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Alliance for Potato Research and
Education (APRE)

Mission

APRE is dedicated to advancing scientific understanding
of the/ role potatoes play in promoting the health of all
people.

Research Imperative

Demonstrate that potatoes are a favorable vegetable and
preferred source of quality carbohydrates in healthy
dietary patterns.
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Research Roadmap Priorities

Poatoes and Cardiometabolic Health

Diabetes Gut Health Heart Health I-IealthyWelght

Potatoes in Healthy Dietary Patterns

Diet Quality and Culturally Appropriate Food Patterns

Potatoes in Healthy Lifestyles

Performance Aging




Research Pipeline Recap

30 Studies Funded

7 Manuscripts Published

4 Reviews and Commentaries Published

3 Manuscripts Submitted for Publication

9 Studies Completed or Near Completion

12+ Studies Presented at Conferences

13 studies have fry or chip component

’

Q ¢
2.4,

w

re

The Alliance for Potato
Research and Education
(APRE) was established in
June 2011 to advance the
scientific understanding

of the role potatoes play in
promoting health, including
the role of potatoes on
cardiometabolic health,
healthy dietary patterns,
and healthy lifestyles (with
an emphasis on athletic

performance and life stages).
These summaries highlight
research currently underway.

Visit apre.org for more
information, including an
overview of APRE’s Research
Integrity Guidelines.

Alliance for Potato Research and Education

Nutrition Research Program

Impact of 2 Low Glycemic Load (GL) Diet Containing Potatoes on Body Composition and
Cardiometabolic Health in Subjects with Metabelic Syndrome (MetS) (2018*)

Jamie Baum, PhD, University of Arkansas

A clinical trial investigating the short- and long-term effects of consuming various forms of
patatoes as part of low GL diets in MetS subjects on markers of cardiometabalic health,

such as blood glucose and cholesterol levels. Participants will consume at least four potato
meals per week as part of a low GL meal, sither prepared white potatoes or proces:

fried potatoes.

Cardiometabolic Beneflts of Potatoes Mediated Along the Gut-Vessel Axis in Adults with
Metabolic Syndrome (MetS) (2018)

Richard Bruno, PhD, RD, The Ohio State University

A clinical trial examining potatoes in a diatary pattern based on the 2015-2020 Dietary
Guidelines for Americans (DGA), in patients with MetS. The study will assess how potata
resistant starch impacts the gut microbiome, which can impact cardiovascular health.

Efficacy of Potato Resistant Starch (RS) on Improving Gut Micrebiota Composition,
Inflammatory Profile, and Insulin Signaling in High-Fat Fed Rats{2017)

Claire de La Serre, PRD, University of Georgis

An animal trial conducted in rodents that will assess the impact of potato RS supplementation
on changes in gut microbicta compasition. The study will look at gastrointestinal function,
inflammatory signaling and insulin function to understand the role of potato RS as 2 potent
prebictic, with potential therapautic benefits against obesity and its asscciated comarbidities.
[Published: Klingbeil, E.A., Cawthon, C., Kirkland, R de Lz Serre, C.B. (2019) Potzto-Resistant
Starch Supplementation Improves Microbiota Dysbiosis, Inflammation, 2nd Gut-Brain Signaling
in High Fat-Fed Rats. Nutrients. doi:10.33%0/nu11112710]

Potato Product Form Impacts In Vitro Starch Digestibility and Glucose Transpert but Only
Medestly Impacts 24h Bleod Glucose Response in Humans (Published)

Mario Ferruzzi, PhD, North Caroling State University

A trial with pre-clinical and dinical components assessing the digestive release and accessibility
ofwhite potato phenols, as well 2s the ability of potato phenalics to impact starch digestion
and glucose uptake and transport. The study will also assess the impact of potatoes on the

gut microbiome.

[Published: Min, L.. George. J.. Hunter, 5., Hamaker, B., Mattes, R., Ferruzi, M.G. [2019). Potato
product form impacts in vitro starch digestibility and glucose transport but only modestly
impacts 24h blood glscose response in humans. Food & Function. doi:10.103%/c8fo02530d]

Potato Consumption and Risk of Chronic Disease: Qualitative Gap Analysis (2018)

Liz Johnson, PhD, Tufts University

An evidence mapping project summarizing published data related to potato intske and
biomzrkers of health and disease over the past 10 years. The analysic will include interviews
with key nutrition and health experts to identify gaps, strengths and weaknesses of currently
published trizks in an effort to make recommendations to help improve future studies.

