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Abstract

Beyond providing energy through its high starch content, the potato tuber can
make a significant contribution to the dietary intake of certain minerals including
potassium, phosphorous, magnesium and iron, as well as of vitamin C, dietary
fibres and phenolic compounds. While some animal and human studies have
shown beneficial associations between the consumption of potato, or some of
its components, and health, some other studies could not confirm these positive
effects. Numerous factors may indeed influence (i) the composition of the potato
tuber itself, i.e. genotype, environmental conditions during growth, post-harvest
storage conditions, cooking and processing, and (ii) the bioaccessibility and
bioavailability of its components, affecting the final bioactivity. The purpose of
this paper is to provide a brief overview of potato composition variability followed
by an analysis of potential health-promoting effects and bioavailability of specific
components including iron and phenoli...
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Abstract Beyond providing energy through its high starch content, the potato tuber
can make a significant contribution to the dietary intake of certain minerals including
potassium, phosphorous, magnesium and iron, as well as of vitamin C, dietary fibres
and phenolic compounds. While some animal and human studies have shown benefi-
cial associations between the consumption of potato, or some of its components, and
health, some other studies could not confirm these positive effects. Numerous factors
may indeed influence (i) the composition of the potato tuber itself, i.e. genotype,
environmental conditions during growth, post-harvest storage conditions, cooking
and processing, and (ii) the bioaccessibility and bioavailability of its components,
affecting the final bioactivity. The purpose of this paper is to provide a brief overview
of potato composition variability followed by an analysis of potential health-promoting
effects and bioavailability of specific components including iron and phenolic com-
pounds. It appeared that the various components of the potato matrix might interact
with each other at the intestinal level, leading to favourable or detrimental effects on
their bioavailability. The consumption of a potato cultivar with a high level of phenolic
compounds may improve the health status of an individual regarding its risk of
developing chronic diseases on the one hand, but may reduce iron absorption on the
other hand, putting an individual at risk of micronutrient deficiency. Tailoring potato
varieties or products to match the population nutritional needs appears therefore of
major importance.
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Introduction

Potato (Solanum tuberosum L.) is a crop native to the central Andean area of
South America, but it is now cultivated and consumed in most parts of the
world, with an average consumption in 2011 of 96 g/capita/day (FAO 2014).
The overall nutritional value of potato is nowadays still greatly underestimated.
Beyond providing energy through its high starch content, the potato tuber is an
excellent source of proteins of high biological value and contains notable
amounts of vitamin C, vitamin B6, vitamin B3, potassium, phosphorous, mag-
nesium and iron. Potato is also a valuable source of health-promoting com-
pounds in the human diet (Andre et al. 2007a, b). Understanding their role in
human nutrition and, thereby, their effects on health requires knowledge on
their chemistry, occurrence, bioaccessibility, bioavailability and biological prop-
erties. In this review, these aspects will be discussed, with a special emphasis
on iron and bioactive secondary plant compounds including phenolic
compounds.

