
I grew up on a farm in North Dakota. My parents, who grew
up in North Dakota during the Depression, were
committed to producing as much food as possible for the
family based on what we could grow on the farm. This
meant we ate a lot of beef from our cow-calf operation,
rhubarb from the garden, tiny sweet apples from our
hearty apple trees, whole wheat bread made with wheat
grown by my dad and sweetened with honey from the
bees kept on our pasture land during the summer, and
venison from deer who grazed on our fields and pastures
throughout the year.

My mom was a master of using leftovers, and she also had
a compost pile in which all non-edible food scraps were
placed. She has often joked that she is leaving her precious
compost—black gold—to one of us kids in her will.

When I was in college, sharing apartments and food with
roommates, I realized not everyone had as much respect
for food as I did. If you’ve never grown your own food or
taken time to think about how hard it is to produce food,
you may not truly value food’s worth from field to fork. 
Dietitians are different. We as food and nutrition pro-
fessionals share a common goal. We want people to have
access to safe, affordable, nutrient-rich foods. We also
recognize that food waste is a major threat to food security
in the U.S. We are currently wasting approximately one of
our every three available calories.

What can we do to address this issue, and provide
guidance to the patients and clients we serve? This article
provides facts about food waste as well as strategies food
and nutrition professionals can use to reduce food waste in
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By completing this self - study article and accompanying questions, participants will be able to:
1.  Identify strategies for decreasing food waste in foodservice operations and within consumers’ homes
2.  Learn about the economic burden of food waste, including the financial cost and food - insecurity rates
3. Learn about ways to decrease food waste across food systems and educate our clients and consumers

about those strategies



Food Waste Impacts Food Security
Food insecurity and hunger are a daily challenge for many people in the
United States. Feeding America, the nation’s largest hunger-relief
organization, estimates one out of every eight Americans is food insecure.
Today, more than 42 million Americans will not get enough to eat, including
13 million children and five million seniors.(1) The National Resource Defense
Council estimates that if we reduce food waste by just 15 percent that could
provide enough food to feed more than 25 million Americans every year. (5)

How Much Food Is Wasted?
USDA estimates 30 to 40 percent of food produced in this country is
wasted.(2) Every person in the U.S. wastes on average 400 pounds per year.(3)

An American family of four throws out $1,600 in food each year.(5)

Collectively, we are throwing out the equivalent of $165 billion worth of
food every year.(5) It’s no surprise that food waste represents the largest
portion—21 percent—of waste in municipal landfills.(4)

Top Categories of Wasted Food
USDA estimates that 30 percent of the value of all wasted food in the U.S.
comes from meat, poultry, and fish, followed by vegetables (19%) and dairy
products (17%).(6) Dietary intake of vegetables and dairy products are below
recommended levels for more than 80 percent of the population over age
1.(7) We need to focus our food waste reduction efforts on these
nutrient-rich, perishable foods.

Best Buy / Use Buy Dates
One issue that many in the food industry are working to address is the
number of confusing and misleading terms on food packages that lead
consumers to throw out food that can be eaten. A National Resources
Defense Council 2012 study estimated more than 90% of Americans may
ditch food too early because they “misinterpret food labels.” (5)

To address this issue, the Food Marketing Institute (FMI) and the Grocery
Manufacturers Association (GMA) announced a voluntary initiative in
February 2017 that will limit food expiration labels to two terms: “best if
used by” for non-perishable foods and “use by” for perishable foods. The
“best if used by” date will refer to the date after which the foods may not be
as fresh or taste as good, but they are still safe to eat. The “use by” date will
apply to foods that should be eaten by a certain date or thrown away to
reduce risk of a food safety issue. FMI and GMA estimate that clearing up
confusing terms can reduce food waste by 8 percent, a small but important
step in the right direction.(8)

The Economic Burden of Food Waste
The economic burden of food waste is staggering. Data from ReFED, a
collaboration of more than 30 business, nonprofit, foundation, and
government leaders committed to reducing food waste in the United States,
shows the U.S. spends $218 billion or 1.3 percent of GDP growing,
processing, transporting, and disposing of food that is never eaten. (3)

Food Waste Occurs Across the Food Supply Chain
While many believe most food is being wasted by people at home or in
restaurants, food waste occurs all across our food system. ReFED estimates
the largest percentage of food waste happens at home (43%), followed by
supermarkets and restaurants (40%), and then on farms (16%). The
remaining two percent is wasted during food processing. (3)

Food Waste is a Global Issue
Food waste is not just an issue in the United States. Food loss and food waste
compromise food security around the globe. Experts estimate that global
food production will need to increase by 60 to 70 percent by 2050 to feed
a global population of 9 billion. (6) Issues like loss of farmland and climate
change are putting tremendous pressure on agriculture to keep up with
population growth and economic growth. Reducing food waste must be
part of the solution for improving global food security.

Food Is Not the Only Wasted Resource
Growing food that never gets eaten wastes other resources, too. Food waste
consumes 21 percent of all fresh water, 19 percent of all fertilizer, 18 percent
of cropland, and, as mentioned previously, 21 percent of landfill volume. (4)

Growing, harvesting, transporting, storing, cooling, processing, and
preparing food that eventually gets thrown out is an incredible drain on
precious resources, including human resources and the time it takes to do
all this work.

Food Waste Reduction Starts on the Farm
Home gardeners understand the challenges that weeds and bugs produce.
The weeds take valuable nutrients from the foods being grown, and the
bugs can destroy plants in a maddeningly quick time. Farmers face the same
threats, but various crop protection systems and products can reduce food
waste at the field or orchard level. 

One challenge farmers face in the U.S. is consumer concerns about pesticides
and other crop protection products. Consumer concern can lead to poor food
choices (e.g., avoiding buying fresh fruits and vegetables) and unnecessary
regulations that impact choices farmers can make to protect crops.

We as nutrition professionals can share information with people about the
rules and regulations that govern the use of crop protection products, like
pesticides, insecticides, fungicides, and bactericides. 