[Manuscript under review for publication in the joumnal Current Developments in Nutrition ]
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*Multiple manuscripts expected from study.
Sta ge 0 Contract signed Please se« research program overview for
REP: details on manuscripts.
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Nutrition Science

High-Quality Carbohydrates

A Concept in Search of a Definition

Mitche! anter, PhD

The tenrs “high- and low-quality carbohydrate” are often
ascrbed 10 individual foods as a means of describing the
healthfulness of the food in question, without any empinical
definition of what constitutes high or low qualty. This anide
summarzes the views of experts on the concept of carbohy-
drate quality and the numerous factors that should be
considered when assessing the qualty of a carbohydrate-

containing food or meal. Nutr Today. 2019;54(6)289-295

he implications of macronutnient intake on health
T and disease are controversaal. In the Lite 19508

Dr Ancel Keys and othens’ seemingly declared di
ctary fat the enemy of the people,” and fat consumption as
a percentage of cadories dechned somewlat during the
emuing decades. More recently, fat's mole in pronuoting
obesity and chronse disease has been reevahated, and ad
vice to decnese total and saturted Fat intake has been vig
orously detuted ** Al the sume time, same experts have
yuestioned the overall volume of carbobydrate necessary
in the diet based bargely on observational data indicating
4 concomitant fse in cuirbobydte intake (particulady low
nutrent-dense carhohydrte sources) and overweight
obesity, as well as an increased prevalence in metabolic
syndrome and type 1 diabetes.” Nevertheless, suggestions
that the prinsery macronutnient concem should be the
amount of carbohydrite one consumes are equivocal
Those who suppost this perspective often do not consider
data indicating calories from nearly all food groups with
the exception of fruits and vegetables have increased in
the recent past. Average encrgy intake in the United States
i 700 calories per day tagher than in 1950, wheneas energy
expenditure has decreased.”

Thwese insses are prompting nutrition experts o nethink
the most desimable mix and volume of mracronutnents for
Buevsens bealth. Although most experts agree tat o diet com
posed of 7004 o mone calodies as cathohydrate b too high

(this was the upper lima of recommendations ofien made

m the 19805 and 1990s), an “optaral” mto of cubolbydrte.
fat/protein for health remains elusive. Carbohydrate in
tukes of 300 g/d, or approximately 400 1o 60% of calories
are assoczted with the lowest body mass indsces in aduls,”
and lower mortality has been associated with carboby drate
intakes providing 0% to 53% of calaries” A1 the same
time, disappearince duta from the US Department of Agn
culture suggest an overall increase in caloric intake, and
e the macronutrient mix, may have precipatated the ris
ing obesity epidemic in the United States

Althoagh much has been written in recent years about
the benefits of low-carhobydeate, high-protein, and high
fat diets, most health experts contimse (o promote 2 more
halunced appecach with carbohydrtes the predomannt
source of macronutrients. There sevms 1o be no clear an
swer 1o this diet/health/disease conundnum, particularly
as it relates 1o carbohydnte intake:

When asesing cirboliydrate newds, vanous facton st
be considened. ' Carboliydrates are not homogeneous en
tities, and casbohydrte-containing foods differ greatly in
mutrtional quality. The amount and type of sugar, starch,
and fiber in 3 carbohydrte-containing food can greatly af
fectibs pliysiological impact. ' Lifestyle differences among
people, as well a5 their state of health, can also affect the
way that carhobydmtes ane assimilated and metaboloed

With respect 10 carbobydrate quality, some nuintiondsts
suggest that the glycemic index (GI), a highly kbde mes
surement that can fuchate hased on virows nutntional,
lifestyle, and physsological Bictors, is 2 key nwtnic of qual
ity. Others have amgued that nutrient denaity, or the chem
jcal structure of carbobiydrte foods, s moee indicative
of qualty. This bssuee remaing hotly debated. Does whoke
grain connote high quality? Quantity of Bber? Degree ol

processing’ What ol nald the glycemic respomse phiy
in determining carbobydrate qualing? Are there other met

rics that need 10 be considered?
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In determining carbohydrate quality,
the context in which a food is con-
sumed, its chemical composition,
and its physiological impact are all
important.
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Potato as a Source of Nutrition for Physical Performance
Mitch Kanter” - Chelsea Bkin"

Puliizhed arlire: 13 Febosary 2005
L The Mefexis 2009

Abstract

Health profesional universally agree on the impoftance of 2 halmosd diet, and e fzllscy of rdying on any one or two food
grms, &5 the meamns of achieving peak physical performance and hedth. A review of the existing ot nuintkn Hieratune
imelicates that different types of athletes and physically adive people may have shghtly different muritional requirements, but the
mxin lenets af sports nuintion have nol changed much over the kst 25 yean. The specific combmations may vary, hul carho-
hydetes, priein, and flukls are vitd components of an active mdividual s diet. Further, most availshle research supports the
mobikm that oplomal physical pedormance requires carhohydrate - and, specificall y, high-quality, muineni-dense carbohydrate
from whale food sources, like potstoes. High- quality carbolyrdrate sources — foods that offer an aray of macro- and
micmmuirients a5 well a5 enewy, can help 1o buikl 2 gong nuritional foundation for e level of rimng, recovery, and
adaptation that mos physically adive people seek 1o achieve. Low carbolydrate diets will not generally allow athletes 1o train
al the inkensity requined o atian peak physical performance.