Iron Content and Phytochemical Composition: A Strong Influence
of the Genotype

Iron deficiency represents one of the most widespread forms of micronutrient malnu-
trition (Thompson 2007). Iron deficiency anaemia still persists worldwide, especially in
countries where meat consumption and therefore heme iron intake is low. Iron defi-
ciency during childhood and adolescence impairs physical and mental development. In
adults, it reduces the capacity for physical work (WHO/FAO 2002). Biofortification of
staple foods such as potato has tremendous potential to alleviate these deficiencies.
Potato contains moderate amounts of (non-heme) iron, although due to their high
consumption level, it may be considered as a valuable source of iron. Environmental
growing conditions and the soil type in particular are strong determinants of iron
concentrations in potato, although large genetic variations and inheritance patterns
have been observed in the germplasm, indicating that breeding for increased iron
content has also some potential (Anderson et al. 1999; Burgos et al. 2007; Haynes
et al. 2012; Paget et al. 2014). Improved breeding and enriched mineral fertilisation are
therefore alternative means to increase potato mineral status (White and Broadley 2005;
Brown 2008). In peeled potato tubers, threefold to fourfold variations have been
reported, with iron concentrations ranging from 9 to 37, 17 to 63 and 13 to 34 μg/g
of dry weight in diverse cultivars grown in diverse locations in South America (Peru)
(Burgos et al. 2007), USA (Brown et al. 2010) and Luxembourg (Fig. 1, unpublished
results), respectively. However, determining the extent to which potato consumers will
benefit from this iron content requires further knowledge on its bioaccessibility and
bioavailability. Potato contains also a large number of phytochemicals that, although
not all of them constituting essential nutrients, may positively or negatively affect
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human health. Significant levels of hydrophilic antioxidants, i.e. phenolic compounds
and vitamin C, and moderate levels of lipophilic carotenoids and vitamin E have been
reported in potato (recently reviewed in Burlingame et al. (2009) and Ezekiel et al.
(2013)). These phytochemical compounds have received much attention due to their
prospective effects on the prevention of various chronic diseases such as cancers and
cardiovascular and degenerative diseases (McCullough et al. 2012; Miller and Snyder
2012). The potato phenolic profile is dominated by chlorogenic acid and rutin, whereas
lutein, violaxanthin, neoxanthin and zeaxanthin predominate the carotenoid pattern
(Burgos et al. 2009a, b, c; Fernandez-Orozco et al. 2013). Wide genotypic variations
exist in terms of phenolic composition, with a 72-fold variation reported for
chlorogenic acid in the native germplasm (0.18–13 mg/g of dry weight) and the specific
presence of anthocyanins in red or purple-skinned and purple-fleshed cultivars (Andre
et al. 2007a, b). Furthermore, the phenolic distribution may vary within the potato
tuber, with levels decreasing from the skin to the inner flesh (Deußer et al. 2012).
Generally, purple- and red-fleshed cultivars contained higher amounts of total phenolic
compounds than their white- or cream-fleshed counterparts. These coloured cultivars
have also been associated with greater iron levels (Andre et al. 2007a, b; Brown 2008).
Interestingly, accumulation of phenolic compounds was also noted in potato tubers
exposed to an excess of iron (Chatterjee et al. 2006), suggesting an important role of
phenolic compounds in reducing the oxidative stress potentially induced by iron.
Similarly, a recent investigation on iron-biofortified black beans observed an increased
level of phenolic compounds in the higher iron beans (Tako et al. 2014). However,
further research would be needed to validate these observations.

Fig. 1 Iron content in European cultivars harvested in 2012 in the north of Luxembourg (Binsfeld; fields—in
grey and hashed bars—were 5 km apart). Data were obtained by inductively coupled plasma mass spectrom-
etry (ICP-MS) as described in Lefèvre et al. (2012)
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Impact of Environmental Conditions

Environmental conditions during tuber development may influence the phytochemical
production pathways and, thereby, the vitamin and bioactive composition of potato
tubers. Experiments performed in two different highland environments could, however,
confirm the stability of the ranking of some cultivars across harvest in terms of phenolic
content (Andre et al. 2009a, b). Higher chlorogenic acid levels were found on warm
locations with frequent periods of drought in comparison with locations of high-altitude
climatic conditions (Hamouz et al. 2013). Higher amounts of both anthocyanins and
total phenolics were also observed at locations with longer days and cooler tempera-
tures (Reyes et al. 2004). Studies on the effects of the production system on the nutrient
composition of potato tubers showed that potatoes produced in organic cultivation
when compared with conventional cultivation contained higher or similar levels of
phenolic compounds (Rosenthal and Jansky 2008; Søltoft et al. 2010). Literature data
are, however, not consistent enough to conclude that potato tubers grown under organic
farming contain higher amounts of phytochemicals.

Potato is adversely affected by environmental abiotic stresses, such as drought, high
salinity and low temperature, as well as biotic stresses, such as pathogen infections.
Interestingly, the phenylpropanoid pathway, leading to the production of phenolic
compounds, is particularly affected when plants are exposed to such stresses (Dixon
and Paiva 1995), as these can generate reactive oxygen species in plants, thereby
causing oxidative stress and impacting the antioxidant responses. In particular, the
impact of drought, one of the major limitations for sustainable agriculture worldwide,
has been studied on the mineral and bioactive composition of potato. With regard to
potato antioxidants, the responses to drought stress were complex with levels showing
increases, decreases or remaining stable, depending on the genotype and the type of
dietary antioxidant studied. A drastic reduction of anthocyanins and other phenolic
compound was revealed in two red- and purple-fleshed cultivars, whereas an increase
was shown in a purple-skinned and yellow-fleshed cultivar. Vitamin C contents were
not affected by drought with the exception of the dark-purple-fleshed cultivar, in which
the level was increased (Andre et al. 2009a, b). In a recent study, we also evaluated the
influence of water depletion on the tuber mineral concentrations (expressed on dry
weight basis) and showed an increase of most of the analysed elements (including iron)
in most Andean cultivars under investigation (Lefèvre et al. 2012).

