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Abstract: Background and objectives: Fruits and vegetables are rich in components with health-
promoting effects, such as vitamins. However, lack of compliance with the recommended ‘5-a-day” is
an issue most nations face. While these plant-based foods contain high levels of vitamins and other
bio-compounds, their bioavailability is questionable. Considerable research and legislation have
been devoted to vitamins and claims that they promote health. However, little has been investigated
about the overlap between what is active in our bodies and what is authorised. In this study, we
adopt a dual approach: first by presenting the theory and body of evidence on bioavailability and
legislation and second by extending this knowledge to a practical case in light of nutrition and health
claims. Methods: We selected three vitamins regularly subjected to claims: vitamin C, riboflavin,
and folate. By conducting thorough literature research, we evaluated the logical order from how
these compounds are used in our bodies (‘In our cells’) through to how they are characterised (‘In
regulation’) and how they are measured (‘In the lab’). To illustrate this critical appraisal, we present
an analysis of these vitamins from a sample of cucumbers of different varieties. Results: We observed
that bioavailability is a rather complex concept for the three vitamins analysed. In particular, in fruits
and vegetables, these water-soluble vitamins are registered as unstable and labile during processing
and storage. Furthermore, the characterisation of such vitamins in regulations and general knowledge
of the targeted compounds seems oversimplified. Likewise, measuring protocols should be detailed
and focus on the bioactive forms of vitamins in humans. Discussion: The conclusions from these
analyses set out the state-of-the-art on vitamins that can be characterised and measured and the
implications of these findings for the use of nutrition and health claims. A better understanding of
what each vitamin entails for the decision-makers of claims and users of composition data is needed.
These insights will help to harmonise what is measured in the lab, regulated by EU law, and taken up
in our cells.
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