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Extensive research conducted by public and private entities during the past two decades has 
clearly shown that human consumption of barley can provide numerous important health 
benefits, including the reduction of bad cholesterol and associated risk of cardiovascular 
disease; positive glucose control in diabetes management; reduction of certain cancers; and 
enhancement of the human immune system.  Despite these overwhelming data, food barley 
consumption remains relatively low due to a lack of knowledge of its unique health, processing 
and flavor attributes. This project was conceived to overcome this lack of knowledge and 
acceptance of barley as a principal cereal ingredient.  Due to limited resources, we chose to 
target two key market segments that showed significant promise for future growth: Asian and 
Latin American cereal manufacturers and domestic school food administrators and nutritionists. 
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Introduction: Extensive research conducted by public and private entities during the past two 
decades has clearly shown that human consumption of barley can provide numerous important 
health benefits, including the reduction of bad cholesterol and associated risk of cardiovascular 
disease; positive glucose control in diabetes management; reduction of certain cancers; and 
enhancement of the human immune system.  Despite these overwhelming data, food barley 
consumption remains relatively low due to a lack of knowledge of its unique health, processing 
and flavor attributes. This project was conceived to overcome this lack of knowledge and 
acceptance of barley as a principal cereal ingredient.  Due to limited resources, we chose to 
target two key market segments that showed significant promise for future growth: Asian and 
Latin American cereal manufacturers and domestic school food administrators and nutritionists. 
 
Goals and Objectives: Jump start demand for value-added food barley production in the 
Pacific Northwest region by facilitating the development of innovative consumer food products 
that contain barley as a principal ingredient, with specific focus on targeted Asian and Latin 
American food manufacturers and school food service buyers and nutritionists.   
Establish protocols for third-party certification of desirable barley fiber content to provide more 
transparent procurement process for sourcing food barley by domestic and foreign food 
processors and manufacturers. 
  
I. Provide technical training for domestic and foreign food processors on 
ways to expand the use of barley as an ingredient in traditional cereal foods. 
 
Issues and challenges: Lack of knowledge of barley’s unique traits, processing characteristics 
and suitability as a cereal food ingredient has impeded market demand for value-added food 
barley in U.S. and export markets.  This grant was designed to overcome this lack of knowledge 
by providing technical training for domestic and foreign food processors on cereal food 
applications using barley, including noodles, breads, tortillas and cookies.  The response from 
the training course participants was very positive, which prompted us to sponsor and self-fund a 
targeted trade mission to follow up on the interest with the goal of securing food barley 
production contracts in 2013.   
 
Strategies: Executed by the Idaho Barley Commission and collaborators: 
 
We conducted two Technical Short Courses on Barley-Fortified Wheat Flour Product 
Development for Asian and Latin/North American Markets in March 2012 and August 2012.  
These courses were designed and implemented by a very capable team of cereal and food 
chemists and technicians at the Wheat Marketing Center in Portland, OR, who has a long and 
successful track record of delivering training on the use U.S. grains in multiple food applications 
in multiple foreign markets.    
 
Due to strong interest from these targeted export markets we were unable to accommodate any 
participants from the domestic food manufacturing industry but we continue to canvass interest 
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in future technical training, including a survey being conducted and personal one-on-one 
meetings with Western U.S. cereal processors scheduled in the fall 2013.   
 
Completed training courses included: 
1. Asian Short Course was conducted at the Wheat Marketing Center on March 5-9, 2012, 

with a total of 9 participants: 2 from Japan, 4 from Taiwan and 2 from South Korea. 
Participant evaluations were excellent across the board and recommendations for changes 
were carefully evaluated by the Idaho Barley Commission (IBC) and Wheat Marketing 
Center (WMC) personnel in order to improve the second short course.  We made contact 
with all Asian participants in April and August 2012 to determine future actions/strategies 
they are considering as a result of this short course.  

2. Latin American Short Course was conducted at the Wheat Marketing Center on 
August 13-17, 2012, with 4 participants from Mexico and 3 from Colombia.  Participant 
evaluations were excellent across the board.  There was a unanimous request for follow-up 
training, particularly in the area of barley milling.  We made follow-up contact with all 
participants in October 2012 to discuss future strategies for producing and selling food barley 
into these key markets.   