Post-harvest and Processing Effects

Once potato tubers are harvested, their Bhealth value^ can still be altered or improved
through storage and processing. Even after harvest, in dormant tubers, metabolism
remains active. Tubers start a process of aging, which is often associated with an
increase of reactive oxygen species and oxidative stress (Coleman 2000). Accordingly,
ascorbic acid endogenous levels in potato are not stable post-harvest, displaying
shrinkages that can reach 25 to 65% of the initial values (Dale et al. 2003; Burgos
et al. 2009a, b, c). Cold storage (4 °C) of potato tubers, which is associated with potato
cold sweetening, i.e. increased concentration of sugars, has been shown to induce a rise
of phenolic acid and anthocyanin concentrations (Lewis et al. 1999). Higher storage
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temperatures may, however, inverse this tendency and result in non-affected or de-
creased phenolic contents, as described in Andre et al. (2009a, b).

Cooking and other processing methods may further modify the tuber composition in
a genotype-dependent manner. Losses of iron during cooking of unpeeled tubers have
been shown to be minimal (Burgos et al. 2007). When comparing different cooking
methods of potatoes prepared with skin (baking, boiling, frying, microwaving), boiled
samples were significantly lower in total carotenoid contents, whereas for total pheno-
lics, increased contents were observed after baking, frying, and microwaving as
compared to uncooked samples (Blessington et al. 2010). Boiling reduced the vitamin
C concentration to a lesser extent than either baking or microwaving, with percentages
of retention ranging from 53 to 97%, from 6 to 66% and from 6 to 39% in boiled, baked
and microwaved potatoes, respectively. The losses may be caused by (i) leaching into
cooking water, (ii) destruction by heat treatment and (iii) oxidation. Interestingly, the
peel forms a barrier preventing loss of nutrients during cooking. As a consequence,
boiling potato when peeled induces 10% additional losses of vitamin C or phenolic
compounds as compared to boiling the tubers with the peel (Woolfe and Poats 1987;
Barba et al. 2008). Generally, processing of potato lowers the levels of antioxidants to
various extents (Kalt 2005). Traditional processing of potatoes to produce chuno, an
Andean freeze-dried potato, resulted also in phenolic losses (Peñarrieta et al. 2011),
whereas the iron level remained stable (Burgos et al. 2009a, b, c).

Bioaccessibility and Bioavailability Using In Vitro Models

Potato tubers contain interesting amounts of health-promoting components such as
vitamin C, phenolic compounds and iron. However, numerous factors, as described
above, may influence their composition before their consumption and thereby may
modify their impact on human health. The story does not end here yet. The positive or
negative effects of potato components on health will finally result either from interac-
tions at the gastro-intestinal level (interactions with gastric or intestinal cells, with
digestive enzymes or with the microflora in the large intestine) or from their presence in
certain tissues, stressing the importance of determining their bioavailability, i.e. the
proportion of the ingested substance that may be used by the target tissue, including
aspects of absorption, metabolism and transport to the target organs. The capacity of the
digestion process to release polyphenols from the food matrix (bioaccessibility) is yet
the first step to determine their bioavailability.

The amount of phytochemicals that is released from the potato matrix during
digestion and that is accessible for intestinal uptake (bioaccessibility) can be simulated
by an in vitro gastro-intestinal digestion model. According to a recent study (Miranda
et al. 2013), phenolic concentrations of potato tubers from two different varieties
change during in vitro digestion. The concentrations of individual phenolic compounds
are generally higher in gastric and in intestinal filtrate than in boiled potatoes, suggest-
ing a release of the compounds from cell walls due to the action of diverse digestive
enzymes or pH conditions. In vitro bioaccessibility of carotenoids from potato reveals
that the gastric and the duodenal digestive stabilities of lutein and zeaxanthin in boiled
tubers of the different accessions range from 70 to 95% (Burgos et al. 2013). The level
of bioaccessible iron has, however, never been evaluated in potatoes. It is worth noting
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that compounds or components not released during gastric and duodenal digestion may
be further available in the colon thanks to the actions of the microflora.

