one of which is breaking open the blood cells. ARS scientists in Wyndmoor, Pennsylvania adapted ultrasound technology to design a system for breaking open blood cells at a very high rate without damaging the hemoglobin. The researchers modelled the system so that complete hemoglobin recovery could be achieved with a minimum input of electrical energy. This system is designed to be compatible with practical manufacturing systems. This accomplishment is expected to facilitate the adoption of waste blood as a feedstock for bio-based products.

Lower-cost adhesive preparations from cottonseed meal.  Unlike other oilseeds, cottonseed proteins have not found industrial uses and are used almost entirely as a low cost protein ingredient in ruminant feeds.  To expand the markets for cottonseed proteins, ARS researchers, in New Orleans, Louisiana, are using cottonseed proteins in adhesive formulations.  The proteins formed by water or salt extraction of defatted meal perform, as well as, highly concentrated protein isolates that are more expensive to prepare.  Additionally, the proteins appear to have improved water resistance compared with other oilseed proteins.  By using these materials, the cost of the formulations is reduced while maintaining their adhesive functionality and biodegradability.

Removing heavy metals in foods using peanut shells.  Unlike other legumes, peanuts grow underground putting them in constant contact with soil metal ions which peanuts absorb. In certain areas of the U.S., peanuts are planted in rotation with cotton which requires applications of herbicides, pesticides or soil conditioners containing metal ions detrimental to human or animal health. Liquid extracts (concentrates) of peanut skin material were made to produce functional food ingredients with high levels of healthful bioactives.  However, in the process, levels of heavy metals, such as cadmium and arsenic, were also concentrated to levels above that recommended for human consumption.  ARS scientists in Raleigh, North Carolina, were able to treat the liquid peanut skin extracts prior to spray drying with materials made from peanut shells, which reduced the levels of metals below measureable levels.  This process enabled the use of the extracts prepared from peanut skins, an industrial waste material, to be used as a functional food ingredient by treatment with peanut shells, another peanut industrial waste material.

Skin care ingredients from vegetable oil.  Sustainable materials and processes that result in bio-based materials with useful functional properties are needed to displace petroleum-based products and create new markets for agricultural commodities.  ARS scientists in Peoria, Illinois, developed an enzymatic method to efficiently convert soybean oil into high-value, ultraviolet-absorbing antioxidants.  A license to the ARS patented technology has been transferred to a new commercial partner to further commercialize the soybean oil-modified products for skin care and cosmetic uses.

Improved methods for producing water-insoluble gel-like polymers from sugar.  A natural plant enzyme called glucansucrase generates long-chain long polymers of glucose, derived from high sugar crops like sugarcane or sugarbeets.  These polymers are typically water-soluble and are utilized in a large number of industrial, medical, and food applications.  ARS scientists in Peoria, Illinois, previously identified a novel glucansucrase enzyme from a food-grade bacterium that produces a unique gel-like polymer that is insoluble in water, and modified the enzyme so it is capable of synthesizing glucan polymers having significantly altered and desired characteristics. They have now developed methods to produce these enzymes continuously or in large batches that should significantly lower production costs.  In addition, they found that the adding certain activators to the reaction doubles the rate at which the insoluble polymers are produced and drastically increases the final yield of water-insoluble polymers.  This discovery enables commercial production of the polymers for synthesis of biodegradable fibers and films that can be used in a broad number of consumer applications and provides the foundation for developing new eco-friendly materials derived from renewable agricultural materials.

Heat treatment of vegetable oils dramatically increases viscosity properties for broader (better) performance.  Application of vegetable oils in lubrication requires that they display comparable or superior performance to commercial petroleum-based fluids.  Vegetable oils display superior performance in some areas but weaker performance in others.  One weak area of vegetable oils is that they are available in a narrow viscosity range which is useful for some lubricant applications, but is inadequate for certain high market volume applications, such as gear oils, which require several-fold higher viscosity.  Vegetable oils can be thermally treated under inert atmosphere to produce heat-bodied oils with viscosity several-fold higher than the parent vegetable oils.  However, application of heat-bodied oils in gear oils and similar formulations requires a thorough understanding of their elastohydrodynamic properties, which has not been investigated before.  ARS scientists in Peoria, Illinois, thermally treated soybean oil under inert atmosphere to produce heat-bodied oils with viscosity 2- to 50-fold higher than soybean oil.  The heat-bodied oils displayed acceptable film thickness, viscosity index, and pressure-viscosity coefficients.  The investigation showed that thermal treatment opens up new opportunities for use of vegetable oils in high viscosity lubricant formulations, and does not negatively impact other critical lubricant properties.  Thus, heat-bodied oils can increase the demand for soybean and similar crops by allowing bio-based oils to compete in the high viscosity lubricant market.

