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Work performed at the nexus of
agriculture -animal-human health.

Two major interests:

1T Soil T Plant Health/ T Animal health/ T Human
Health Nutrient Density Nutrient Density Health

1) I—mkmg SOII’ plant’ and animal The goal of my research program is to systematically define

health to food nutrient density. linkages between sustainable agriculture systems,
the nutrient quality of foods, and human health.

2) Feeding people foods from
different production systems in
randomized controlled trials to
determine potential effects on

2

h uman health . Metabolomics. Profiling of biological Clinical Trials. Test health effects of
samples (including feed/food) to gain dietary patterns, rich in these foods, on
insight into 800+ compounds across biomarkers of human metabolic health

15+ nutrient/metabolite classes



Understanding Relationships Amongst Soil, Plant, Animal, and Human health

Soil L S

Plant Animal Health Human
Health Health Nutrient Density Health

Nutrient transfer across systems:

Healthy soils, healthy plants,
healthy animals, healthy humans?



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

Article

Areference map of potential determinants
for the human serummetabolome
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About 50% of what circulates in the humar
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Corn field (used for Biodiverse pasture
livestock feed)

~ 1 mile apart
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TMR Sample
(Feedloﬂ flnlshed)
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Pasture Sample
(Grass—fed/flnlshed)




Meat samples
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Food Metabolome Human Metabolome Nutrigenome
Only 13 nutrients appear on food

Nutrition Facts labels.. . 0 93{
gerving Sge tozt(aﬂQg) - 4,& . % N
ervi er Lontainer van oy
m—— | USDA Food Composition Databases track © Y
Calories 140 __ Calories from Fat 40 150 components in food and form the 0 .
oy e —e basis of our "nutritional understanding" /—< M
Saturated Fat 2g 10% and dietary guidelines/policies. My % Ny %
Cholesterol 55mg 19% 3

Sodium 75mg 3%
Total Carbohydrate Og 0% 0 Ot
Protein 24g O
Iron 15% Riboflavin 10% >/404'1 ’_&4
Vitamin B6 20% « Vitamin B12 40% Nl.{? Ny O
Zinc 40% Food sources contain >30,000 ’

Varsa A wamin . and a0 compounds capable of impacting

oy —— human health and metabolism

Gt NPOSAYE Aad AYLERNUIFYyOG odz
Van Vliet et alFrontiers in Sustainable Food Syste2G21.doi: nutrient denSIty from a broader Igns takmg into the
https://doi.org/10.3389/fsufs.2020.00128 1000s of compounds in foods
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Nutrients in meat (>1,000 compounds)

0 O
HO O HO
ez or
Phytochemicals
O OH Anti-oxidant, anti-diabetes, HO
o) cancer protective, : OH
improved brain health Peptides

Anti-oxidant,.cancer .rotective,
neuroprotective, car lovascular
protective, liver protective

Tannins
Anti-inflammatory, anti-oxidant,
cancer-protective, and
neuroprotective (e.g., Alzheimer's)

Omega 3-fatty acids
Anti-inflammatory, cardiovascular
protective, neuroprotective, and
liver protective

Vitamin B metabolites
Essential nutrient
Promotes a healthy
nervous system, digestive
system, and skin

Energy Metabolites /
Anti-inflammatory, anti-

oxidant, brain protective,
and cardiovascular
protective

Choline metabolites
Essential vitamin that can help
with healthy liver function,
healthy brain development,
muscle movement, and the
nervous system




Nutrient Density Testing

@ Sample collection @ Sample processing @ Untargeted analysis
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Targeted extractions and

analysis using AOAC
methods
1. Fatty acids 2. Minerals/heavy metals 3. Phytochemicals 4. B-vitamins 5. Fat Soluble Vitamins
by GC-FID by ICP-MS by LC/MS-MS by LC/MS-MS by LC/MS-MS
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Grass -fed vs grain -fed beef Grass -fed vs grain -fed bison

Total Biochemicals Identified 825 Total Biochemicals Identified 538

Total Biochemicals p<0.05 462 (56% Total Biochemicals p<0.05 278 (52%
mDNJ a a 286 mDNJ a a 1
HDNI A Y 176 DN A Y 163

Total Biochemicals 0.05<p<0.10 26 (4%) Total Biochemicals 0.05<p<0.10 42 (8%)
mDNJ a a 18 HDNJ aa 18
HDNI A Y 8 MHDNI A Y 24
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Nutritional differences go far beyond just omega e RAACrTS =2A ANAYTr rAAC



High level overview of the data set indicates clear differences

Bf grain
“ Bf grass
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Compl: 20.74%
When compared between grass -fed and grain -fed samples, the distinction implies

we are looking at very much different phenotypes (or food types).



Fatty acid data

Alpha-linolenic acid (ALA) Eicosapentaenoic acid (EPA) Docosahexaenoic acid (DHA)
18:3n-3 20:5n-3 22:6n-3



Omega Balance

i Feed and Motk b5 GrouE Cows are what they eat! More omega 3s in
forage/feed = more omega 3-s in meat
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Omega Balances



Omega 6:3 Ratio

P-value <0.0001
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Omega 6:3 Ratio PUFA
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Average = 7.8
Range = 0.9-11.4 Range = 3.5-14.4

Average = 1.7

A lower omega 6:3 ratio is typically considered beneficial.
Lower levels means a higher abundance of omeédaity acids.



Truly grasded?Mostly whole

sale/grocery store sourced. Omega 6:3 Ratio Sourced from smaller

207 P-value <0.0001 athYAte FIFNI

o Typically, less grain anc

— shorter finishing phases

157 . (3060 days)
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Omega 6:3 Ratio PUFA
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Average = 1.7 © Average = 7.8
Range = 0.9-11.4 / Range = 3.5-14.4

Sourced mostly from farmers practicing regenerative/rotational
grazing on biodiverse pastures.



Higher plant diversity results in a better omega 6:3 profile with
diminishing returns >8 plants.
A polyculture is typically also better for plant and soil health!