 
3. Based on strong interest in the targeted Asian markets we organized and self-funded a Food 

Barley Trade Mission to Japan, Taiwan and South Korea in October 27-November 7, 
2012: this market visit included participation by the IBC Chairman and grower from Bonners 
Ferry, Idaho and a barley merchandiser from Genesee, Idaho.  The two-person team met 
with more than a dozen companies in all three markets and have responded to requests for 
product samples and additional information.    

 
Results: We successfully secured food barley production contracts in 2013 totaling more than 
3500 MT worth more than $900,000. 
 
Future priorities: We have expanded our barley food sample program to introduce our food 
barley varieties to a wide cross section of domestic and foreign food processors. For domestic 
food manufacturers, we are currently surveying interest and have begun planning a second 
round of technical training targeted for winter 2013/14. We remain in close contact with all Asian 
and Latin American participants on their interest for more training and sourcing Pacific 
Northwest food barley. 
 
II. Development and implementation of testing protocols to certify levels of 
beta-glucan fiber content in various barley sources.  
 
Issues and challenges: The development of barley varieties with high levels of beta-glucan in 
the endosperm requires appropriate screening and selection. The current methodology 
associated with screening necessitates time consuming and expensive “wet chemistry” 
laboratory techniques that destroy the sample. The development of a faster, high-throughput 
method that would not destroy the sample would increase the efficiency of selection in the 
breeding program, while maintaining limited and viable seed that can then continue to be used 
in the breeding program. Near Infra-red (NIR) spectrophotometry has been utilized to measure 
various whole grain characteristics, such as protein. The utilization of NIR spectrophotometry for 
measuring beta-glucan content requires the development of a mathematical formula that 
approximates beta-glucan content based on NIR reflectance data. Large numbers of samples 
are measured with the NIR spectrophotometer and a regression equation is developed based 
on actual results obtained from standard laboratory procedures. 
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Strategies: Executed by the University of Idaho Extension 
1. University of Idaho completed calibration of the NIR for beta-glucan content using barley 

samples from segregating populations grown in 2010 test plots. Calibration samples 
obtained from collaborators at the USDA-ARS were tested for beta-glucan content using 
standard laboratory procedures. The same samples were tested utilizing the NIR 
spectrophotometer from which calibration curves were determined.  

2. A separate sample set was later tested utilizing the same “wet-chemistry” procedures in the 
laboratory to determine beta-glucan content. These samples were subsequently tested on 
the NIR utilizing the calibration curve previously developed. Simple correlation tests 
(Pearson Correlation Coefficients) showed a strong positive correlation of wet chemistry 
beta-glucan measurments to NIR measurements of r=0.89775 with P>0.001.  

 
Results: While not as accurate as wet-chemistry, the correlation of NIR values with precise 
chemical measurements should allow us to rapidly advance populations with non-destructive 
analyses. 
 
Future priorities: The algorithm developed will be used in conjunction with the USDA-ARS 
breeding program for rapid screening of barley populations to reduce costs associated with 
previous testing methodology and increase the speed of testing. 
 
III. Develop and test consumer acceptance of new barley-containing foods 
geared specifically for school-aged children as a way to help school food 
providers meet new nutritional standards and mandates that require higher 
levels of whole grain and fiber levels to help achieve improved health 
outcomes. 
 
Issues and challenges:  
We felt school food service was an obvious target for expanding the use of food barley because 
of the well established nutritional and health benefits of barley fiber, coupled with the changes in 
school meal nutritional standards in response to the rise in childhood obesity.  The prevalence 
of obesity is alarming: for children aged 6 to 11 years the rate increased from 6.5 percent in 
1980 to 19.6 percent in 2008. For adolescents aged 12 to 19 years the rate grew from 5 percent 
to 18.1 percent. To combat these alarming trends, the USDA Food and Nutrition Service 
implemented new rigorous meal standards which may give barley usage a boost in the future.  
Specifically, by 2014 all grains used in school meals must be whole grain content and fiber 
content must also increase substantially.  Barley is a good fit for these changing nutritional 
standards, yet a lack of knowledge and information has hampered more widespread utilization. 
 
Strategies: Executed by the Idaho Barley Commission and collaborators: 
1. Research on new trends in barley food product development in the US domestic 

market and identification of products suitable for school food service:  
IBC and two food barley researchers met with four major US food companies on October 9-
13, 2011 in Battle Creek, MI; Madison, WI; Minneapolis, MN; and Omaha, NE.  We identified 
several promising areas of new product development that will have suitability for school food 
service.    