Bioavailability of Phenolic Compounds

Bioavailability can be defined as the amount of a nutrient that can be absorbed and used
for physiological function and/or storage. Knowledge on bioavailability is an essential
prerequisite for determining bioactivity and impact on human health. Recent studies
showed that more than 90% of dietary polyphenols are not directly bioavailable but are
metabolised by the colonic microflora into bioavailable phenolic acids. The remaining
10% of polyphenols can be directly absorbed either through active transporters (for
phenolic compound linked to glucose for instance) or passively thanks to their rela-
tively high hydrophobicity (polyphenols in aglycone form). Once absorbed, polyphe-
nols are extensively conjugated by glucuronidation, sulphation and methylation, which
may radically change their biological activity (Clifford 2004). Therefore, concentra-
tions of circulating polyphenols in their native form are reduced. The gastro-intestinal
tract may, however, be exposed to concentrations much higher than in the circulation
and direct effects of phenolic compounds are more likely to occur in this part
(Stevenson and Hurst 2007). There is no specific intervention study on the bioavail-
ability of phenolic compounds from potatoes. We, however, recently showed that about
0.3 to 0.9% of potato chlorogenic acid content is taken up by intestinal cells in vitro
(Miranda et al. 2013), suggesting that most potato phenolic compounds are available
for metabolisation by the colonic microflora. Interestingly, it appears that numerous
dietary factors may influence the bioavailability of phenolic compounds (recently
reviewed in Bohn (2014)). The presence of divalent minerals in the food matrix,
including iron, is likely to cause detrimental effects on phenolic compound bioacces-
sibility. The chelating property of phenolic compounds with iron appears therefore
disadvantageous for the health benefits linked to both types of molecules, as described
in the following section.

Bioavailability of Non-heme Iron

Interactions between iron and other compounds present in the human diet strongly
determine the non-heme iron bioavailability. Therefore, non-heme iron absorption may
be enhanced by simultaneous consumption of ascorbic acid, citric acid, meat and fish,
whereas phytate, calcium and phenolic compounds may inhibit the absorption. Ferric
iron (Fe(III)) must be first reduced to ferrous iron (Fe(II)) to be taken up by the divalent
metal-ion transporter (DMT-1) (Gunshin et al. 1997). Intracellular iron concentration,
storage and detoxification are further under the control of the ferritin protein, whereas
ferroportin might have a role in iron release from intestinal cells. Potatoes contain
significant amounts of vitamin C (ascorbic acid), contributing to about 20% of the
dietary intake in Europe (Love and Pavek 2008). Ascorbic acid is a potent enhancer of
iron uptake in humans. It reduces ferric iron (Fe(III)) to a ferrous (Fe(II)) form that is
more absorbable by the cells. Recent studies revealed also that ascorbate plays a much
more active role and may modulate iron metabolism by stimulating ferritin synthesis,
inhibiting lysosomal ferritin degradation, decreasing cellular iron efflux and regulating
Fe transport protein (transferrin) iron uptake (Lane and Richardson 2014). Phenolic
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compounds may also influence iron uptake, through the formation of insoluble com-
plexes with ferric iron in the gastrointestinal tract (Brune et al. 1989). Ferric iron is
thought to bind to adjacent hydroxyls on galloyl and catechol groups of phenolic
compounds. Chlorogenic acid, the predominant phenolic compound in potato (Andre
et al. 2007a, b), is therefore able of forming chelates with ferric iron (Hynes and
O’Coinceanainn 2004). By complexing iron, chlorogenic acid prevents it to act as a
pro-oxidant through the Fenton and Haber–Weiss reactions (Lawen and Lane 2013) but
also inhibits its absorption through intestinal cells and antagonises ascorbic acid action.
Several studies have shown that beverages containing chlorogenic acid can inhibit the
absorption of non-heme iron in man by up to 60% (Hurrell et al. 1999).

Quercetin-3-rutinoside (rutin), a flavonol from the flavonoid family, is the second
most important polyphenol present in many potato cultivars (Andre et al. 2007a, b).
Rutin has been shown to suppress free radical processes through scavenging reactive
oxygen species and/or chelating iron, to an extent depending on pH conditions
(Afanas’ev et al. 1989).

In a recent study performed by our group, differentiated Caco-2 TC7 cells (Chantret
et al. 1994) were used to study iron bioavailability. These cells are derived from a
human colorectal adenocarcinoma cell line. They undergo differentiation and
polarisation and acquire characteristics of mature enterocytes: brush border membrane,
tight junctions, expression of intestinal apical enzymes and transporters (Alvarez-
Hernandez et al. 1994). In combination with simulated digestion, the Caco-2 cell model
has been demonstrated to be effective in comparing iron bioavailability from diverse
bean and maize genotypes (Glahn et al. 1998; Ariza-Nieto et al. 2007). Ferritin level in
cells is a sensitive marker of iron uptake and enable measurement of iron availability
in vitro (Glahn et al. 1998). Interestingly, we showed that, in contrast to chlorogenic
acid, rutin led to an increased Fe(III) absorption by Caco-2 TC7 cells in a dose-
dependent manner, as described for ascorbic acid (Fig. 2).

