
EN HELHEDSORIENTERET TILGANG TIL 
MÆLKEMATRICEN OG DE SUNDHEDS-
MÆSSIGE OG ERNÆRINGSMÆSSIGE 
EFFEKTER HERAF

Henrik Jørgen Andersen

October 10th 2019

A holistic approach to the milk matrix and 
its health and nutritional effects



En helhedsorienteret tilgang til mælkematricen og de sundhedsmæssige og ernæringsmæssige effekter heraf

DIETARY GUIDELINES OF TODAY

Focus on individual nutrients to maintain 
and improve health and prevent disease in 
the general population

➢ Based on the historical focus, developed in 
the last century, on single nutrients in 
relation to clinical nutrient deficiency 
diseases

➢ Scurvy  Vitamin C

➢ Beriberi  Vitamin B1 (thiamine)

➢ Rickets Vitamin D

➢ Etc.
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MILK FAT DOGMA 2008
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WHEN DATA START TO SHOW THE UNEXPECTED
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THE EVIDENCE JUST INCREASED…AND INCREASES
- It’s not just a question of single nutrients
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NOT ONLY DAIRY FOODS
- enhanced mineral uptake in mixed diets

Bæch et al. Am J Clin Nutr 2003;77:173–9.
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WHEN EMPIRICAL EVIDENCE BECOME STRONG 
- The Milk Fat Paradigm



A NUTURAL FOOD IS A COMPLEX COMBINATION OF MACRO AND 
MICRO CONSTITUANTS AS WELL AS OTHER ELEMENTS WHICH 

INTERACT WITH MULTIDIMENTIONAL RELATIONS
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FOOD IS MORE THAN THE SUM OF ITS PARTS

EACH NUTURAL FOOD HAS ITS OWN NATURAL MATRIX WHICH IS 
IMPOSSIBLE TO REDUCE TO A SUM OF A FEW ELEMENTS

EVEN IN A DIET NEW MATRIXES ARE ESTABLISHED WHICH TOO 
INTERACT WITH MULTIDIMENTIONAL RELATIONS



• Comprehensive

• Sensitive

• Accurate

21st century 
chemistry

• Computational 
methods

•Massive 
Databases

• Global networks

21st century 
mathematics

• Complex  
systems 

• Devices

• Artificial 
intelligence 

21st century 
engineering
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NEW ERA – HOW TO PROCEED?
- New ‘tools/technologies’ as an integrated part of biology
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Not a simple process

• Six phases

• 6 different ways to interact with the surroundings 
during the digestion process

• Access to enzymes – lipases – changes

• Structures are degraded

• Surfase properties changes

• Etc.

‘DIGESTION’ OF MILK FAT

Salentinig et al. (2013) ACS Nano 7(12): 10904–10911
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WE ARE FEEDING TWO WORLDS
- And these are in no way independent

The 3rd most abundant class of ‘nourishing’ 
molecules in human breast milk is un-

digestible by human infants!
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MULTIDIMENTIONAL MATRIX EFFECTS
-Health effects of fermented dairy in relation to Type 2 Diabetes

Kok & Hutkins (2018) Nutrition Reviews76(S1):4–15
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THEN HOW TO UNDERSTAND THE DAIRY MATRIX?
- Relevant characteristics of dairy foods and selected molecular pathways 

linked to non communicable diseases

Mozaffarian D. (2019)
Adv Nutr 10:917S–923S



A process in several steps

STEP 1

✓Include empiric evidence on health effects  of 
different food products e.g. for dairy products on 
weight, body composition, CVDs and diabetes

STEP 2

• When more mechanistic understanding 
regarding matrix effects become evident these 
can be incorporated at a diet level…..this is 
complex, however… 
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TOMORROWS DIETARY RECOMMENDATIONS
- Holistic……or even diet based rater than food based
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PERSONALIZED DIET RECOMMENDATIONS