 
2. Integrating barley foods into school food service: 

IBC conducted interviews of four Idaho school lunch administrators in September 2011 to 
begin determining the most appropriate ways to integrate barley content into school meals.  
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Based on the valuable input we gleaned from our October meetings with four major U.S. 
food companies, we concluded there was a need for an independent professional 
assessment on strategies for expanding use of barley in school meals.   We solicited 
proposals from qualified nutrition experts in February 2012 and hired a consultant in March 
2012.  This independent evaluation was supported entirely with matching funds.  The final 
assessment was presented in October 2012.   
 

3. Barley recipes suitable for breakfast and lunch schools meals: Based on the 
consultant’s recommendations, we engaged the services of a certified nutritionist/chef based 
in Boise, Idaho to develop and test three new recipes for use in school meals. These recipes 
included: Apple Barley Yogurt Ala Mode, Munch Mouth Chicken and Barley Pilaf and 
Tropical Barley Pork Salad for use in Idaho schools in the 2013/14 school year and for 
inclusion in the USDA recipe database.  We also entered into a collaboration with a school 
nutritionist in Bethel, OR school district to develop additional barley recipes.   

 
4. Idaho Barley Commission participated as a sponsor and trade show vendor for the 

first ever Idaho Farm to School Conference held in Boise, Idaho on July 23-24, 2012.  
We met personally with more than 50 school nutrition professionals on unique opportunities 
for barley usage in Idaho school meals, particularly targeted at the new whole grain and fiber 
standards adopted by USDA and the Idaho Department of Education. 

  
Results: New barley recipes have been disseminated and well received by Idaho school food 
service nutritionists and managers in fall 2013.  We have shared these recipes with other key 
school food service contacts in Oregon and California and have begun working with a northern 
California food manufacturer on new products specifically designed for local school districts 
using barley as a principal grain ingredient.  We also have launched an outreach effort with 
Idaho tortilla manufacturers on using barley as a whole grain ingredient in tortillas targeted for 
school service industry.  
  
Future priorities:  We are working on entering the newly created barley school service recipes 
into the USDA recipe database to promote widespread utilization.  We are investigating training 
for Idaho, Oregon and possibly Utah school food service administrators and nutritionists. 
 
IV. Overall observations, findings and lessons learned: 
We encountered no obstacles or barriers to the completion of our project and made no changes 
to the original project design.  Our overall observations and findings include: 
1. We found strong interest from cereal food manufacturers in both Asia and Latin America to 

utilize barley as a key ingredient based on its health properties (fiber). We conducted on-site 
evaluations at the conclusion of both technical trainings sessions, which helped us identify 
and target interest in procuring food barley, which we used to design a follow-up trade 
mission to Japan, Taiwan and South Korea.  These technical training courses and follow-up 
trade mission to Asia resulted in substantial acreage contracts in Idaho in 2013 worth nearly 
a million dollars, with growth opportunities in the future. 

2. Additional training is required to fully develop the market potential in Latin America, which we 
have placed high priority on for future market development effort. 

3. We have determined that school meals are a very feasible and appropriate target for 
expanding barley usage, particularly as schools meet the 2014 target of 100% whole grain 
consumption. We have committed substantial resources in 2013-14 to continue this effort 
and we will be introducing three new barley recipes in Idaho and Oregon schools in the 
2013-14 school year.  We will continue to make direct contact with U.S. food manufacturers 
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on incorporating barley ingredients into packaged foods prepared for school meals, with 
tortillas an immediate target. 

4. The NIRS calibration worked well on testing white barley samples, but testing of dark barley 
resulted in readings of zero beta-glucan content. This will present an obstacle in the 
development of various specialty barleys that range in color from blue to purple to black. 
Those colored barleys will have added health benefits that include higher levels of 
antioxidants. 

 
Lessons learned: 
1. Lack of available open market supplies of food barley in the United States remains a 

significant constraint to more rapid market utilization.  We are tackling this issue by working 
with grain companies and cereal processors to embrace production contracting. 

2. NIR calibration will be effective in rapidly screening large quantities of barley samples. 
Incorporating high-beta-glucan barley with the added health benefit and visual attractiveness 
of colored barley will limit a breeding program first to the development of high beta-glucan 
lines followed by the incorporation of added color traits.  

3. New USDA school meal pattern regulations have restricted calories from grains so the ability 
to integrate new barley foods / recipes has become more challenging.  However, interest 
remains high in barley as a whole grain component in future school meals. 

