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Our commitment to nutrition leadership started more than 140 
years ago:

“The circumstances of life should never be a 

barrier to good nutrition” –

Henry Parsons Crowell

Founder of Quaker Oats
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Rooted in nutrition science

• Since receiving the heart health claim in 1997, Quaker has 

continued to invest in and support nutrition research 

• We’ve learned more about the nutrients in oats and how they 

compare to other whole grains. 

• We’ve also learned about polyphenols that are unique to oats, 

called avenanthramides, which have antioxidant effects. 

• We’re exploring additional benefits for beta-glucan, the soluble 

fiber found in oats, and for oats in general, such blood pressure 

reduction, digestive health, glucose control and satiety

Protein

Avenanthramides

Polyphenols

Beta-

glucan

Healthy

Fats

Magnesium

PhosphorousThiamine
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Our focus for today

Food for digestive tract bacteria
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Introducing our speakers

Sofia Moran-Ramos, MSc, PhD

Associate Professor at the 

National Institute of Genomic 

Medicine, Mexico City

Marcia Daskal, MS, RD

Recomendo Nutrition

Sao Paolo, Brazil
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• Discuss the role of the microbiome in metabolic health

• Present research exploring the effects of whole grains and oats on the 

microbiome

• Share practical ways to incorporate oats into the Latin American diet

Today’s agenda: 



Effect of Oat consumption on the gut
microbiome: A Potential Link for

Metabolic Health

Sofía Morán-Ramos, MSc PhD

Unidad de Genómica de Poblaciones aplicada a la Salud

Facultad de Química, UNAM-INMEGEN

March 2020

http://depa.pquim.unam.mx/logos/images/fullsize/buhor.JPG
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Microbiota of the gastrointestinal tract

More that 500 different species

“All disease begins in the
gut”

Hippocrates

460-360 BC 

Billions of bacteria

Metabolic activity
equivalent to the liver



General functions carried out by the gut microbiota

• Barrier
• Inhibition of pathogens colonization
• Modulation of intestinal cellular proliferation, differentiation and apoptosis

• Immunity
• Modulation of local and systemic immune response

• Regulation of fat deposition in the host
• Modulation of lipogenesis and fatty acid oxidation

• Metabolic functions
• Energy extraction of non-digestible carbohydrates
• Water and electrolytes absorption
• Vitamin and amino acid synthesis
• Xenobiotics metabolism

Sommer & Backhed, 2013, Nature reviews microbiology
Villanueva-Milla et al., 2015, J Physiol Biochem
Greiner & Backhed, 2011, Trends in endocrinology and Metabolism



Microbial metabolites and its interaction with the host

Holmes et al., Cell Metabolism, 2012 



Determinants of human gut microbiome composition

Diet Medication

Geography

Life stages

Stress and excercise

Feeding
mode Type of 

birth
Falony et al , 2016, Science



SYMBIOSIS OR DYSBIOSIS

“An imbalance in the gut 
microbial structure or 
function which may lead to 
developing different diseases”
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Fig. 1

Gut microbiota and the immune system

Bifidobacterium Bacteroides

Host genetics and microbial composition

Myd88

Tlr5

Trl5

Trl5

Disease-associated gut microbiota

Lactobacillus

Diet

- Host genetics
- Maternal transfer and
  early colonization
- Antibiotics and medications
- Infection
- Inflammation
- Stress
- Hygiene
- Age 

Microbial composition

Immune regulation

Homeostasis

Immune dysregulation

Symbiosis Dysbiosis

SCFA
PSA
PTGN
(and so on)

Virulence factors

Inflammation

- Intake of fiber
- Obesity

Figure 1  Diet, microbial composition and regulation of the immune system. Diet and other 

environmental and host factors have a major effect on gut microbial composition. Our model would 

suggest that balanced microbial composition results in symbiosis; this provides regulation of immune 

and inflammatory responses through anti-inflammatory and/or immunomodulatory products such as 

SCFA, polysaccharide A (PSA) and PTGN, which helps maintain homeostasis. Dysbiosis would lead 

to dysregulation of the immune system through lack of beneficial microbial products and an increase 

in virulence factors, which could leave the host susceptible to inflammation. Dysbiosis could occur 

through the consumption of a Western diet, as well as through changes induced by factors such as 

host genetics, maternal transfer and antibiotic use.
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Petersen & Round, 2014, Cellular microbiology