One explanation for the Fe(III) increased uptake by rutin could be that rutin acts as a
hydrogen donating agent to Fe(III), leading thus to its reduction into Fe(II) (Zou et al.
2004) and allowing its uptake by DMT-1. Rutin is a quercetin with a rutinose in
position 3, and it is known that the quercetin-Fe(II) complex could be taken up via
GLUT-1, a glucose transporter (Vlachodimitropoulou et al. 2011). A similar mecha-
nism for rutin could be another way to explain the increased iron uptake in Caco-2
cells, although this has yet to be demonstrated. In addition, rutin slightly but signifi-
cantly increased ferroportin gene expression in presence of iron (data not shown),
suggesting that rutin in presence of iron could induce basolateral release of iron in the
systemic circulation. Since ascorbic acid and rutin showed similar effects on iron
uptake, it was interesting to study the combined effects of both compounds on iron
uptake to highlight the mechanisms involved. At low concentrations, a combination of
both compounds has a significant combined effect on Fe(III) absorption. At higher
concentration of ascorbic acid, a plateau of ferritin level is reached, and there is no
longer a combined effect of rutin (Fig. 3). This was probably due to a saturation of the
system masking the impact of rutin on ferritin synthesis. It may indicate that the
mechanisms leading to an increased ferritin synthesis by ascorbic acid and rutin are
similar.

An overview model for the mechanism of iron uptake, storage and redistribution
induced by ascorbic acid, chlorogenic acid and rutin in Caco-2 cells is suggested in
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Fig. 4. Chlorogenic acid and rutin uptake by intestinal cells is very low, and probably
most of the observed effects take place in the intestinal lumen and may be due to a
chelation of iron by phenolic compounds. However, we cannot exclude that the small

Fig. 2 Total ferritin expression induced by ascorbic acid (a, b) and rutin (c, d) treatments in Caco-2 TC7 cells.
Cells were grown as previously described (Miranda et al. 2013). Briefly, they were treated with indicated
amounts of ascorbic acid and 300 μMFeCl3 or rutin and 300 μMFeCl3. a, c Ferritin expression was evaluated
by an ELISA assay and normalised using total protein concentration. Results are the mean of four independent
assays ± SD, and they were assessed using a one-way ANOVA test with a Bonferroni post hoc test. *p<0.05,
**p<0.01 and ***p<0.001 indicate a significant difference compared with the control. b, d shows an anti-Lc
ferritin immunoblot with beta-actin as a loading control. The results shown are the most representative of the
Western blots made from four independent assays

Fig. 3 Combined effects of ascorbic acid and rutin on total ferritin expression in Caco-2 cells. Caco-2 cells
were treated with 300 μM FeCl3, a 100 μM, b 300 μM or c 1000 μM ascorbic acid and/or rutin. Cells with
300 μM FeCl3 only (white bars), ascorbic acid (hatched bars), rutin (grey bars) and rutin combined with
ascorbic acid (black bars) were incubated with the indicated treatment. Cell culture and statistics are the same
as in Fig. 2
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amount of phenolic compound that is absorbed could be responsible for an intracellular
effect, as it was recently described for ascorbic acid.

A recent study performed by our group shows that iron uptake, as evaluated by a
ferritin assay, into intestinal human cells decreases after incubation with the intestinal
phase of in vitro digestion, presumably due to the presence of chlorogenic acid and
other phenolic compounds (Miranda et al. 2013). Interestingly, a recent study indicates

Fig. 4 Suggested mechanism of iron uptake, storage and redistribution induced by ascorbic acid (Asc.Acid),
chlorogenic acid (Chlor. Acid) and rutin in Caco-2 cells. Fe(III) has to be reduced into Fe(II) to be taken in
charge by the divalent metal-ion transporter (DMT-1). Ascorbic acid reduces Fe(III) to Fe(II) and induces that
way an increased iron uptake. Chlorogenic acid chelates iron at pH 7 and may therefore antagonise iron uptake
induced by ascorbic acid. Reduced ascorbic acid is taken up by an ascorbic acid transporter (SVCT-1), but
oxidised ascorbic acid may be transported via the glucose transporter GLUT-1. Rutin linked with iron could
follow that path or, more likely, exert its activity on ferritin synthesis through the reduction of Fe(III) to Fe(II)
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that the oxidation of phenolic compounds, using a pre-treatment with polyphenol
oxidase, could be a promising way to increase the availability of iron in legume food
(Luo and Xie 2013).