Here are facts we can share to inform consumers who have questions or
concerns:

• Before companies can make pesticides available to farmers, these crop
protection tools must undergo comprehensive evaluations by regulatory
authorities. In the U.S., the Environmental Protection Agency (EPA)
requires all pesticides for both conventional and organic use to undergo
more than 100 safety studies before they are approved.

• Even after regulatory authorities approve a pesticide for use, they
continue to consider new information to assess the safety of registered
products. And no pesticide’s regulatory approval is permanent. In the
U.S., the EPA routinely reviews registered products to determine if they
should be renewed.

• When it comes to pesticide residues, the EPA and other regulatory
authorities have strict rules. In fact, the EPA sets daily exposure limits at
least 100 times below levels shown to have no negative effect in safety
studies. The United States Department of Agriculture (USDA) and the
Food and Drug Administration (FDA) monitor food to ensure levels stay
below EPA limits.

Farmers Can Use Food Waste to Feed Animals as Well as
the Land
Farmers can use food, food scraps, and processing by-products to feed
animals. Dairy farmers across the U.S. use by-products like almond hulls,
citrus pulp and peels from orange juice processing facilities, and
ready-to-eat cereal that doesn’t meet manufacturer specifications for retail
sales as supplemental feed for animals. The dairy farmers work with
veterinary nutritionists to ensure the nutrient and energy needs of the cows
are met while also reducing food waste. 
Farmers can also use food waste to produce fertilizer as well as energy for
their farm operations. Some farms take food waste from food processing
facilities along with other waste from their farms to create compost that is
then tilled back into the soil to enhance soil health and fertility. 

There are large dairy farms throughout the country using machines called
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anaerobic digesters to turn organic waste from the dairy cows (a delicate
way of saying manure) as well as waste from local restaurants and food
processing facilities to create renewable energy. 

These on-farm strategies are part of what the National Dairy Council calls
“Honoring the Harvest”, a philosophy of “using food for its highest purpose
and moving nutrients through the food system—from people, to animals
and back to the land to grow more food—instead of going to waste in a
landfill.” (10)

Food Waste & Climate Change: The Role of Methane
Methane is one of three greenhouse gases contributing to climate change.
Food in landfills produces methane gas as it decomposes. The same is true
of food in compost piles, but if the purpose is to use compost to enhance
soil health, the methane production is an acceptable by-product of the
process. But in a landfill, the methane produced from wasted food serves no
purpose. (11)

Honoring Leftovers
In today’s fast-paced world where time is a very precious resource, one
strategy RDNs can use to help reduce food waste is to help people
appreciate the power and convenience of accidental or planned leftovers.
Accidental leftovers result from preparing or ordering more food than is
needed at a meal while planned leftovers are a smart strategy for “cooking
once, eating twice.” Both have their merits, but sadly, many people opt to
throw leftovers instead of turning them into a meal or snack the next day.
Here are some tips for making “accidental” leftovers more appealing.

Strategies for Enjoying “Accidental” Leftovers
• Store leftovers in tightly sealed, airtight containers. The paper or

Styrofoam containers from restaurants are a convenient way to take food
home, but they rarely protect food from drying out in the refrigerator.
Transferring leftovers into sealed, airtight containers will preserve
moisture and flavor.

• Remove ingredients that will change the food’s texture. There’s nothing
worse than going to microwave a leftover burger only to find soggy,
wilted lettuce on the sandwich. Removing ingredient like lettuce and
tomatoes that have a high-water content will make the reheated item
more enjoyable.

• Repurpose items that don’t make sense reheated in the same form. Half
of a perfectly grilled steak isn’t as appealing the next day, but cutting the
steak into thin slices that can be added to a sandwich or salad turns a
high value leftover into something exciting and new.

• Freeze foods for later use. Leftovers like pasta and rice-based dishes, soups,
stews, and mashed potatoes can be frozen. Adding a little water, stock, or
broth can bring these foods back to life for an easy, last-minute meal.

Strategies for Reducing Food Waste in Foodservice
Andrew Shakman, head of LeanPath, a company devoted to reducing food
waste in foodservice operations is often quoted as saying, “You can’t
manage what you can’t measure.” By measuring amounts and sources of
wasted food, foodservice operations can begin to see where they can have
the most impact in reducing waste.

Many campus dining operations have been using the simple strategy of
removing trays from their operations. Trays allow excess food to be
taken…and often wasted. Using smaller plates and bowls is another
strategy for reducing food waste that may also reduce excess calorie intake
in “all-you-can-eat” environments.

Anyone who operates a buffet knows the challenges related to food quality
as well as food waste. By doing batch cooking and using smaller steam table

trays, operations can reduce food waste. The same principle applies to salad
bars. Smaller salad bar containers can help reduce waste from
cross-contamination or improper holding temperatures.

The Bottom Line
We all have a role to play in reducing food waste. How we shop, prepare
food, store food, order food in restaurants, serve food in foodservice
operations, or counsel patients and clients can have an impact on this
important issue. This article provided abundant facts, but strategies for
reducing food waste are endless. My mom just shared an awesome tip with
me last night. Prior to leaving on vacation, if she has milk in her refrigerator
she freezes it in ice cube trays to later use in cream-based soups or pasta
dishes. Her Depression-era wisdom is endless! 

I invite you to share your strategies and tips on Twitter using the hashtag
#foodwaste and tagging @NEPDPG.

About the Author
Amy Myrdal Miller, MS, RDN, FAND is a farmer’s daughter from North Dakota, award-winning dietitian, culinary nutrition expert, and founder
and president of Farmer’s Daughter Consulting, Inc.  She is the director of The Culinary Institute of America Healthy Menus R&D Collaborative
and a National Dairy Council Ambassador. You can learn more about her business at www.farmersdaughterconsulting.com, and you can
follow her insights on food and flavor issues on Twitter @AmyMyrdalMiller.