Metabolic endotoxemia contributes to the development of 
metabolic diseases

Homeostasis Dysbiosis

Moschen, 2013, Trends in endocrinology

Inflammation

Insulin resistance



The presence of obesity and metabolic diseases is associated to 
a lower gut microbial diversity

Verdam et al., 2013, Obesity

Lim et al., 2016, Gut

Metabolic Syndrome
Obesity

Ahne et al., 2017, Nature Medicine



Urbanization and low fiber diets 
could lead to the loss of 
microbial diversity

Dominguez-Bello, 2018, Science

Vangay et al, (2018) Cell



Diet - microbiome interactions influence cardiovascular risk

UCLA 

   Brian Bennett 
   Jake Lusis 
   Elin Org 

USC 
   Hooman Allayee 

U Penn 
   Rick Bushman 

   Jun Chen 
   Gary Wu 

   James Lewis 
   Hongzhe Li 

The Cleveland Clinic 

   Zeneng Wang 
   Beth Klipfell 

   Robert Koeth 
   Bruce Levison 

   Jonathan Smith 

   Wilson Tang 
   Joe DiDonato 

Acknowledgments!

National Institutes of Health (NHLBI) 

Office of Dietary Supplements  

Tang, 2013, NEJM

Higher circulating levels of 
TMAO are associated to a 
higher CVD risk



Oats: beta glucans and other components

Compuestos fenólicos

Kristek et al, 2018, Nutrition Bulletin
Grundy et al, 2018, Food and Function



Oat consumption and metabolic health effects

Whitehead et al 2014

>3g /d of oats beta 
glucans is linked to 

LDL cholesterol
lowering effect (-0.25 

mmol/L)

>5g /d of Oats shows 
an insulin lowering

effect
Bao et al., 2014 BJN



Possible mechanisms involved in the oat associated metabolic 
health effects

• Fiber: Decreased reabsorption of bile 
acids and increase in bile acid synthesis 
from the cholesterol pool

• High viscosity fiber: delay gastric 
emptying and reduce/delay digestive 
enzymes action

• Antioxidants: improving inflammatory 
status 

• Phytoesterols: Decreased cholesterol 
absorption in the gut

• Modulation of bile acids profile?

• Modulation of gut microbiome 
composition or function?

Othman et al., 2011, Nutrition Reviews



Potential influence of the gut microbiota on oats health related effects

Diet and functional
foods

Metabolites
Health effect

GUT 
MICROBIOTA

Schroeder., 2016, Nature medicine



The effect of oats on the gut microbiome: in vitro studies

• “In vitro” evidence show that oats 
induce Bifidobacterium growth and 
short chain fatty acid production

Kristek et al, 2018, Nutrition Bulletin



Author Subjects Time of 
intervention

Type of food Gut microbial
effect

Metabolites Metabolic effect

Bridges et al.,
AJCN, 1992 

20 
hypercholesterolemic 
men (USA)

3 weeks 110 g/d of Oat 
bran (hot cereal
and oat bran 
muffins)

↑ Acetate ↓ Total and LDL cholesterol 
leves after the intervention

Nilsson et al., 
EJCN, 2008

25 healthy adults
(Sweden)

12 weeks 40 g/d of Oat 
bran (bread) 
enriched in  b-
glucans

↑ Acetate, 
propionate and 
butyrate at 8 weeks

Not determined /Focus on 
gastrointestinal health

Connolly et al., 
Frontiers in 
Microbiology, 
2016

30 adults with glucose 
intolerance or  
hypercholesterolemia 
(UK)

6 weeks, WO 4
weeks

45 g/d of oat 
cereal vs refined 
version

↑Bifidobacterium,
Lactobacillus y 
Ruminococcus

No changes in SCFA ↓ Total cholesterol levels and a 
trend towards lower fasting 
glucose

Valeur et al.,  
BJN, 2016 10 healthy adults

(Norway)

1 week 60 g/d of 
oatmeal

No changes in SCFA Not determined /Focus on 
gastrointestinal health

Li et al., 2017, 
Frontiers in 
Microbiology

26 healthy adults
(China)

1 week 500 g/d of Oat 
flour

↑Bifidobacterium 
adolescentis

Not determined 

The effect of oats consumption on the gut microbiome: human 
studies



Some considerations …

Kristek et al, 2019, British Journal of Nutrition

“In vitro”, experiments show that SCFA 
production results from different oats 
components

