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Outline

• What is healthy to eat?

• Phytochemicals – what are they and why bother?

• Case whole grains and strawberries



• Composed of:
• Plenty of vegetables, fruits (berries), whole grains, 

legumes, nuts, unsaturated oils
• Low to moderate amounts of seafood and poultry
• No or low amounts of red meat, processed meat, 

added sugar, refined grains, starchy vegetables

Healthy (Nordic) diet



• Global adoption of healthy reference dietary 
pattern would provide major health benefits, 
including a large reduction in total mortality

Healthy diet is essential part of preventive healthcare

https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.1002761
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“Eat the rainbow!”

 Low in energy, high in nutrients

 Good quality carbohydrates (bran), 
proteins and lipids

 Vitamins, minerals

 Phytochemicals

What makes plant-based
food healthy?



 Plant –made bioacitive compounds

 Inevitable for plants, benefical for humans
 Antimicrobial, antioxidative, anti-fungal…

 Plant rich meal contains 1000s of 
phytochemicals

Phytochemicals



Metabolomics is powerful tool for 
phytochemical analysis

 The study of all the metabolites produced by a 
cell, tissue, or whole organism

 In food science and nutrition, it is a tool to 
study the metabolic profile of a food or the
metabolic impact of a dietary intervention

 In a metabolomics study large number of 
compounds is measured from the samples by
e.g. mass spectrometry or NMR
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Number of scientific publications in PubMed with 
terms ”Phytochemicals and health”
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Whole grains are beneficial for health

 Scientific evidence is strongly  
indicating the protective effect 
against several chronic diseases e.g. 
type 2 diabetes, cardiovascular 
diseases and certain cancers

 Molecular basis not completely 
understood
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 50-80% of the phytochemicals located on the
bran and germ of grains

 Beneficial health effects associated with whole
grain consumption due to the existence of 
phytochemicals?

Koistinen et al., 2018, Scientific Reports, 8:5684
Kärkkäinen et al., 2018, Scientific Reports, 8:13036
Kärkkäinen et al., 2018, Am J Clin Nutr, https://doi.org/10.1093/ajcn/nqy169
Koistinen, Hanhineva, 2017, Crit Rev Food Sci Nutr, 57:1688

Whole grain bran contains high
diversity of phytochemicals
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Phytochemical content has high diversity

Influencing factors:
 Different varieties
 Cultivation conditions
 Food technological

processing

 Bioactive potential of 
the ready food product
is affected by the
phytochemical content



 Berries have very rich phytochemical content
 The most influencing factor to the phytochemical 

content is the genotype

Strawberry phytochemical profile
is dependent on the cultivar



Only foods chosen to be eaten have health effects!

Strawberry phytochemical profile is related to sensory properties



Conclusions

• Healthy Nordic diet is based on pure 
nutrient rich raw materials

• Phytochemicals are unique bioacitive
compounds rich in plant-based food that
participate in mediating the health-
beneficial effects

• Phytochemical composition is dependent of 
the variety, cultivation conditions, food 
processing methods