REFERENCES
Feeding America website, information accessed online February 27, 2017 at
www.feedingamerica.org/hunger-in-america/

USDA Office of the Chief Economist, information accessed online February 27, 2017 at
www.usda.gov/oce/foodwaste/sources.htm

ReFED website, information accessed online February 27, 2017 at www.refed.com

2012 Municipal Solid Waste Characterization Report

National Resources Defense Council 2012 Issue Paper, information accessed online February 27,
2017 at https://www.nrdc.org/sites/default/files/wasted-food-IP.pdf

USDA Economic Research Service, Economic Information Bulletin Number 121, February 2014,
information accessed online Marhc 10, 2017
http://www.ers.usda.gov/media/1282296/eib121.pdf

Dietary Guidelines for Americans 2015-2020, Eight Edition. Information accessed online March
10, 2017 at
https://health.gov/dietaryguidelines/2015/guidelines/chapter-2/current-eating-patterns-in-the
-united-states/

USA Today, information accessed online February 24, 2017 at
http://www.usatoday.com/story/money/nation-now/2017/02/17/grocers-want-you-stop-throw
ing-away-food-too-soon/98037974/

Food and Agriculture Organization, information accessed online February 27, 2017 at
//www.fao.org/fileadmin/templates/wsfs/docs/expert_paper/How_to_Feed_the_World_in_20
50.pdf

Innovation Center for U.S. Dairy, “Honor the Harvest” infographic, accessed online February 24,
2017 at http://www.usdairy.com/

Climate Central, information accessed online March 10, 2017 at
http://www.climatecentral.org/gallery/graphics/food-waste-methane-and-climate-change

Instructions for Completing the CPE Activity for Credit
Read the Continuing Professional Education article and answer the associated quiz

questions available here

"https://docs.google.com/forms/d/e/1FAIpQLSd9-H2FnP_BESS9ov48b3DqUXwc4SZ1ynXt

fA9JO39s3hyqiQ/viewform?usp=sf_link" . Once you complete the quiz questions you 

will see a link to the CEU form.

If you have questions, please contact Pauline Williams, Chair, NEP DPG:

pauline_williams@byu.edu



FOCUS ON RESOURCES
Adrienne Forman, MS, RD

RESEARCH REVIEWS
Jacqueline Gutierrez, MSEd, RD, CDN

MANAGER, DPG RELATIONS
ACADEMY OF NUTRITION AND DIETETICS

JenaShay G. Russell, MPA

2016-2017NUTRITION EDUCATION FOR THE PUBLIC EXECUTIVE COMMITTEE

NEWSLETTER SCHEDULE

CHAIR (v)
Sharon Lutheran, MSH, RN, RDN, LDN, CLC

Starscott@aol.com

CHAIR-ELECT(v)
Pauline Williams, PhD, MPA, RDN, CD

pauline_williams@byu.edu

IMMEDIATE PAST CHAIR (v)
Ingrid Richards Adams, PhD, RD, LD

ingrid.adams@uky.edu

SECRETARY (v)
Karen S. Bakies, RDN, LD

Karen.Bakies@drink-milk.com

TREASURER (v)
Gail Frank, DrPH, MPH, RD, CHES

Gail.Frank@csulb.edu

NOMINATING COMMITTEE Chair (v)
Bridgit Corbett, EdD, RD, LD

corbettb@fvsu.edu

DPG DELEGATE (v)
Barbara Ann Hughes, PhD, RD, LDN, FADA

barbara-ann@bahughes.com

Fall 2017 Deadline – August 1, 2017

Winter 2018 Deadline – November 22, 2017

Spring 2018 Deadline – February 1, 2018

Summer 2017 Deadline – May 1, 2018

CONTRIBUTING AUTHORS

Maureen Ternus, MS, RDN
maureen.ternus@gmail.com

Carol Berg Sloan, RDN, FAND
cbsrd@verizon.net

NEWSLETTER EDITORS
Mary Anne Burkman MPH, RDN

Adrienne Forman, MS, RD

Ingrid Richards Adams, PhD, RD, LD

Sharon Lutheran, MSH, RN, RDN, LDN, CLC

JenaShay G. Russell, MPA

EDITORIAL REVIEW BOARD

Chair Message

Dear Nutrition Education for the Public DPG members,

This month’s issue on Food Waste discusses an important area of

food and nutrition. Although billions of pounds of food are

produced by farmers in America and abroad each year, many of it

goes uneaten or into the trash can because of spoilage or waste.

Encouraging the reduction in food waste in our own kitchen is an

important first step. If I slice bananas for my son and he doesn’t eat

them, I put them in the freezer and use them in breakfast smoothies

at a later date. If all the vegetables aren’t eaten at dinner, I eat them

at lunch the next day. My mom was an expert on using leftovers in

casseroles for four kids. I remember one time my mom saved three

peas in a glass dish and served them the next day!

Educating the public on this important topic is another step we can

take. Are there suggestions you can make at your school or place of

work or worship to reduce food waste? How about buying a small

cake instead of medium or large for a celebration or trying to make

a homemade cake? Providing some information on this topic can

help the public reduce food costs so money can be spent on other

areas. Saving $10 a week doesn’t sound like much, how about $500

a year? Now you’ve got someone’s attention.

If you would like to add information on Food Waste or Ways to Save

Money on Groceries to NEP’s Educational Resources page on the

website, please send your information to our Website Content

Coordinator, Leia Flure at leiaflure@gmail.com. Please review the

Frequently Asked Questions also.

Congratulations to all the newly elected Executive Committee

members and many thanks to everyone that has volunteered with

Nutrition Education for the Public for the past year. If you are in a

place in your life you can volunteer for an hour or two a month,

please contact me at Starscott@aol.com and we can place you on

a committee with the Leadership Team. 
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Sincerely, 
Sharon Meier Lutheran, MSH, RDN, LDN, CLC
Starscott@aol.com
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The perception of bitter taste influences our food choices. The bitter taste
receptor, known as the TAS2R38 gene, has the ability to influence one’s
nutritional intake due to the perceived intensities of certain foods. A variety
of children and adult studies have exposed links to increased sugar, sodium
and fat intake or decreased vegetable intake based on participants’
perception of bitter taste. These diet trends, which affect both individuals
who enjoy and those that dislike bitter taste, can lead to unhealthy food
choices and potential chronic diseases. Genotype (nature) contributes to the
wide phenotypic (nurture) array of individual characteristics that range from
height to eye color. More specifically, it is the variation of human DNA that
determines these characteristics. Each DNA base pair variation is called a
single nucleotide polymorphism, commonly known as a SNP. The TAS2R38
gene is an example of a combination of three SNPs. Simply put, each
individual is born either as a taster (dominate gene) or a non-taster (recessive
gene), defining one’s taste perception of bitter compounds such as quinine,
phenylthiocarbamide (PTC), or 6-n-propylthiouracil (PROP). Quinine, PTC, and
PROP (see Figure 1) are commonly found in foods and beverages such as
broccoli, Brussels sprouts, cabbage, other cruciferous vegetables, coffee, and
dark beers. Tasters experience increased, sometimes unpleasant, sensitivity
to bitter compounds, whereas non-tasters experience decreased sensitivity
or bland taste to the same bitter compounds.