Changes in bacterial abundance seem 
to be non permanent

Connolly et al., 2016, Frontiers in Microbiology



Diet – gut microbiota - metabolic phenotype interaction

Hughes RL, et al,  2019 

Perfil de microbiota



Gut microbial profiles could influence the effect of diet on the 
metabolic phenotype

Propionate

Great variability in 
SCFA production 
among subjects

Christensen et al, 2018, AJCN
Nilsson et al, 2008, European Journal of Clinical Nutrition

• 25 healthy adults
• 40 g/d of oat bran 

bread
• 12 weeks

Butyrate



Dietary fiber includes a wide range of molecules

Hamaker & Tuncil, 2010, Journal of molecular biology



The effect of oats consumption in the gut microbiome: new 
evidence of animal studies

Ryan et al, 2017, Microbiome

Akkermansia

Apo E KO mice

• 24 weeks
• 7% of Oat bran powder in 

the diet



Conclusions

• Human studies show that oat consumption may 
improve metabolic health

• Available evidence from in vitro and human 
studies suggest oat consumption can increase 
Bifidobacterium abundance in the gastrointestinal 
tract

• While in vitro studies show that oat consumption 
increase SCFA levels, its production in humans 
might be influenced by individual microbial 
profiles.

Derrien., 2017, Trends in Microbiology
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Oats: far beyond oatmeal

Marcia Daskal, MS, RD
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Marcia Daskal

• Dietitian in São Paulo area, Brazil

• Master in Science

• Founder of @recomendo.ntr

• Health and wellness coach

• Health communication enthusiast

• My job is to empower people to enjoy 
food, eat smarter and make better 
food choices
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Any opinions or scientific interpretations expressed in this presentation are those of the author and do not necessarily reflect the position or policy 
of PepsiCo, Inc.
All rights are reserved by Marcia Daskal, and content may not be reproduced, modified, disseminated, published, or transferred in any form or by 
any means, except with the prior authorization from the author.
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Part I - Fiber and whole grains

.

Reynolds, A et al. Carbohydrate quality and human health: a series of systematic reviews and meta-analyses. Lancet 2019; 393: 434–45 



Marcia Daskal

Fiber/whole grains consumption - Latam

Gómez, G, et al. Diet Quality and Diet Diversity in Eight Latin American Countries: Results from the Latin American Study of Nutrition and 
Health (ELANS). Nutrients. 2019 11, 1065.

https://academic.oup.com/nutritionreviews/article-abstract/74/2/131/1924832
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Kovalskys, I, et al. Latin American consumption of major food groups: Results from the ELANS study PLoS ONE 14(12): e0225101. 

Whole grains consumption - Latam



Marcia Daskal

ELANS
• ELANS is a multicenter cross-sectional nutrition and health surveillance study 

of a nationally representative sample of urban populations from eight Latin 
American countries (Argentina, Brazil, Chile, Colombia, Costa Rica, Ecuador, 
Peru and Venezuela).

• Mean fiber intake: 16,36g/day

• Adequacy to whole grain consumption (100g/day): 2,4% 

Gómez, G, et al.  Diet Quality and Diet Diversity in Eight Latin American Countries: Results from the Latin American Study of Nutrition 
and Health (ELANS). Nutrients. 2019 11, 1065

Kovalskys, I, et al. Latin American consumption of major food groups: Results from the ELANS study PLoS ONE 14(12): e0225101. 

• WHO recommendation for fiber intake: 25g/day
WHO/ FAO. Publ Health Nutr 2004, 7:245–250 

https://academic.oup.com/nutritionreviews/article-abstract/74/2/131/1924832
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Oats – fiber

Gulvady, AA, Brown, RC, Bell, JB. Nutritional comparison of oats and other commonly consumed 
whole grains.  In : Chu, YiFang. Editor. Oats nutrition and technology. Wiley Blackwell, 2014.
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Oats –nutritonal profile (minerals)

Gulvady, AA, Brown, RC, Bell, JB. Nutritional comparison of oats and other commonly consumed whole grains.  n : Chu, YiFang. Editor. Oats nutrition and technology. 
Wiley Blackwell, 2014.
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Oats –nutritional profile (vitamins)

Gulvady, AA, Brown, RC, Bell, JB. Nutritional comparison of oats and other commonly consumed whole grains.  n : Chu, YiFang. Editor. Oats nutrition and 
technology. Wiley Blackwell, 2014.
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Part II - Oats – health benefits overview  
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Oats – some health benefits

