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Beans and Gut Health



What do you 
expect from

this food?

Lessons learned from studying dose 
responses.

How could this impact production, 
distribution, and marketing?
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Clinical evidence
Viguiliouk, E., 2017

Systematic review and meta-analysis of 
21 randomized controlled clinical trials, 
pulse consumption was associated with 
improved weight control and 
reduced adiposity

Dietary pulses at a median dose of 132 
g/day were found to lower body weight 
(mean difference = –0.34 kg (95% CI: –0.63 to 
–0.04 kg)) and body fat (mean difference = –
0.34% (95% CI: –0.71 to 0.03)



Weight control: dose and biological sex 
matter

Female dose response
Male dose response

Male dose response



Fewer species of bacteria Larger numbers; fewer species

How does the gut microbiome respond?



Enhanced taxa: health beneficial Suppressed taxa: disease risk associated
Female: enhanced and suppressed taxa (bacteria)



Putting the dose response to work for you!
Dose Response Data Colorado Pinto Bean Collection

Bacteroid
etes

Firmic
utes B/F TDF %

PIN_VIB 0.65 0.26 2.51 24.1
PIN_LAPZ 0.68 0.23 3.03 26.0
PIN_LP 0.72 0.20 3.67 23.7
PIN_DRW 0.71 0.18 3.89 24.9
PIN_TOR 0.71 0.15 4.63 25.5
PIN_MONT 0.74 0.16 4.67 24.5
PIN_WB 0.74 0.16 4.77 24.1
PIN_MREY 0.74 0.14 5.35 24.5
PIN_COW 0.74 0.14 5.45 23.5
PIN_SIN 0.76 0.14 5.57 24.1

Carbohydrate quality: 
granularity



Bean (Phaseolus vulgaris) cotyledon cell, imaged by scanning electron microscopy. Photo by Amber Bassett

If you want a healthy gut and its benefits:
Eat a lot more beans (& other pulses)



Bean Bioactive Compounds (BBAC)
(not anti-nutrients)

Benefit/Risk is in the dose
Trait Benefit Risk

Lectin Non specific 
binding to Gyc-
Pr

GI and Blood 
side effects

Polyphenols Prebiotic/host 
signaling

Limit mineral 
uptake

Trypsin 
inhibitors

Prebiotic Reduced 
protein 
availability

Phytate Prebiotic Limit mineral 
update

Oligosaccharide Prebiotic Gas; intestinal 
discomfort



Challenges
• Reframe the way we express 

recommended dose
• Amount required for significant 

benefit is high

• Female/male differences: basis 
for precision applications 

Opportunities
• % protein; consumers are protein 

oriented; >35% protein requirement
• Whole bean best; Introduce safe 

powders with consistent properties, 
and with lectin and trypsin inhibitors 
eliminated. The powders must be 
accessible to the consumer.

• Precision nutrition; precision disease 
management: complete frozen 
cuisines

Get Beans into the Spotlight



A response to your challenge 
to me

&

Reshaping the future



Strategy 1. Develop and launch a massive open online course (MOOC) 
on the role of pulses as a unique category of foods for sustainable 
living. (Promote in Colorado at the Spur Campus)

• Role of pulses as a unique category of foods for sustainable living that 
meets the three P’s: people, planet, and profit; and that emphasizes the 
role of pulses in health promotion and chronic disease prevention. 

• No cost and no admission requirements

• Colorado State University On-Line has agreed to host this MOOC on its 
server so that it is maintained after its creation.

• Using this platform, enrollment in the MOOC is possible from any location 
in the world.

• The credibility associated with offering a MOOC as a community service 
course of a major research university is an additional strength of this 
approach.



Strategy 2. Design and initiate a National Pulse Registry (NPuR).

• A bottom-up rather than top-down approach to increase pulse consumption.  

• The NPuR will determine the characteristic lifestyle behaviors of individuals who 
have successfully routinized pulse consumption into their daily activities of living

• We will highlight and disseminate this information (e.g. the MOOC)

• Create an evolving source (wiki-pulses) of information and data from pulse 
consumers that allows user-friendly searches of recipes, and direct interactions 
among pulse producers and distributors as well as members of the food industry, 
particularly those interested in developing designer food products made from 
pulses. 

• The National Pulse Registry will include individuals from diverse socioeconomic, 
cultural, and ethnic groups such that the personal experiences and meal tips they 
share will feel relatable and achievable to others in their communities and 
promote learning across groups.  



Strategy 3. Develop, test, and disseminate a pulse-based cuisine of 
consumer approved menus and recipes using a citizen science 
approach. (CDA Supported_Chelsea Didinger)

• To our knowledge, there are no menu and recipe defined pulse cuisines that illustrate how to enjoy a 
cuisine that offers up to 70% of dietary protein per day from pulses. 

• These high levels of pulse consumption are required to maximize health benefits 
• Their adoption would increase demand for pulses as well as the producers’ profitability. 

• We will design recipes to make a pulse cuisine that meets all the dietary recommendations (e.g. DGA 
and RDIs), complete with 2 weeks of meals and snacks that provides 17.5, 35, or 70% dietary protein 
from pulses.

• use both whole cooked pulses, and a “stealth health” approach that incorporates heat treated whole 
pulse powders in a variety of foods (e.g. pasta, bread). 

• To evaluate, improve, and expand this cuisine we will: 
• engage the public through citizen science to demonstrate tolerance of regular pulse consumption 

at high levels of intake
• build consumer-grower relations, by making available to citizen-scientists, pulses from global core 

germ plasma collections through a direct marketing venue, and
• work with the food industry to make pulse powders directly available to the citizen scientists and 

ultimately the consuming public. 



Value to the industry? Your 
thoughts please.

Iron Bioavailability of 
Pinto Beans 



How bioavailable is 
the iron? 
 Proportion of a 

consumed nutrient 
that can be 
digested, absorbed, 
and utilized by an 
organism for body 
functioning and 
health

 Influenced by 
– Food 

composition 
(matrix)

– Nutrient status 
of the consumer 

Courtesy Karen Cichy



Innovation
• Robotics and Drones
• Genius of the “AND” rather the Tyranny of the “OR”
• Create new interest and new niche markets



Major Dry Bean Market Classes- in the U.S



Globally 62 different market classes recognized 
Strong regional preferences for specific market classes

pinto
navy
black

kidney
cranberry

carioca
black

navy

small red

kidney

navy
cranberry

red mottled
kidney
yellow
purple speckled

yellow

Food and Agriculture Organization of the United Nations (FAO).
(2002). Production Yearbook 2002 (vol. 56). Roma: FAO.



• Portable dry bean cleaner (3-4K);

• Transport drone



Goal

• Bring the world to the consumer; drive interest
• Identity preserve; source (the farm) of bean preserved
• Direct market

• Farmers markets
• Online
• Other???

• Do this with powders/flours as well.



The bottom line
Common Bean and Other Pulses

The Premiere, Authentic, Low Fat, High Fiber, High 
Protein  ANTI-OBESOGENIC Foods: Non-GMO, 

Gluten Free, No cholesterol
The Secret of the “Ancients” Rediscovered
Culinary flexibility: whole food, whole powder, 
ingredient,  any flavor/cuisine, texture, crunch 