Genetics determine primary taste. The TAS2R38 gene is comprised of a
sequence of Alanine and Valine amino acids with the three SNPs
corresponding to three nucleotide base pair variations between Proline and
Isoleucine. A combination of Proline, Alanine, and Valine (PAV) make up a
dominant, taster genotype, while Alanine, Valine, and Isoleucine (AVI) make
up a recessive, non-taster genotype. Together, the combination of SNPs is
the taste receptor gene code for a uniquely shaped bitter taste receptor
protein, which binds to the bitter compound, similar to a lock and key. If more
SNPs code for Proline, the individual will have a stronger bond between the
receptor protein and the bitter compound, and, therefore, a stronger
perception of bitter flavor. Taster versus non-taster is a genetically
determined trait; however, the impact may be manipulated through
intervention.

Adults and tasting. A study in the UK tested subjects’ genotype and related
it to their fondness of bitter tasting broccoli and white cabbage versus
non-bitter tasting spinach and zucchini. The study confirmed that tasters
(PAV/PAV and PAV/AVI) were more sensitive to the taste of the bitter
vegetables1. This statement was supported by a variety of other studies in
which the majority of adult tasters reported decreased vegetable
consumption via Food Frequency Questionnaires. Additionally, adult tasters
demonstrated an increased risk for colon cancer that may be linked to their
decreased interest in vegetables2. Even though the overall age range tested
had no significant correlation (p=0.195) between vegetable intake and the
amount of colonic polyps—a biomarker used for diagnosing colon
cancer—men older than age 66 who had the ability to taste the bitterness of
PROP were found to have statistically significant higher colonic polyps count.
It was also confirmed that these tasters reported a decreased vegetable
intake compared to non-tasters2. 

Adult non-tasters (AVI/AVI) were found with elevated concentrations of
Surfactant Protein D (SPD) and Mannan Binding Lectin (MBL), which may
provide a link to the higher developmental risk of obesity and chronic
inflammation3. Elevated levels or SPD and MBL lead to chronic inflammation,
which is further exacerbated by weight gain, aging, or smoking. Current
findings suggest that the non-taster genotype augments low-grade chronic
inflammation, increasing risk for obesity and obesity-related metabolic
complications. Additionally, adult non-tasters had a higher caloric consumption
ranging from 174kcals/day4 to 300kcals/day5 more than the tasters, likely due
to the preference for higher fat foods that started during childhood. 

Tasters, who prefer increased sweets and decreased vegetables, and
non-tasters, who prefer increased fat, are both exposed to nutritional
challenges that may increase the risk of chronic diseases such as diabetes
and obesity. However, regardless of genotype, phenotypic inclination can be

altered by an early intervention strategy and increased exposure to
recommended dietary requirements. As a dietitian or diet technician, it is
essential to understand the client’s taste preferences, and it is increasingly
advantageous to know the person’s genotype in order to create the most
appropriate and realistic meal plan or dietary intervention. 

Taste preferences and children. Assessing genotype and phenotype of
taste is most beneficial with younger children when intervention can lead to
a healthier, more nutritious lifestyle. Taster children, between the ages of 5
and 10 displayed increased preference for sucrose (p=0.01), noting sweeter
cereal and beverage preferences compared to non-tasters6. In recent years
Mennella et al.7 and Pawellek et al.8 completed similar studies with significant
results correlating increased sweetness preference among taster children.
While more longitudinal research needs to be completed to associate
genotype-based taste preferences to the volume of sugar consumed,
increased sugar consumption in children can lead to increased risk for insulin
resistance. Mennella et al. found that children tasters preferred increased
sucrose to mask or decrease bitter sensations9. The same technique works
for masking bitterness by using increased sodium. With this knowledge, we
can modify our nutritional approach to help taster children increase their
vegetable consumption and simultaneously decrease their consumption of
sugar-sweetened, or sodium-elevated foods and beverages. 

In comparison to tasters, non-taster children reported an increased
preference for dark green vegetables and had higher intake of thiamine,
folate, and vitamin B6. However, non-taster children also reported preference
for higher fat foods (i.e., full-fat milk, high fat cheeses, and high fat meats)5 to
provide a satisfying texture and mouth-feel to compensate for the lack of
flavor the non-taster children may experience. Without appropriate
education and intervention, child non-tasters may become permanently
accustomed to an intake of higher fat foods. 

Nutrition Interventions (see Table 1):

Pediatric interventions. Even though genetic expression of taste is based
on nature and defined at birth, taste preferences can be influenced by nurture
and exposure. If a child “hates vegetables” or has a sweet tooth, they may be
a taster by genetics and might need support to decrease their sugar
consumption. It is easiest to increase a taster child’s exposure to bitter,
cruciferous vegetables by starting with a sweet dipping sauce and gradually
decreasing the amount of sauce provided. Exposing the child to bitter foods
helps them develop the taste for bitterness. The most successful intervention
with taster children resides in monitoring sugar intake. 

While child non-tasters generally enjoy vegetables, these and other foods
may taste overly bland, increasing the desire for added, unhealthy fat or
sodium. Instead, adding herbs, spices and healthy oils such as canola or extra
virgin olive oil to the vegetables can increase their likeability by enhancing
the flavor profile and developing mouth feel. It is important to educate child
non-tasters and their families on the different types of fats and how to
incorporate healthier fats into their daily dietary habits while decreasing
unhealthier fats. Both genetic taster and non-taster children encounter
difficulties with proper nutritional intake, which requires appropriate
guidance and education. 

