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WHAT IS FHI? 

Industry-led research agenda:
• Development of food and food ingredients with potential health benefits
• Targeting – Infant nutrition, healthy ageing and performance nutrition 

markets

Funded by:
• Enterprise Ireland and Industry
• Third 5-year term, since Jan 2019

Partnership between:
• Public Research Organisations
• Irish food companies (Kerry, Glanbia, 

Carbery & Dairygold)



FHI 3 PROGRAMME

Fermentates
TRL 3-5

Irish grass-fed
TRL 6-8

Cheese
TRL 6-8

Translational Technology Partnerships TRL 6-
8

Enhance gut health & nutrient 
absorption, reduce gut inflammation

Authenticity and provenance

Benefits to cardiovascular function

Bringing the science closer 
to market
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Saturated fat and CHD risk - debate

Ancel Keys
De Souza



Alexander (2016, BJN) Meta-analysis of dairy 
intake and risk of CVD, CHD and Stroke:

31 unique cohort studies – overall, no association (CHD and stroke). Possibly 
reduced risk for CVD but more detailed data is required on intakes for dose-
response analysis



Drouin-Chartier 2016, ADV IN 
NUTR



Drouin-Cartier 2016, ADV IN NUTR
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MOVING BEYOND SINGLE NUTRIENTS

• Traditionally, study of nutrients and health - a ‘reductionist’ approach

• Does not allow for the study of a ‘food matrix’ effect 

• Examples from almonds demonstrate that the degree of chewing affects the 
energy extracted
• Also affects protein digestion – can impact allergenicity

• Carotenoids in carrots – raw pieces vs homogenised– show large differences in the 
bioavailability (3%, vs 21%) (1)

• Further enhanced to 39%, when cooked with oil

• Wheat matrix effect on the tolerance of baked milk on IgE cows' milk allergy (2)

1. Hedren et al, (2002) Eur J Clin Nutr,
2. Sopo et al, (2016) Allergol Immunopathol



WHAT IS THE ‘DAIRY MATRIX’?

‘Foods consist of a large number of different nutrients that are
contained in a complex structure. The nature of the food structure and
the nutrients therein (i.e., the food matrix) will determine the nutrient
digestion and absorption, thereby altering the overall nutritional
properties of the food’

Thorning et al, (2017) AJCN



DAIRY FOODS ARE NOT ALL THE SAME:

• The ‘Dairy’ shelf : ‘ Milk, cheese, and yoghurt’

• Even this is overly simplistic  - different types of milk, cheeses and 
yoghurt

• The matrices within these are varied; protein, peptides, fat content, 
sugars

Minerals
Ca, P, K

Protein

Bioactive
Peptides

Fat 

Vitamins

B2; B12

MFGM

Iodine

Others

Lactose, 

Oligosacc
harides
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FHI – Cheese Matrix Study:
• Hypothesis – that fat needs to be within the cheese matrix to see 

effects

Inclusion Criteria: Over 50’s population, with BMI of 25 or over
Intervention: 42g fat in 3 matrices (cheese, butter or reduced fat 
cheese) for 6w
Outcomes: Markers of heart health (LDL-C, HDL-C, key inflammatory 
cytokines

+

+
+

A B C D



Cheese Matrix Study  – Lipids ‘Stepwise Matrix 
Effect’ 

Figure 1. Change in lipid profiles following dietary intervention

n=127 (Per Protocol Group) 

Feeney et al., (2018) Am J Clin Nutr

• Significant differences in 
reduction in total 
cholesterol and LDL-C

• Greatest reduction when 
all fat ‘in the matrix’



Cheese Matrix Study  – Weight, Glucose and 
CRP: 
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Figure 3. Change in glucose, hsCRPFigure 2. Change in anthropometry following 
dietary intervention,

n=127 (Per Protocol Group) 

Feeney et al., (2018) Am J Clin Nutr



• 4 hr – Similar increases of 
triglyceride (TRIG) concentrations

• 2 hr – TRIG response from cream 
cheese greater than butter and 
cheddar

• 6 hr – cream cheese response 
significantly reduced compared 
with cheddar

• Cheese matrix modulates impact 
of dairy fat on PP lipemia 





Cheese structure



What’s next? Modified matrix study (melt)

+

+

A B C

• Aim: Determine the effect that heating (melting) has on the cheddar cheese matrix 
by comparing long term effects of consumption of melted and solid cheddar 
cheese.

• Null hypothesis – The cheese matrix form (solid and melted) has no negative 
impact on markers of metabolic health

Inclusion Criteria: 50 – 69 years, with BMI of 25 or over
Intervention: 42g fat in 3 matrices (cheese, butter or reduced fat cheese) for 6w
Outcomes: Markers of heart health (LDL-C, HDL-C, key inflammatory cytokines)
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Summary
• Cardiometabolic health and dairy – overall neutral 

or beneficial associations

• Food matrix – can exhibit different actions than 
the corresponding actions of individual food 
components

• Dairy matrix – need to look at individual dairy 
products – not all the same

• Dairy fat within cheese matrix – potential 
beneficial effects on blood lipid profiles

• Future research: How is cheese consumed? –
important to look processing effects of cheese 
structure i.e melted
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