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A half truth to the saying, you are what you eat!

I am what I ate?
About 50% of what circulates in the human
body is determined by what we eat



Linking plant compounds, animal health and human nutrition

Studying metabolites related to animal 
health and human nutrition in bison meat 

in response to pasture vs. pen-finishing



Plant phenolic compounds

Hippurate

On average 2.5 
times more 

plant-derived 
anti-oxidants
in pastured 

bison Fold 
difference

Bi_Grass
Bi_GrainCompound NameNutrient Class

2.91hippurate

Phytochemicals

4.06catechol sulfate

3.27cinnamoylglycine
1.32p-cresol sulfate

17.964-ethylphenylsulfate
3.242,6-dihydroxybenz acid
0.41

homostachydrine

0.2stachydrine

Phytochemicals antixodiants and health 

Quinate

Benzoate

Hippurate

Catechol sulfate

Cinnamate

4-coumarateCinnamoyl-CoA

Cinnamoylglycine

4-Ethylphenylsulfate
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Anti-oxidant; anti-inflammatory; associated 
with ↓ odds of metabolic syndrome

Anti-oxidant high in alfalfa/legumes 
(grain-fed bison had free-choice 
access to alfalfa hay and corn)
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Omega-3 fats

Omega-3s have known benefits to heart 
and brain health. A lower omega 6:3 ratio 
is typically considered beneficial. 

Lower ratios means a higher abundance 
of omega-3 fatty acids.

More biodiverse forage feeding results in 
a lower ratio compared to grain-finishing 
as grains contain more omega 6s.

A lower omega 6:3 ratio is 
typically considered beneficial.



Bison Meat Project 2.0: Preliminary findings



Bison Meat Metabolomics Project 2.0: Preliminary findings
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Forages are rich
in omega-3s =

More omega-3s in 
pastured bison

Bison Meat Metabolomics Project 2.0: Preliminary findings
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Pasture finished on diverse native range

Pasture finished with limited forage diversity
Pasture finished with limited forage diversity and
free choice corn
Pen finished with hay/corn TMR and low stocking
density
Pen finished with free choice hay/corn and low
stocking density
Pen finished with hay/corn TMR and high
stocking density

Pen finished with traditional TMR and high
stocking density (different ranch)



Hippuric acid is biomarker of 
polyphenol intake in mammals 
and an important antioxidant.

Bison Meat Metabolomics Project 2.0: Preliminary findings

0

50

100

150

200

26.616.717.622.830.374.673.5

ug
/1

0
0g

A

A

B

BB
B

B

Hippuric Acid

Pasture finished diverse native range

Pasture finished limited forage diversity

Pasture finished limited forage diversity + free choice corn

Pen finished free choice hay/corn + low stocking density

Pen finished with hay/corn TMR + low stocking density

Pen finished with hay/corn TMR + high stocking density

Pen finished with TMR + high stocking density
(different ranch)



0

10

20

30

40

5.26.45.46.76.312.614.5

A

A

B
B

B

B B

Shikimic Acid

Pasture finished diverse native range

Pasture finished limited forage diversity

Pasture finished limited forage diversity + free choice corn

Pen finished free choice hay/corn + low stocking density

Pen finished with hay/corn TMR + low stocking density

Pen finished with hay/corn TMR + high stocking density

Pen finished with TMR + high stocking density
(different ranch)

Shikimic acid (SA) has several potential health 
benefits, including antiviral, anti-inflammatory, 

antioxidant, and antibacterial properties: a major 
precursor to phenolics. Study in cattle are limited 
but suggestive of animal health/welfare benefits.

Bison Meat Metabolomics Project 2.0: Preliminary findings



Next steps: impact of terroir (ecoregion) on the phytochemical richness and fatty acids in bison



• Phytonutrient metabolites—phenols, flavanoids, and other anti-oxidants—become 
concentrated in the meat of bison finished on pasture. Likely to have health benefits 
to the animal and potentially humans (though more research is needed on that!)

• Providing corn on pasture or a mix of hay and corn in pens provides a more 
intermediate profile regarding fatty acids and phytochemicals.

• No major difference in this work between a more diverse and less diverse range.

• Management practices may be more important (e.g., not overgrazing).

• Studying the effect of different regions next.

“Herbivores consume plant species otherwise not 
consumed by humans; representing a dietary avenue by 
which additional unique phytochemicals are ingested.”

Conclusion and future directions
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