Adult interventions. When an individual reaches adulthood, their taste
preferences are primarily solidified based on phenotype. To help tasters
consume a larger quantity of vegetables, they can decrease the bitterness
of foods by cutting up cruciferous vegetables and soaking them raw in cold
ice water, blanching, cooking the vegetables, or finding a desirable
combination of seasonings or nutritionally appropriate sauces/dressings to
mask the bitterness of certain vegetables. To help non-tasters who consume
a diet high in less desired fats, suggest that they try healthier fat sources such
as extra virgin olive oil (which for the same weight has more
monounsaturated, healthy fats than saturated, unhealthy fats); nuts or nut
butters instead of fatty chips or snacks; and fish or chicken instead of high-fat
red meats.

Is Your Eating Behavior Shaped by Nature or Nurture? 
By Raquel Novak, BS
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Is Your Eating Behavior Shaped by Nature or Nurture? 
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TABLE 1. TASTER VERSUS NON-TASTER DIETARy INTERVENTIONS
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Adult Sugar intake • Try non-bitter vegetables, such as root vegetables- 
Vegetable consumption Sweet potatoes may help satisfy sweet preference

• Provide tips to decrease bitterness of vegetables
• Cut up cruciferous vegetables and soak them raw in ice water
• Blanch or sauté; do not overcook

• Mix with herbs and spices or toss with a vinaigrette
• Educate on risks associated with increased sugar intake and decreased

vegetable intake
Child Sugar intake • Exposure to cruciferous vegetables when introducing solid foods
Added sugar in baby food • Add a sweeter side/sauce with vegetables initially to combat 

bitterness and gradually decrease
Vegetable consumption • Educate family on risks associated with increased sugar intake and 

decreased vegetable intake

Non-taster:
Adult Fat intake • To counteract desire for higher fat foods, introduce healthy fat sources

Sodium intake • If client consistently uses salt to add flavor to “bland” food- educate 
Total caloric consumption on risks associated with increased sodium 

• Suggest replacement of sodium with herbs and spices for
additional flavor.

Child Fat intake • Exposure and education on healthy fat sources to satisfy desire for 
Sodium intake higher fat foods
Sodium content in baby food • Limit sodium intake of the child to modify taste preference, 
Total caloric consumption replace with herbs and spices

Genotype Age Monitor Intervention

Taster:

[Figure 1] 5 Chemical structures of PTC and PROP
and where they fall within the total chemical
makeup of Brussels sprouts and broccoli,
highlighting the common (bitter)
N-C=S structure.



Food Waste

United States Department of Agriculture (USDA)
Office of the Chief Economist
12th & Jefferson Drive, SW • Room 112, Whitten Building • Washington, DC 20250
www.usda.gov/oce/foodwaste/index.htm

The USDA offer tips to help consumers combat food waste at, https://www.usda.gov/oce/foodwaste/resources/consumers.htm. This includes using 
The FoodKeeper, an app for consumers that includes storage timelines for the refrigerator, freezer, and pantry; cooking tips for cooking methods of
meat, poultry and seafood; ability to note purchase dates in the device’s calendar and receive notifications when the recommended storage date is
near; and USDA’s “Ask Karen” feature with information on preventing foodborne illness and safe food handling, storage and preparation of foods. 
The app is available for Android devices at https://play.google.com/store/apps/details?id=gov.usda.fsis.foodkeeper2&hl=en and Apple devices at:
https://itunes.apple.com/us/app/usda-foodkeeper/id978186100?mt=8

ChooseMyPlate.gov
A section on USDA’s choosemyplate.gov educates consumers about reducing food waste to help stretch household budgets. It includes Let’s Talk
Trash, an infographic that provides consumers with information on food waste in the U.S. and tips for reducing waste at home through shopping,
storage and cooking pratices, and alternatives to throwing out food. The infographic, developed by the USDA Center for Nutrition Policy and
Promotion, is at https://choosemyplate-prod.azureedge.net/sites/default/files/printablematerials/2015-LetsTalkTrash-2page.pdf

Academy of Nutrition and DieteticsBottom of Form
120 South Riverside Plaza, Suite 2000 • Chicago, IL 60606-6995 • 800/877-1600 
http://www.eatright.org

Produce from Purchase to Plate - Steps to Reduce Food Waste, by Jackie Newgent, RDN, CDN, provides four steps to prevent excess produce waste, at
http://www.eatright.org/resource/homefoodsafety/safety-tips/food/produce-from-purchase-to-plate-steps-to-reduce-food-waste. Reduce Plate Waste: School,
Home and Eating Out by Jill Weisenberger, MS, RDN, CDE, FAND, offers suggestions for parents to reduce plate waste, at
http://www.eatright.org/resource/food/planning-and-prep/cooking-tips-and-trends/reduce-plate-waste. An infographic on reducing food waste, 
including how to interpret food safety dates on labels and ways to preserve foods is at
http://www.eatright.org/resource/homefoodsafety/multimedia/infographics/reducing-food-waste-infographic.

FOR THE PROFESSIONAL

United States Department of Agriculture (USDA)
Office of the Chief Economist
12th & Jefferson Drive, SW • Room 112, Whitten Building • Washington, DC 20250
www.usda.gov/oce/foodwaste/index.htm

The U.S. Food Waste Challenge is for organizations and businesses, such as farms, agricultural processors, food manufacturers, grocery stores, restaurants,
schools and local governments, to pledge and disclose on the USDA’s website what they are doing in their operations to reduce, recover and/or
recycle food loss and waste. To join, go to: www.usda.gov/oce/foodwaste/join.htm. An infographic with tips on what K-12 schools can do to reduce 
food waste is at: https://www.usda.gov/oce/foodwaste/resources/K12_schools.html. 

USDA
Food Safety and Inspection Service (FSIS)
1400 Independence Avenue, SW • Washington, DC 20250-3700
https://www.fsis.usda.gov

USDA Revises Guidance on Date Labeling to Reduce Food Waste is a December 2016 press release on new guidance aimed at reducing food waste 
by encouraging food manufacturers and retailers that apply product dating to use a “Best if Used By” date label, at
https://www.fsis.usda.gov/wps/portal/fsis/newsroom/news-releases-statements-and-transcripts/news-release-archives-by-year/archive/2016/nr-121416-01.