Improved starch-rubber formulation.  When particular types of corn starch and polyethyleneacrylic acid copolymer (EAA – a synthetic polymer with water loving and water hating regions) are rapidly heated using steam and cooled quickly, small spheres are formed with starch on the outside and EAA on the inside.  ARS scientists in Peoria, Illinois, who developed this technology, have found that these spherical particles can be blended with a standard latex rubber to provide a rubber with improved toughness.  This technology is of value in the multi-billion dollar rubber industry and likely will replace some of the carbon black currently in use by this industry.

Method to reduce volatility of antioxidants in vegetable oil.  Evaporative loss is one of the major reasons why low molecular weight antioxidants are ineffective in frying oil applications.  ARS scientist in Peoria, Illinois, developed a method to add additives to frying oils which will bind to antioxidants and keep them from evaporating.  Companies producing oils for baking or frying, companies producing antioxidants for frying oil, companies producing fried food products, and restaurants selling fried foods will benefit from this new technology.  This technology will also prolong the life time of the frying oil to reduce cost and food waste.  With the increased antioxidant activity, healthy vegetable oils with zero trans fats and low saturated fats, including soybean oil, can be used for frying.

Creating bio-degradable knives and forks with heat tolerance from rice seed coats.  Typical single-use items such as plates, bowls and plastic knives and forks are derived from non-degradable, non-sustainable petroleum-based plastics that are often disposed of in a landfill, where they slowly emit greenhouse gases for decades.  ARS scientists in Albany, California, have worked cooperatively with a commercial partner to create biodegradable cutlery from composites of a biodegradable, natural biopolymer polylactic acid (PLA) and agricultural by-products, including rice husks.  The team discovered that, not only do the rice husks help to reduce the cost of the composite materials; they also increase its heat deflection temperature (HDT) or the temperature in which the plastics start to soften. This is a critical factor for any item contacting hot foods, especially if the plate, bowl, or utensil is to be microwaved. The team is exploring commercial production in Northern California near California’s rice industry.  The use of renewable and biodegradable polymers from PLA and locally-produced ag-derived biomass is appealing because it reduces dependence on petroleum-based plastics, lowers the carbon footprint of these commercial products, and adds value to a potential waste product from the rice industry.

[bookmark: _GoBack]Clarification and heating improves storage quality of sweet sorghum juice.  Sweet sorghum juice is extremely vulnerable to microbial spoilage during storage because of its high water content and rich sugar medium, and this represents a major technical challenge to the commercial, large-scale manufacture of biofuels and bioproducts from this feedstock.  ARS scientists in New Orleans, Louisiana, and industrial collaborators showed that clarified juice (heated, limed with flocculant) was considerably more stable than raw or ultraviolet light treated juice, irrespective of cultivar.  The heating component (80°C, 30 min) of the clarification process was mostly responsible for improved juice stability.  Although sweet sorghum raw juices contained very high levels of bacteria, clarification or heating achieved considerable reductions of spoilage bacteria in juices to negligible levels.  A fingerprint ion chromatography method that can separate individual components of the juice was shown to be able to monitor sweet sorghum juice spoilage.  Overall, clarified or heated juice stored at 25°C can be stored for at least 48 hours before unacceptable spoilage occurs, which helps industry manage their process. 

Untreated biochars remove mercury from simulated flue gas.  Mercury emissions from coal-fired power plants must be reduced due to new regulatory standards in the near future.  ARS scientists in New Orleans, Louisiana, showed that a laboratory setting that un-activated biochars made from chicken manure were very efficient at removing mercury from a simulated flue gas.  This was part of a larger test that involved biochars made from different raw materials and under different pyrolysis conditions and with different post treatment strategies.  While previous studies have shown that acid-washed steam activated biochars made from chicken manure performed better than their unwashed unactivated counter parts, significant cost savings can be realized using untreated biochars with minor drop in performance.  The use of abundant chicken waste to make biochars for mercury removal represents a sustainable approach for managing mercury emissions in the future.