Impact Of Potato Consumption on Human Health

A review of the available epidemiological studies reveals conflicting results regarding
potato consumption and risk of type 2 diabetes and cardiometabolic health (Camire et al
2009; McGill et al. 2013). Potato consumption has been suspected of contributing to
type 2 diabetes and obesity mainly because of its high carbohydrate levels, presenting
high glycemic index (GI) and processing as French fries (Halton et al. 2006). However,
GI values for potato vary greatly due to compositional differences among cultivars
(Henry et al. 2005) and methods of food preparation (Fernandes et al. 2005), suggesting
that consumer choices may influence this negative impact. Interestingly, when cooking
is followed by cooling, amylose retrogrades to produce resistant starch, slowing the
post-prandial glucose release and thereby reducing GI (Leeman et al. 2005). Recent
studies on potato composition revealed, however, that there is much more in potatoes
than starch. Indeed, it contains important phytochemicals that may have a positive
impact on human health and prevent the development of type 2 diabetes, cardiovascular
diseases and certain types of cancers. In particular, potatoes and potato components
have been shown to have favourable impacts on several measures of cardiometabolic
health in animals and humans, including lowering blood pressure, improving lipid
profiles and decreasing markers of inflammation (McGill et al. 2013). The content in
dietary fibres and phenolic compound is of particular interest as therapeutic aid for
diabetes. Chlorogenic acid appears to increase insulin sensitivity, reduce gut glucose
absorption and inhibit gluconeogenesis (Ong et al. 2013). A correlation between
polyphenol intake and reduced incidence of cancers, cardiovascular and neurode-
generative diseases has also been shown in several studies, although their positive
effects could not only be attributed to their antioxidant properties. The health
benefits of polyphenols are now being explained by a multitude of Bnon-
antioxidant^ complex activities including anti-inflammatory and other effects that
do not involve necessarily a free radical inhibition. According to the recent
literature, one can thus hypothesise that several of the potato polyphenols may
exert some non-antioxidant beneficial health effects. For instance, it has been
reported that chlorogenic acid inhibits the proliferation of human cancer cells
through the inhibition of transcription factors (activator protein-1 and NF-κ B)
and protein kinases (MAPKs) as well as the induction of phase 2 detoxifying
enzyme activity (Feng et al. 2005). Interestingly, the benefits of the consumption
of purple-fleshed potatoes on health have been stressed in several animal and
human studies. It is worth noting that these purple-fleshed potatoes contained
generally, in addition to anthocyanins, higher chlorogenic acid concentrations as
compared with their white-fleshed counterparts. The health benefits included im-
provement of the antioxidant status in serum and liver of cholesterol-fed rat (Han
et al. 2007), inhibition of carcinogenesis in rats with induced breast cancer
(Thompson et al. 2009), and improvement of antioxidant status, reduction of
inflammation and DNA damage in humans (Kaspar et al. 2011).
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Conclusion

Potato tubers contain interesting amounts of health-promoting components such as
vitamin C, phenolic compounds and iron. However, numerous factors, including
genotype, environmental conditions, cooking and processing, may influence their
composition. Therefore, it leaves the grower, the manufacturer and/or the consumer
with some possibilities to manipulate this composition: choice of variety, optimising
soil or stress conditions, optimising storage conditions, developing products and
cooking procedures to retain or eliminate certain compounds, etc. The positive or
negative effects of potato components on health will finally result from their bioavail-
ability, which depends on the interactions of the various components present within
potato or in the consumed meal more generally. Whereas the consumption of a potato
cultivar with high level of phenolic compounds may improve the health status of an
individual regarding its risk of developing chronic diseases on the one hand, it may
dramatically reduce iron absorption on the other one putting an individual at risk of
micronutrient deficiency. Therefore, the consumption of a particular potato genotype,
submitted to particular Bpre-consumption^ processes, may not be relevant for all
individuals. It stresses the requirement of tailoring potato products to match population
nutritional needs. Further controlled intervention trials would, however, be needed to
improve our knowledge on the impact of potatoes on health. The various aspects of
bioavailability should be, meanwhile, evaluated using a larger and non-targeted meta-
bolomics approach.
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