Focus on Resources
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FOR THE CONSUMER

By Adrienne Forman, MS, RD, CDN
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Cornell Center for Behavioral Economics in Child Nutrition Programs (B.E.N. Center)
Cornell University • Ithaca, NY 14853
https://smarterlunchrooms.org

The B.E.N. Center’s Smarter Lunchrooms Movement encourages evidence-based, no-cost or low-cost changes in school lunchrooms to improve 
student participation, reduce food waste and nudge students to make healthier food choices at school. The 2016 Smarter Lunchrooms Scorecard lists
60 research-based strategies that school nutrition staff or administrators can use to evaluate the lunchroom and identify areas for improvement, at:
http://www.smarterlunchrooms.org/sites/default/files/documents/SLM-Scorecard2.0_4.pdf

Food Waste Reduction Alliance
1350 Eye (I) Street NW  • Suite 300  • Washington, DC 20005
http://www.foodwastealliance.org

Best Practices & Emerging Solutions Guide is a toolkit to help guide companies through the basic steps in food waste reduction. It includes best 
practices to keep food out of landfills and strategies to help reduce food waste, solve barriers to donation and divert food waste, at
http://www.foodwastealliance.org/wp-content/uploads/2013/05/2015FWRAToolkit_Web_FINAL.pdf. A 2016 food waste survey report, Analysis of U.S. Food 
Waste Among Food Manufacturers, Retailers, and Restaurant, is at
http://www.foodwastealliance.org/wp-content/uploads/2013/05/FWRA-Food-Waste-Survey-2016-Report_Final.pdf

ReFED
http://www.refed.com

The Roadmap to Reduce U.S. Food Waste by 20 Percent is a detailed economic analysis and action plan to reduce food waste. It identifies scalable,
cost-effective solutions to encourage multi-stakeholder action that covers financing, policy, innovation and education. The full report, executive
summary, key insights and solutions are at http://www.refed.com/download.

Further With Food
https://furtherwithfood.org

Further With Food: Center for Food Loss and Waste Solutions, of which the Academy of Nutrition and Dietetics is a founding partner, is an online 
resource center for businesses, government, academics and consumers that aims to help cut food waste in half by 2030. 
Users find information and share solutions to reduce the surplus of food generated, feed the hungry and divert food to beneficial use. 

Academy of Nutrition and Dietetics
120 South Riverside Plaza, Suite 2000 • Chicago, IL 60606-6995 • 800/877-1600 Ext. 5000
http://www.eatrightpro.org 

The State of America’s Wasted Food & Opportunities to Make a Difference, by Chris Vogliano, MS, RD, LD, and Katie Brown, Ed.D., RDN, LD, is a 2016 report
by the Academy of Nutrition and Dietetics Foundation that covers where wasted food occurs in America, the hidden costs of wasted food, efforts to
reduce waste, and how RDNs can make a difference, at 
http://eatrightfoundation.org/wp-content/uploads/2016/09/The-State-of-Americas-Food-Waste-Report.pdf

Adrienne Forman, MS, RD, CDN has extensive experience developing child and adult weight-management programs. She works
with Healthy Weight Partnership, Inc. as their child weight management specialist for MEND (Mind, Exercise, Nutrition… Do it!), the world’s
largest community-based, healthy-lifestyle program for children who are overweight and their families. Adrienne enjoys editing and writing
about nutrition for consumers. She is co-author of the book Fit from the Start: How to Prevent Childhood Obesity in Infancy. In prior years,
she was the director of nutrition communications for Shape Up America!®, a contributing editor of Environmental Nutrition newsletter for
15 years, and a senior nutritionist with Weight Watchers and one of the creators of the original Points® plan.
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Research Reviews

Wilkie, A., R. Graunke, R. C. Cornejo, 2015. Food Waste Auditing at Three
Florida Schools. Sustainability. 7:1370-1387. doi:10.3390/su7021370. 

This study looked at the food wasted in the cafeterias of three
schools in Alachua County, Florida during the 2012–2013 school year. The
schools were a public elementary school (School A, 436 students), a
technical alternative high school (School B, 247 students), and a private
combined middle and high school (School C, 355 students). School C did
not have a kitchen and all food was either catered or brought from home.
Schools B and C had vending machines in their cafeterias. This study looked
at the percentage of the waste stream that was food waste, not the
percentage of food served that was wasted. 

The food waste fraction was the largest component of school cafeteria
waste streams, 47.1% in School A, 57.8% in School B, and 48.9% in School C.
Other waste included milk (22.2% in School A, 3.0% in School B, and 0.0% in
School C), paper products (tissue, milk cartons, pasteboard, paper plates,
and cardboard), and plastics (plastic wrap, packaging, and utensils). The
smallest portion of waste consisted of metal and glass. 

The average total waste generation ranged from 50.5 (School C) to 137.6
grams (School A) per student per day. Mean generation of food waste
ranged from 24.7 (School C) to 64.9 (School A) grams per student per day.
The average cafeteria waste generated among all three schools was 102.3
grams per student per day, with food waste alone contributing 52.2 grams
per student per day.

School C had no kitchen waste. Kitchen waste from School B was included
in this study. At School C, students chose their own lunches from a menu
provided by off-campus restaurants. Therefore, the food may have been
more appealing than school-provided meals, accounting for less food waste.
School C also did not serve breakfast, decreasing the number of meals
served. The larger amount of milk wasted in School A reflects that more milk
was served to the elementary school students than the high school students
in School B. School C did not serve milk. 

One-third of food produced globally is lost or wasted, and school cafeterias
are a major contributor to food waste. The authors point out that such food
waste can be collected and recycled using composting or anaerobic
digestion to generate beneficial end products, including soil amendments
and bioenergy, and that over 75% of the cafeteria waste from schools such
as these could be recycled using those methods. The authors also suggest
that serving food after recess, improving food quality, providing nutrition
education, using smaller portion sizes, allowing self-service fruit and
vegetable bars, and involving students in cooking and food preparation
could help to reduce food waste at schools. 

