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alone or do you take part of an immaterial commensality when you 
live by yourself? The societal changes give an indication that commen-
sality is changing over time and this is probably an expression of values 
related to the present time and trends (Zeitgeist). The current use of 
“communal tables” at restaurants might illustrate a need for socializing 
when eating and also make it easier to go to restaurants when single. 

In my presentation I will discuss the question of foods’, beverages’ 
and the meals’ inner cultural values which can be observed in Swe-
den the last hundred years and how they interact with the purpose of 
eating. I will also discuss eating events and raise the question if it is 
actually the commensality we are consuming, and not the food. 

Session 1.2. Recommenda-
tions on non-nutrient-compo-
nents 

The chemoprotective role of the isothiocya-
nate sulforaphane: From animal models to 
humans
Albena T. Dinkova-Kostova, Division of Cancer Research, Medical Re-
search Institute, University of Dundee, Dundee, UK and Departments 
of Medicine and Pharmacology and Molecular Sciences, Johns Hopkins 
University School of Medicine, Baltimore, MD, USA

Cruciferous vegetables are rich sources of glucosinolates and their 
hydrolytic products, such as the isothiocyantes, which have crucial 
functions in plant defense. In mammalian cells, the isothiocyantes are 
potent activators of transcription factor NF-E2 p45-related factor 2 
(NRF2), the master regulator of cellular responses which protect aga-
inst oxidative, electrophilic, and inflammatory stress, the underlying 
causes for all chronic diseases. Indeed, the isothiocyanate sulforapha-
ne has shown protective effects in numerous animal models of chronic 
disease, including cancer, neurodegenerative, and cardiovascular 
diseases. Mechanistically, sulforaphane activates NRF2 by chemically 
modifying cysteine sensors of its main negative regulator KEAP1, 
disrupting the cycle of KEAP1-mediated NRF2 degradation. Conse-
quently, NRF2 accumulates and orchestrates the enhanced expression 
of cytoprotective genes encoding drug metabolizing, antioxidant and 
anti-inflammatory proteins. In humans, intervention studies, which 
involve biomarker quantification, suggest that sulforaphane-rich broc-
coli preparations protect against damage caused by exposures to envi-
ronmental carcinogens, such as solar ultraviolet radiation, aflatoxin, 
and air pollutants. With the emerging role of NRF2 in mitochondrial 
function and intermediary metabolism, it is also becoming apparent 
that sulforaphane has chemoprotective effects in conditions of com-
promised mitochondrial function, such as Parkinson’s disease in ce-
llular and animal models, and autistic spectrum disorder in humans.

Phytochemicals: Non-Essential But Indis-
pensable For Human Health
Bernhard Watzl, Department of Physiology and Biochemistry of Nutri-
tion, Max Rubner-Institut, Federal Research Institute of Nutrition and 
Food, Karlsruhe, Germany.

The consumption of plant foods such as vegetables and fruits is 
inversely associated with the risk of cardiovascular diseases and some 
types of cancer. The active compounds in plant foods mediating these 
preventive effects are still not well characterized. Besides essential nu-
trients and dietary fibre, which clearly contribute to these effects, plant 
foods contain a wide range of low-molecular weight molecules with 
diverse biological activities which are termed phytochemicals. More 
than 150 years ago, plant physiologists described their synthesis and 
biological functions within plants. In the past, primarily antinutritive 
or toxic effects of phytochemicals were investigated in humans. Just 
for the last 30 years has there been an increasing recognition of the 
potential health-benefits of phytochemicals in human nutrition. 

Phytochemicals mostly occur in minute amounts in plant foods. 
They are classified according to their chemical structure (carotenoids, 
phytosterols, glucosinolates, polyphenols, saponins, monoterpenes, 
and sulfides) and their functional characteristics (antioxidants, 
anticarcinogens, etc.). The intestinal microbiota contributes to the 
metabolism of phytochemicals, generating mammalian-specific plant-
derived compounds. 

Data from epidemiological studies and randomized clinical trials 
(intervention studies) provide evidence that dietary phytochemicals 
modulate physiological processes in humans, supporting the concept 
of health promotion through a high intake of minimally processed 
plant foods. Further, certain phytochemicals such as lutein and zea-
xanthin accumulate in the macula of the human eye, indicating a 
specific function in this tissue. Experimental data revealed defined 
mechanisms of isolated and chemically characterized phytochemicals. 
Recently, EFSA approved health claims for selected phytochemicals, 
e.g. the flavanols and their effect on vasodilatation, demonstrating 
their physiologically-relevant bioactivity. Overall, an impressive 
number of publications suggests a health-promoting effect of these 
compounds and raised the question, whether specific phytochemicals 
are essential to human health.

Clearly, phytochemicals do not strictly fulfill the criteria which 
define essential nutrients. As an example, an inadequate intake of 
phytochemicals does not generally induce biochemical or clinical 
symptoms of deficiency. Although not essential to life, phytochemi-
cals may confer a range of effects that may support health. Therefore, 
already in the 1970s, the German scientist J. Kühnau introduced the 
term “semi-essential” to emphasize the unique contribution of flavo-
noids to human health. This term has never been further developed or 
defined neither for flavonoids nor other classes of phytochemicals. In 
light of the huge chemical diversity between and within the different 
classes of phytochemicals, measuring their dietary intakes and inves-
tigating their functional effects is an ongoing tremendous challenge 
to nutritional sciences. We are far from understanding individual 
exposure, requirements, metabolism, and bioactivity for most of the 
single phytochemicals. 

Kühnau, J. The flavonoids - a class of semi-essential food compo-
nents: their role in human nutrition. World Rev Nutr Diet 24, 117-191, 
1976
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