Resumen

Umiversalmenie, los progsionales de bs sdud edin de saendo en la mportncia de na diss helancesds y 1a fdacia de confar
ya s en mao dos grupos de almentos, mmo los meadios pars lograr &l mdodmao de componiami ento fsico y salud Una revisidn
de la hiersura exidaie sobre Ia nuincidn en s depories mdica que diferenies tipos de alets v de genie fisicamente activa
pudieran taner higeramenie ¢ farenies requermmenios denuincdn, pem ks princpales posiu bados de mincdn en ke depories no
han cambiads mucho en los dlimos 25 sfics. Las combmaciones especi ficas. pudieran vanar, pero los carbohidratos, s
prokines, y 1os flusdos, son componentes vitles de una dista de un mdividuo active. M sam, a2 meyoris de b invest gacidn
dipomble repakla la nockn que &l rendimienio fisioo dplono requene de carbohidratos, ¥ epecificamente, de alta calidad,
carbohidraios de densicdad nuintiva de fuenies totzles de alimenios, como b= papas. Fuenies de cabohideios de alts cabidad,
al menios. que offecen un rango de meoro y mi cronu trientes., 25 oo de energia, pueden aywlar 2 consnor wm comimin fuerte
nuincional 2l mivel de entrenamients, reameraiin, v adapciin que la mayoria de b genie fiscamenle adiva busca lograr
Dhetes hgas en carbohidraks no le permitrd generaimente a los aflets entrenar en ks inlensided requerids para alcamar el
miix o de rendimento fson.

Keywords Hhigh-quatity carbohydrates - Potstoes - Perfonmancs

Introduction weekend warmior o the elite, competitive performer) ae more
in lune with distary trends and open o modifymyg their
With moresmimy scoms (o spos dietbans, personal tminers,  nuinbonal inkke than ever before. Smulensously, low-
nuinition bradeers and onlne spps, today's sthletes (from the  carbohydrate diets continue 1 become more prevalent in
insiresm conversation: on nuinton. Limitng carhohy-
drate consumption {and tolal calone inlake overall) may
make sense for those who are less physically sciive, but

= ChebeaElim

i SIS 2 O
high-sctivity individuals like athletes still nead high-
Minch Kamer |
- quality carbohwdrates o enhance muscle glyoogen siorage

and o deliver carhohydrate 1o muscle and other ongns

| Food Minds, 1101 West Rther Pastaay, Mimeopais, MN 35415, during sremous exercise (Helge 2017, Maughan and
usa Shirrefts 2011 )




Ongoing Research in Various Areas

* Potatoes and Resistant Starch™*
« Potatoes and Physical Performance™*

« Epidemiologic Research: Potatoes in Various Human
Populations

« Potatoes in Overweight/Obese Subjects
» Potatoes in Diabetes

» Potatoes and Blood Pressure

» Potatoes as Part of a Healthy Diet




Program Highlights:

Resistant Starch Studies




What is Resistant Starch?

A starch that is not digested and absorbed in the stomach or small intestine
 Very similar to dietary fiber

Can exist naturally in some foods
 Can also be formed when starch-containing foods are cooked and cooled

Health implications for body weight, diabetes, heart disease, inflammation, etc.

Foods high in resistant starch include:
 Oats
 Rice
« Beans
« Bananas
 Corn




Effects of Potato Resistant Starch Intake on
Insulin Sensitivity, Related Metabolic Markers
and Appetite Ratings in Men and Women at Risk
for Type 2 Diabetes

Kevin Maki, PhD
Midwest Biomedical Research

 Manuscript under development

« Study Question:

o What are the effects of eating cooked then chilled white potatoes - containing 15 grams of
resistant starch (RS) - on insulin sensitivity, breath hydrogen levels (a marker of intestinal
fermentation), free fatty acid levels and appetite/fullness scores compared to control
meals?

 Key Takeaway:

o Although a number of biomarkers (gut fermentation, free fatty acid levels, insulin
sensitivity) changed in a direction that suggested biological benefits, no statistical
differences were demonstrated between the high RS and low RS treatments in this s
Parity may be beneficial in this case.
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Influence of Resistant Starch in Baked and Boiled
Potatoes on Glycemic and Satiety Responses in
Overweight Females

Mindy Patterson, PhD, RDN
Texas Woman’s University

 Manuscript published in the journal Nutrients, September 2019

« Study Question:

o Does the amount of resistant starch (RS) in a Russet potato impact blood
glucose and insulin levels or gastrointestinal hormone levels in overweight

females?