Neff, R., M. Spiker, P. Truant, 2015. Wasted Food: U.S. Consumers'
Reported Awareness, Attitudes, and Behaviors. PLoS ONE 10(6):
e0127881. doi:10.1371/journal.pone.0127881 

In the United States (U.S.), 31-40% of the post-harvest food supply is wasted,
mostly by consumers. For this study, members of a nationally representative
panel filled out an online survey about awareness, attitudes, and behaviors
regarding wasted food. Out of the 1,998 panelists given this survey in April
2014, 1,010 (51%) responded. 

Of those surveyed, 42% said they saw or heard information about wasted
food and 16% had looked for information about reducing food waste. Also,
24% felt that they were “very knowledgeable about food waste,” and 38%
felt that they were “fairly knowledgeable.” Significant differences were seen
by age and parental status with 30% of older respondents feeling “very
knowledgeable” about food waste vs. only 23% of younger respondents.

Although 27% of non-parents felt they were “very knowledgeable,” only 13%
of parents felt that way. Although 45% of respondents correctly said that
40% of the nation’s food supply is wasted, 13% reported that they did not
discard any food, 56% reported they discarded 10% of purchased food, and
only 10% indicated that they discarded 30% or more. Furthermore, 73% felt
that they discard less than an average American household, and only 3%
felt that they discard more. In addition, 29% felt that “a fair amount” or “a
lot” was avoidable. Although 10% of younger respondents felt that “a lot”
of discarding was avoidable, only 3% of older respondents felt that way, a
significant difference. 

The most commonly discarded items were fruits and vegetables, followed
by homemade meals, bread, meat, milk, and packaged foods. Of those
surveyed, 37% felt that they throw out either “none” or “hardly any” food in
all categories. Also, 52% felt that discarding food bothered them “a lot”, while
9% reported, “not at all.” 

Respondents were mainly motivated to reduce waste by saving money.
Setting a good example for their children was second among parents.
Environmental concerns were ranked last, with 22% of respondents who
felt that greenhouse gas emissions, energy, and water were “not at all
important” motivations. In addition, 41% of respondents who compost said
that because they compost, discarding food does not bother them. 

When asked about how they decide to discard milk, 72% of participants
checked “use my senses,” 39% go by the “use by” date, 22% go by the “sell by”
date, 18% considered how long the milk had been opened, and 12%
considered how the milk had been stored. Furthermore, 91% of participants
reported to pay attention to date labels. For bananas, the average response
that 40% brown was acceptable. Over 1/3 of participants felt that they
exerted “a lot” of effort to reduce food waste. Frequently selected reasons
given for discarding food were a concern about foodborne illness and a
desire to eat only the freshest food.

Of those who responded, 23% said they were very interested in taking
action to reduce the amount of food discarded, 65% were fairly or
somewhat interested and only 12% were not interested. Also, 43% said it
would be easy or very easy to reduce the amount of food discarded, while
16% said it would be difficult or very difficult. This was significant with
parents since 45% of non-parents reported that it would be “very easy” to
reduce their household’s food waste vs. only 35% of parents.

Participants indicated that they “would like to see” more re-sealable
packages (57%), a greater variety in product sizes (50%), “buy one, get one
later” sales (48%), and discounts for foods that are over-ripe or near
expiration (48%). They also indicated that they would like to see baked
goods, bagged salad, bread, and meat (43, 41, 39 and 29%, respectively) in
smaller packages. 

When asked questions about how restaurants could reduce discarded food,
respondents selected donating excess food (73%), serving smaller portions
(61%), making items to order vs. ready-made items (37%), and providing
smaller salad bar plates (30%). Participants did not favor reducing menu
variety (15%) and eliminating salad bar trays in favor of plates (8%). 

This consumer survey provides insight into U.S. consumers’ perceptions
about wasted food. The researchers mentioned that these findings suggest
approaches for reducing food waste. Most people underestimate the
amount of food they actually waste and see themselves as discarding less
food than the average American, being knowledgeable and engaged, and
focusing on budgets and food freshness. The authors also said that there is
a need for improved food safety guidance and an improved expiration date
label system to reduce unnecessary wastage. 

Jacqueline Gutierrez, MS, MSEd, RD, CDN is owner of Red Apple Concepts. She can be reached at jackieRD@redapleconcepts.

By Jacqueline Gutierrez, MS, MSEd, RD, CDN
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For our spring issue, we asked our Executive Committee/Leadership Team 
to share what they are doing to decrease food waste at work or at home: 

For work, I portion out food materials based upon classroom size so as not to have leftovers. At home, I make every effort to freeze/preserve
everything I purchase prior to the expiration date. For items that I was unable to freeze before their ‘last hoorah’, I make my “Kitchen Sink
Casserole”. It may sound unappealing, but don’t let the name fool you! Everything is in it, but the kitchen sink. My last one contained
quinoa, cheddar cheese, milk, Brussels sprouts, colored bell peppers, mushrooms, sun-dried tomatoes, and onions; baked in the oven at
375 for 45-50 mins. My Brussels sprouts, mushrooms, and peppers were beginning to parish; so I made a baked dish that included the
flavors of all. I try to never let anything go bad if I can help it!

Teresa L. Turner, MS, RD, LDN – NEP DPG Nominating Committee Chair-Elect

I usually cook just what I am going to eat, but if I know I will have a busy week, I’ll prepare extra servings of chicken or taco meat and take
to work for lunch. I also purchase small amounts of certain foods such as soy milk and bread that I know will spoil quickly.

Bridgit Corbett, EdD, RD, LD – NEP DPG Nominating Committee Chair

I make a crustless quiche for Sunday lunch.  I have a recipe that has 3 cups of vegetables and is a great way to incorporate
leftovers.  You can also include frozen vegetables, like broccoli, that are cooked for 1 minute in the microwave. My son’s school has a
Green Club and they started composting a few weeks ago.  I use a quart size bag and place coffee grounds and banana peels and my
son takes it to school on Wednesday.  I hope to see how they are doing soon. My advice is to know your schedule for the week.  If you
have 2 or 3 nights with games or meetings, it may be better to buy frozen vegetables and 3-6 pieces of fresh fruit instead of too many
items that have to be cut up and placed in containers.  