 
V.  Project Beneficiaries:  
Targeted cereal food manufacturers (total of 13 major food companies) from Japan, Taiwan, 
South Korea, Mexico and Colombia were the immediate beneficiaries of increased knowledge 
and understanding of barley as a suitable ingredient in manufacturing noodles, breads, tortillas 
and cookies. This knowledge led to immediate interest in increased imports of food barley from 
the Pacific Northwest production region.  Our barley producers directly benefitted from 
increased opportunities for contract production of a value-added grain with significant rotation 
benefits in this production region (more than three dozen growers secured production contracts 
in 2013).  A wide number of grain procurement companies and cereal food manufacturers (big 
and small) will benefit in the future from having access to NIRS technology to verify beta-glucan 
fiber content in the barley they procure to meet their specific end-uses.  School food 
administrators throughout the country (main focus is Western U.S. where barley can be more 
readily sourced and processed) will benefit from learning about ways to integrate healthy barley 
into their whole grain servings while successfully meeting their new rigorous school meal pattern 
and nutrition standards. 
 
VI.  Contributions by Public and Private Partners: 
This project successfully brought together a broad cross section of public and private partners, 
with overall coordination provided jointly by the University of Idaho Extension and Idaho Barley 
Commission.  For the technical training on barley use in cereal products we utilized the services 
of the non-profit Wheat Marketing Center in Portland, OR to design and deliver the expert 
training.  For the school food service strategy, we engaged in an extensive outreach to private 
cereal processors including mills and food manufacturers and public school food service 
administrators and nutrition experts to determine suitable strategies for introducing barley foods 
into school meals.  Many of the projects that were initiated under this grant are ongoing and will 
require a sustained effort in order to realize the goals of expanding food barley use through 
barley product development for Asian and Latin American markets & U.S. school food service. 
This grant enabled the Idaho Barley Commission and University of Idaho to develop some key 
building blocks necessary for achieving our long -term goal of increasing food barley utilization 
through these export, school food service and other marketing channels. 
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VII.  Presentations and publications: 
1. Technical Manual: Barley – Fortified Wheat Flour Product Development Short Course, 

Wheat Marketing Center, Portland, OR 
2. Technical Short Course recruitment brochures (two) 
3. Feasibility Assessment of Barley Use in School Meals  
4. Three new barley recipes designed for school breakfast and lunch 
5. NIRS results – presentation to ConAgra at USDA-ARS facility 
 
VIII.  Budget and matching funds: 
FSMIP funding: $67,200. 
Total matching funds provided by the Idaho Barley Commission and collaborators: $98,331.77. 
 
Grant contacts: 
Dr. Juliet Marshall, University of Idaho, 208-529-8376, jmarshall@uidaho.edu 
Ms. Kelly Olson, Idaho Barley Commission, 208-334-2090, kolson@idahobarley.org 
 
“State funds for this project were matched with Federal funds under the Federal-State Marketing 
Improvement Program of the Agricultural Marketing Service, U.S. Department of Agriculture.”   
 
 
 
 

BARLEY FOODS IN SCHOOLS: 

Challenges and Opportunities 

Dayle Hayes, MS, RD, President, Nutrition for the Future, Inc. October 11, 2012 

After a review of available quantity recipe databases and a survey of a few hundred school 
nutrition professionals (see survey on page 3), as well as conversations with several district 
nutrition directors, the challenges and opportunities for increasing barley foods in school 
kitchens and cafeterias are quite clear. The challenges, opportunities and some resources are 
outlined below: 

CHALLENGES: 

Barley recipes for schools: 
o Like most Americans, the vast majority of school nutrition professionals have limited  

experience preparing barley foods, other than soup, at home. 
o No barley recipes could be found in the USDA Recipes for Schools and very limited  

barley recipes are available (see attached). 
o With little preparation experience and few recipe resources, barley foods are simply  

not on the menu planning radar of school nutrition programs. 
 
New meal patterns and barley: 

o The 2012 Nutrition Standards for School Meal Patterns have placed new  
maximums on grain foods, even whole grains like barley. 

o School meal directors are struggling to plan and serve menus that are acceptable to  

mailto:jmarshall@uidaho.edu
mailto:kolson@idahobarley.org
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customers within the existing grain restrictions. 
o Since directors feel that they have little flexibility with grains, they are sticking to basics  

(rolls, wraps, etc.) and not really willing to “experiment.” 
 