Soluble fiber increases the viscosity of digested 
food, slowing down digestion and the rate that 
nutrients are absorbed:

• may increase satiety

• may moderate sharp rises in blood sugar and 
insulin levels after eating a meal

• may help decrease cholesterol levels in blood

Bernstein AM, et al. Nutrients. 2013 Apr 29;5(5):1471-87.
Kelly SA, et al.. The Cochrane Library. 2017 Jan 1.
Tiwari U, Cummins E.. Nutrition. 2011 Oct 1;27(10):1008-16.
Tang G, et al.. Am J Cardiol. 2015 Mar 1;115(5):625-9.
Hou Q, et al.. Nutrients. 2015 Dec 10;7(12):10369-87.

Li X, et al.. Nutrients. 2016 Sep 7;8(9):549.

He LX, et al.. Food funct. 2016;7(3):1413-28.

Rebello CJ, et al.. Nutrition reviews. 2015 Dec 31;74(2):131-47.

http://www.mdpi.com/2072-6643/5/5/1471/htm
http://cochranelibrary-wiley.com/doi/10.1002/14651858.CD005051.pub3/full
http://www.nutritionjrnl.com/article/S0899-9007(10)00394-1/fulltext
http://www.ajconline.org/article/S0002-9149(14)02278-4/abstract
http://www.mdpi.com/2072-6643/7/12/5536/htm
http://www.mdpi.com/2072-6643/8/9/549
http://pubs.rsc.org/-/content/articlehtml/2016/fo/c5fo01364j
https://academic.oup.com/nutritionreviews/article-abstract/74/2/131/1924832
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FDA-approved claim – may reduce risk of heart
disease

Soluble fiber from oatmeal as part of a low saturated fat, 
low cholesterol diet, may reduce the risk of heart disease.

Food and Drug Administration. 21 CFR 101.81

Final Rule: Food Labeling: Health Claims; Soluble Fiber From Whole Oats and Risk of Coronary Heart Disease Amended March 1997

Final Rule: Food Labeling: Health Claims; Oats and Coronary Heart Disease January 1997

http://www.gpo.gov/fdsys/pkg/FR-1997-03-31/pdf/97-7972.pdf
http://www.gpo.gov/fdsys/pkg/FR-1997-01-23/pdf/97-1598.pdf
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Oats – far more than fiber

Nutritional benefits of oats appear to go beyond fiber to 
bioactive phytochemicals with strong antioxidant and anti-
inflammatory effects (avenanthramides and avenacosides). 

Sang S and Chu Y. Whole Grain Oats, More Than Just a Fiber: Role of Unique Phytochemicals. Mol Nutr Food Res 2017 61 (7)
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Oats – highlights
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Oats are good for 
your health. 

Eat more oats.



Marcia Daskal

Oats? How do you eat oats?
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Oh, do you
mean, like, 
oatmeal?!
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yes, 

comforting
traditional

oatmeal…
…and far beyond!

Part III - Ideas to inspire 

patients to consume 

oats on a regular basis
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Plain oats
Sprinkle on top of fruits/yogurt/fruit salads
Enrich smoothies/soups
Bananas + oats + honey (very popular before exercise)
Overnight oats

Granola/Müesli
Yogurt/fruits/ice cream
Açai bowl 

Granola bar
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Salty granola

eat plain 

sprinkle on top of foods 
for crunchiness and flavor
- yogurt
- rice
- salads



Marcia Daskal

Partially replace wheat or corn flour from 
traditional recipes with oat flour (25-40%)

Breads
Cookies
Muffins
Cakes
Pies
Pizzas 
Pancakes
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Meatballs/meatloafs/burgers/crispy chicken/fish
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Tortillas/Tacos/Arepas/Tamales
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Eat Oats

• It’s natural

• It’s healthy

• It’s part of human diet 
for centuries 

• It’s easy

• It’s affordable

Bonus

video: how to prepare oatmeal/
video: what to add to oatmeal
video: how to make oat milk

Selected recipes

https://www.quakeroats.com/cooking-and-recipes/how-to-prepare-oats
https://www.youtube.com/watch?v=kTP52yRgqHA
https://www.youtube.com/watch?v=dvvgwVpQ_dc
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Q&A
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Please take a moment to fill out the post-webinar survey you’ll receive via 

email. Your feedback is valuable to future programming. 

Additional questions? Feel free to email us at Quaker@allisonpr.com.  

Thank you!

mailto:Quaker@allisonpr.com