Sharon Lutheran, MSH, RN, RDN, LDN, CLC – NEP DPG Chair

I reached out to the owner/chef Nathan Conkle at The Gathering Café, my favorite healthy local restaurant in Charleston SC.  Chef Nathan
shares, “One thing that we do at the restaurant is to make our own vegetable broth utilizing food scraps that may often get tossed away.
An example would be to always save the stems from parsley we purchase or the leaves from celery stalks.  We also train staff to be mindful
of how they are cutting the vegetables so that we have as little waste left on the plant as possible.  I guess I look at it from two angles; one
being the business side that minimizing waste is good for the bottom line and also from a moral point of view; that it’s just wrong on so many
levels to be sending perfectly good and nutritious food to a land fill.  I think the challenge we have in the kitchen both at work and home is
to stay mindful of all the labor from the farmer to the truck drivers and to you as the cook that went into producing our food and to the
countless people in the world that may be going to bed hungry.  Maybe if we can slow down a bit when we pick up our knives and be
mindful, it will help us be less wasteful.”

Ashley Jordan Ferira, PhD, RDN – NEP DPG Incoming Chair Elect

I serve in the role of the President-Elect for the Blue Ridge Academy of Nutrition and Dietetics (BRAND), in Virginia, and along with my
colleagues we dedicated our Spring 2017 Nutrition Conference to the theme of sustainability and reducing waste. For my clients who are
interested in reducing food waste, I recommend "Kitchen Confidence: Improve your Health, Save Money, Waste Less", written by Amanda
Terillo, MS, RD. In this book, Amanda discusses,  ways to reduce waste and composting. Recently, we have started composting and using
compostable utensils at our BRAND conferences and member events. 

Lisa Shkoda RDN, CNSC – NEP DPG Public Policy and Advocacy Leader



Growing up in the poorest county in TN, my parents always planted a garden. We picked wild blackberries, muscadines, apples and peaches.
We learned from the Cooperative Extension Service how to preserve foods.  Electricity came to our county in the 1959s through rural electric
cooperatives. Mother enrolled in home demonstration clubs where she learned the latest techniques in canning and preserving foods.
During winters we cooked dried beans and peas over the open fireplace. A wood stove was fired to cook biscuits and cornbread and heat
our small home. Looking back now, those were tough times for poor families, but our parents taught us to use a little fertilizer and have
respect  for the earth. We grew sugar cane and made molasses; jams and jellies from fruits in summer.  Cucumber pickles and beets were
grown and canned.  If any food was left over, it was fed to the hogs, chickens, geese and pets. Now if I have a take-out meal at my home or
purchase foods at one of several grocery store chains or have a food box delivered, I have to be careful to not over purchase.  I have a freezer
for overflow foods.  

Barbara Ann Hughes, PhD, RD, LDN, FADA – NEP DPG HOD Delegate 

I am a fan of freezing items I can’t eat before they spoil. Some of my favorite items to freeze include leftover enchilada, pizza, or tomato
sauce. I pour sauce into ice cube trays to freeze individual servings, then place in a zip top bag. When I need a small amount I just pull out
a cube. Bread: to keep bread from getting moldy, I take half the loaf and freeze. Soups, casseroles, etc.: making a large pan of soup or a
big lasagna is often too much food. I divide servings into 1 cup plastic containers and freeze. They make great grab and go work lunches,
just reheat in the microwave. Bananas: I dislike any brown at all on my banana (I prefer green). So when the banana is still perfect I cut
into cubes and freeze. I use the cubes in smoothies. If it is brown, I mash and freeze and use in banana bread, muffins, or pancakes.

Pauline Williams, PhD, MPA, RDN, CD – NEP DPG Chair-Elect

Have you ever had a kitchen without a garbage can?  One of my waste management goals beginning 10 or more years ago was to collect
any food waste: non-edible seeds, skins, fat trimmings, food or beverage not eaten or waste in cooking utensils, and create a small compost
area in my garden.  This eliminates frequent use of the disposal and any trash bags.  I do use paper or plastic bags from grocery or any other
purchase to collect waste paper, cans, food wrappers, boxes, plastic tops and the like, by leaving one in the corner of my sink.  This bag
is placed in the outside garbage can once or every other day—usually in the evening.  This eliminates odors, chance of ants and gives me
a chance to enjoy the night sky. At my grandchildren’s school, one room is a ‘creative room’ where students come once every two weeks
or so for an hour.  Families are asked to donate anything safe and clean to the ‘supplies.’  My contribution has been empty, clean yogurt
containers of various shapes, netting from fruit bags, paper rings inside paper towel and toilet paper rolls, and leftover plastic spoons and
forks. However, I should note that I am keeping a large bag of the paper rings so my grandchildren and I can paste them outside a large
appliance box to create our own log cabin that they can crawl into and read or play.

Gail C. Frank, DrPH, MPH, RD, CHES - NEP DPG Treasurer

Growing up in a large family there was a very conscious effort to not waste
food but to re-purpose the food in a new recipe.  I have continued to carry
this habit into my family meals and now as an empty nester.  Be mindful
to freeze, eat leftovers and not to over buy at the grocery store. In
presentations. I discuss food waste and share two of my favorite resources:
1) The EPA Food Recovery Hierarchy 2) Food Don’t Waste It poster from WW I. 
I find these two resources are easy to explain and understand by any
audience.   I also set forth a personal challenge to keep a 3 day food record,
not of the food you eat, but of the food you have thrown away. 

Karen S. Bakies, RDN, LD – NEP DPG Secretary
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I plan my meals around my schedule. If there’s a meeting at work, I’ll bake muffins or cook soup to bring into work.  We usually have
pot-luck lunches and everyone gets to try something different.

Elizabeth Verzo, MS, RD, LDN – NEP DPG Communications Chair

For our spring issue, we asked our Executive Committee/Leadership Team 
to share what they are doing to decrease food waste at work or at home: 