 Key Takeaway:

o YES - Consuming a Russet potato that contains a higher amount of RS can
positively impact the glucose and insulin responses in overweight females who
are trending toward pre-diabetes or diabetes, indicating potential benefits of l
potatoes in this population. -*-
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Efficacy of Potato Resistant Starch on
Improving Gut Microbiota Composition,
Inflammatory Profile, and Insulin Signaling in
High-Fat Fed Rats

Claire de La Serre, PhD
University of Georgia

 Manuscript published in the journal Nutrients, November 2019

« Study Question:

o Are there health benefits associated with potato resistant starch (RS)
supplementation, as part of a high-fat diet in rats, on various gut microbiome markers
(gut bacteria levels, short chain fatty acid levels, inflammation, insulin resistance, food
intake and body weight)?

o Key Takeaway*:

o YES - Potato RS displayed a number of positive health benefits when consumed by
rats, as a part of a high-fat diet. _*_

*Results from animal studies are not generalizable to humans



Impact of potato resistant starch on
various cardiometabolic (diabetes/gut)
indices

Overall Key Takeaway

Collectively, the Maki, Patterson and de La Serre trials strongly
suggest the potential positive benefits of potato resistant starch
on various health indices. In addition to positively managing blood
sugar and insulin levels after a meal, changes in food consumption,
body weight, inflammation, and gut bacteria levels were also noted.




Program Highlights:

Exercise/Physical Performance
Studies




Potatoes and Physical Performance

 Research on carbohydrates and physical
performance is solid

» [ ittle question that carbs help fuel activity

...However, few studies have specifically looked at
potatoes and performance




Ingestion of Potatoes as a Nutrition
Strategy to Improve Cycling Time-Trial
Performance in Endurance Trained Cyclists

Nicholas Burd, PhD
University of lllinois

« Manuscript published in Journal of Applied Physiology, October 2019
« Study Question:

o Are potatoes as effective as a fuel source for trained cyclists during a time
trial performance, compared to a commercial sports gel or water?

 Key Takeaway:

o Yes, potatoes can be an effective fuel source and replenish energy
stog?s as effectively as commercial sports gels and other sports nutrition
products.

TS5y [POTATQEXPO] 507
o 204



Males and Females Exhibit Similar Muscle
Glycogen Recovery Across Varied Diets

Brent Ruby, PhD, FACSM
University of Montana

 Manuscript under development

o Study Question:

o Can potatoes help the body replenish energy stores (glycogen) post-exercise as effectively
as commercial sports nutrition oriented products?

 Key Takeaway:

o Yes, potatoes can replenish muscle glycogen as effectively as commercial sports nutrition
proaducts.

TS5y [POTATOEXPO] 507
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Potato Protein Ingestion Stimulates
Muscle Protein Synthesis at Rest and with
Exercise in Young Women

Stuart Phillips, PhD
McMaster University

Key Takeaways:

Purpose of study was to determine the effects of potato protein (PP) on muscle protein
synthesis (MPS) with and without resistant exercise in healthy young women.
Twenty-four healthy younger women consumed either 25 g of PP twice daily or a non-protein-
containing control for 3 weeks. Resistance exercise was performed thrice weekly with leg
extension and leg press.

Consuming PP in addition to a habitual diet increased rates of MPS at rest and there was a
further increase with REX.

PP may serve as a high-quality, vegetable-based protein supplement to augment muscle
protein anabolism in healthy young women. 1.
Study will be presented at American College of Sports Medicine meeting May 2020. ‘*'
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Looking Forward...

 Multiple other studies in the pipeline looking at various
aspects of potatoes on general health & disease.

 Will continue to publish data as it becomes available.
 Keep the industry apprised of updates.




Potatoes and Quality Carbohydrate
Foods

Addressing Misperceptions and Elevating Science on the Role of

Quality Carbohydrates in Health
ctmmnsoiey — [CEYCIG)
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Potato as a Source of Nutrition for Physical Performance
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relying on any one or two food groups, as the means of achieving peak physical performance

and health. A review of the existing sports nutrition literature indicates that different types of

athletes and physically active people may have slightly different nutritional requirements, but

the main tenets of sports nutrition have not changed much over the last 25 years. The specific l
N <

combinations may vary, but carbohydrates, protein, and fluids are vital components of an active
individual’s diet. Further, most available research supports the notion that optimal physical

performance requires earbohydrate - and, specifically, high-quality, nutrient-dense

carbohydrate from whole food sources, like potatoes. High- quality carbohydrate sources —

foods that offer an array of maero- and micronutrients as well as energy, ean help to build a

strong nutritional foundation for the level of training, recovery, and adaptation that most
physically active people seek to achieve. Low carbohydrate diets will not generally allow

athletes to train at the intensity required to attain peak physical performance.
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Quality Carb Scientist Engagement

e Interviews
* Briefings

« AJCN Editorial (exploring)
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