
Twitter Logo 
transparent PNG - 
StickPNG

Google G 
Logo 
transparent
PNG - 

@vanvlietphd Stephan van Vliet

Stephan van Vliet, PhD
Director, Center For Human Nutrition Studies
College of Agriculture and Applied Sciences

Utah State University

Email: stephan.vanvliet@usu.edu

Beyond the Label: Understanding Nutrient Density 
And the Science Behind It

https://twitter.com/vanvlietphd?lang=en
https://scholar.google.com/citations?user=L5KcySQAAAAJ&hl=en
mailto:stephan.vanvliet@usu.edu


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

Å Two major interests:

Å 1) Linking soil, plant, and animal 
health to food nutrient density.

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

,àɯÓÈÉɀÚɯÙÌÚÌÈÙÊÏɯÐÕÛÌÙÌÚÛ



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

Nutrient transfer across systems:

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



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

¸ƻǳ ŀǊŜ ǿƘŀǘ ȅƻǳ ŜŀǘΧΦΦ {ƻǊǘ ƻŦ
About 50% of what circulates in our 
body is determined by what we eat



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



.ÕɯÍÈÙÔɯÚÈÔ×ÓÌɯÊÖÓÓÌÊÛÐÖÕȱȭ



2ÈÔ×ÓÌɯÊÖÓÓÌÊÛÐÖÕȱȭɯ2ÖÐÓɯÚÈÔ×ÓÌÚ

Corn field (used for 
livestock feed)

Biodiverse pasture

~ 1 mile apart



2ÈÔ×ÓÌɯÊÖÓÓÌÊÛÐÖÕȱȭɯ/ÓÈÕÛɯÚÈÔ×ÓÌÚ

TMR Sample 
(Feedlotɬfinished)

Pasture Sample
(Grass-fed/finished)



Meat samples



 ɯÕÌÌËɯÛÖɯÔÖÝÌɯÉÌàÖÕËɯɁ×ÙÖÛÌÐÕɂɯÈÕËɯɁÍÈÛɂɯÈÕËɯÊÖÕÚÐËÌÙɯÛÏÌɯÍÖÖËɯÔÈÛÙÐß

Van Vliet et al. Frontiers in Sustainable Food Systems, 2021. doi: 
https://doi.org/10.3389/fsufs.2020.00128

άtǊƻǘŜƛƴέ ƛǎ ƛƳǇƻǊǘŀƴǘ ōǳǘ ǘƘŜǊŜ ƛǎ ŀ ƴŜŜŘ ǘƻ ƭƻƻƪ ŀǘ 
nutrient density from a broader lens taking into the 

1000s of compounds in foods

https://doi.org/10.3389/fsufs.2020.00128




Nutrient Density Testing



Grass-ÍÌËɯÐÚÕɀÛɯÎÙÈÐÕ-fed and grain -ÍÌËɯÐÚÕɀÛɯÎÙÈÚÚ-fed

Grass -fed vs grain -fed bison

Total Biochemicals Identified 538

Total Biochemicals p<0.05 278 (52%)

ҧDǊŀǎǎ 115

ҧDǊŀƛƴ 163

Total Biochemicals 0.05<p<0.10 42 (8%)

ҧDǊŀǎǎ 18

ҧDǊŀƛƴ 24

Grass -fed vs grain -fed beef

Total Biochemicals Identified 825

Total Biochemicals p<0.05 462 (56%)

ҧDǊŀǎǎ 286

ҧDǊŀƛƴ 176

Total Biochemicals 0.05<p<0.10 26 (4%)

ҧDǊŀǎǎ 18

ҧDǊŀƛƴ 8

ᶳᶮụ ǱȡȒȒǸɶǸɅǪǸ ȡɅ ɃǸʌǍǩɐȺȡʌǸɾṩɅʔʌɶȡǸɅʌɾ ȡɾ ȺǍɶȓǸɶ ʌțǍɅ ɳɶǸʬȡɐʔɾȺʳ ǍɳɳɶǸǪȡǍʌǸǱṟ 
Nutritional differences go far beyond just omega -ᶱ ȒǍʌɾṠ =ʔʌ ȺǸʌẏɾ ɾʌǍɶʌ ʭȡʌț ʌțɐɾǸṣ



High level overview of the data set indicates clear differences

When compared between grass -fed and grain -fed samples, the distinction implies 
we are looking at very much different phenotypes (or food types).

Bf_grain

Bf_grass



Fatty acid data



Cows are what they eat! More omega 3s in 
forage/feed = more omega 3-s in meat

Omega Balance =
Omega 3 / Omega 3 + 6

Higher omega balance = 
more omega-3s
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A lower omega 6:3 ratio is typically considered beneficial. 
Lower levels means a higher abundance of omega-3 fatty acids.

P-value <0.0001

Average = 1.7

Range = 0.9-11.4 
Average = 7.8

Range = 3.5-14.4 
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Sourced mostly from farmers practicing regenerative/rotational 
grazing on biodiverse pastures.

P-value <0.0001

Average = 1.7

Range = 0.9-11.4 
Average = 7.8

Range = 3.5-14.4 

Sourced from smaller 
άŦŀƳƛƭȅ ŦŀǊƳέ ŦŜŜŘƭƻǘǎΥ
Typically, less grain and 
shorter finishing phases 

(30-60 days)

Truly grass-fed? Mostly whole-
sale/grocery store sourced.



R=
P=

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!