Availability of barley foods for schools: 

o Most of the barley currently available in schools is in the form of prepared, ready-to-eat  
cereal foods, usually served in school breakfast programs. 

o Some food companies, like Indian Harvest, are currently offering prepared grain  
and/or legume mixes. 

o In a few states, notably Alaska and Minnesota, barley flour is available and has been  
extensively used to prepare baked products. 

 
 

   
OPPORTUNITIES: 

Increasing barley recipes for schools: 
o In order to increase barley foods served in schools, school nutrition professionals will  

need recipes that have been tested in schools. 
o These barley recipes should be in the USDA format (see Beef Vegetable Soup recipe)  

and include a complete HACCP plan. 
o Ideally, new barley recipes should be tested in several districts, of different sizes and  

demographics (free/reduced percentages, ethnicity, etc.). 
 
Increasing variety of barley foods in schools: 

o Support development and dissemination of products from companies, like Indian  
Harvest, that offer prepared mixes like those for soups and salads. 

o Support dissemination of tested baked good recipes that include barley flour, such as  
those from the Cooperative Extension Service in Alaska. 

o Investigate opportunities to include barley and barley flour in Farm to School (F2S)  
programs, like the ones pioneered in Alaska. 
 

RESOURCES: 
Oregon school nutrition directors: 

o Jennie Kolpak in Bethel School District has been mentioned as a possible director to  
pilot test recipes in her schools. 

o Ms. Kolpak would be an excellent choice; she understands how to create standardized  
recipes with HACCP plans and is very familiar with F2S. 

o There are several other Oregon districts that might also be appropriate, including  
Portland (larger) and Grants Pass (smaller). 
 

Other school nutrition resources: 
o Chef Garrett Berdan, RD (garrettberdan@gmail.com) from Bend would be an  

excellent culinary expert; he has done significant work in schools. 
o Roxann Roushar (rroushar@edenpr.k12.mn.us), Director in Eden Prairie, Minnesota,  

has significant experience using barley and barley flour. 
o Johanna Herron (johanna.herron@alaska.gov) has worked on the barley flour recipes  

developed by the Cooperative Extension Service in Alaska.  
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o Alaska Flour Company has worked closely with Cooperative Extension on the  
development of school recipes.   

o Whole Grains Council published Whole Grain Recipes for Foodservice and is  
currently running a contest especially for school nutrition programs. 

 
 

 
 
 

This is a SHORT survey about the use of BARLEY FOODS in schools, prepared for the Idaho 
Barley Commission. Everyone who completes a survey AND provides their name + email 
address will be entered into a drawing for a ____________________. 

NOTE: Your email will not be used for any other purpose than the drawing for this 
prize. All surveys will be destroyed at the end of the project period (by December 2012) and 
names/emails will not be shared with anyone besides Nutrition for the Future, Inc. staff. 

 
For the purposes of this survey, BARLEY FOODS refers to the following items: 

 
Whole pearled barley   Barley flakes  
Barley flour     Barley cereal ( 
 

Does your child nutrition program currently serve any BARLEY FOODS to students? 
(circle one)  

YES   NO   DON’T KNOW 
 
 
IF YES, please list the menu items that include barley, such as Beef-Barley Soup or 
Barley Tea Scones. For each item, please rate how much students like the food on a scale of 1 
(not at all) to 5 (very popular). 
 

____________________________________ 1  2  3  4  5 
 

____________________________________ 1  2  3  4  5 
 

____________________________________ 1  2  3  4  5 
 
 
 
In your opinion, what are OBSTACLES to serving more BARLEY FOODS in school 
nutrition programs? For each item, please rate how much of a problem it is on a scale of 1 
(not really an obstacle at all) to 5 (major problem). 
 

Children and/or staff are not familiar with BARLEY FOODS.   1  2  3  4  5 
 
 

Cooks do not know how to prepare BARLEY FOODS.   1  2  3  4  5 
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BARLEY FOODS do not taste very good.  1  2  3  4  5 
 
 
 
 
 
Does your family eat any BARLEY FOODS at home? 
 

YES   NO   
 
If YES, please list 2 to 3 of the ways your family enjoys BARLEY FOODS?  
 
 
________________________________________________________________ 
 
 
 
NAME _________________________ EMAIL __________________________ 
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Asian Food Barley Technical Course – Brochure and Participants. 
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Latin America Food Barley Short Course – Brochure and Participants 
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Sample Menus and Recipes 
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Munch Mouth Chicken Barley Recipe and Final Analysis  
 

 


