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Global Healthy Diet Approach to Nutrition
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ABSTRACT The world faces a double challenge in human nutrition:
meeting energy and nutrient requirements to overcome and prevent
undernutrition, and achieving a diet that helps to prevent caloric
overnutrition. These goals can be achieved using bioactive plant
compounds from vegetables and fruits, which are usually available
locally when food sovereignty is respected.
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The world faces multiple challenges to nutrition, from hunger and undernutrition,
nutrient deficiencies, and disease-related malnutrition on one end to caloric over-
nutrition leading to overweight and obesity on the other end (Keding et al., 2013;
Steyn and McHiza, 2014). In fact, these ends are not far from each other but rather two
sides of the same coin and – perhaps unexpectedly – they occur in developing, ‘emerging’
and industrialized countries, at the national, regional, community and family level.

Before a healthy diet can be considered, nutrition security is a prerequisite. As
illustrated in Figure 1, there are preconditions in the fields of agriculture and food
systems, care and health. All of these together facilitate nutrition security and are the
basis for a healthy diet. As many contributions to this issue of the journal illustrate,
nutrition security demands primarily political and economic answers: poverty, land
rights, gender equality, market access as well as other social and cultural issues. Still, a
nutritional perspective keeping in mind human requirements can contribute to identify-
ing appropriate solutions to nutrition challenges.

Diets, food, nutrients

Fundamental to a healthy diet is the safe provision of all nutrients, water and energy.
This is usually addressed when food plants and animal-derived foods are considered as
the basis for human diets. A somewhat misleading nutritional science has taken the
attention away from diets and focused on macro- and micro-nutrients only. This has
shifted policies and interventions more towards supplementation and fortification (or bio-
fortification) of micronutrients and food energy and away from sustainable food systems
(Müller and Krawinkel, 2005; Flynn et al., 2009). In the field of development
cooperation, diets based on the nutritional value of natural foods are often neglected,
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and the trend is towards promoting ‘cheap and
easy’ alternatives, such as processed food, nutrient
supplements and ‘fortificants’.

A ‘healthy diet’ approach is important for the
prevention of malnutrition, as well as the preven-
tion of nutrition-related diseases in a world popula-
tion experiencing increasing longevity. At the same
time, we are facing the challenge that more and
more people do not know the dietary resources of
their own environment: what can be found in the
wild, what can be grown in home-, community-,
and school gardens, or what can be bought locally
(Okigbo, 1977).

Neglected and underutilized plants sometimes
get attention only when it comes to patent rights
and marketing prospects (Nelson, 2005). At the
same time, income-poor populations do not have
access to nutrient-rich food and sometimes become
dependant recipients of aid based on special pro-
ducts (ready-to-use-food, RUF) instead of support
to make optimal use of their own resources
(Chaiken et al., 2006; UNICEF, 2014).

There is plenty of research – sometimes funded
by companies producing vitamins and minerals –
showing a significant correlation between swal-
lowing a nutrient supplement and a higher nutri-
ent status in the individual during the study period
and for some time after (Duque et al., 2014).

However, providing nutrient supplements is expen-
sive because the people most in need usually live in
remote areas and the distribution costs are high. It
is much less expensive, and more sustainable, to
support local food production. Therefore, long-term
solutions for nutrient deficiency problems are to be
found in local food systems rather than in new food,
plants and diets (Feenstra, 1997).

In general, research on complex nutrition inter-
ventions aimed at improved family diets is complex
and – compared with laboratory settings – often
compromised by, for example, unplanned events in
the study regions. For this reason, as well as for the
lack of an outcome in marketable products and
services, these studies are rare and suffer from a
systematic underfunding.

When nutrition policies aim at helping popula-
tions to consume diets based on the nutritional
potential of their regions, communities and homes,
they need to address the local resources and
analyse their contribution to the composition of
the diet throughout the year. Thereby, possible
deficits can be specifically identified and sustain-
able strategies for overcoming them can be cre-
ated. This approach drives our attention first to the
local food resources, and only secondly to the
nutrients (Neff et al., 2009).

Still, the fundamental requirement for any diet is
to provide sufficient energy and nutrients, as well
as safe drinking water. The fact that this challenge
is not met globally must be considered against the
fact that the amount of food available on earth
exceeds the global need (Conforti, 2011). Up to
now, international agricultural research has
mainly addressed the question how to maximize
yields, calculated in tons and calories. The real
challenge – that is increasing agricultural food
production for low-income farmers and consumers
in their local environment – requires a different
approach: identifying traditional and indigenous
knowledge, protecting agro-biodiversity, and
developing strategies for increasing productivity
locally (Kuhnlein and Receveur, 2007). An addi-
tional aspect is the reduction of postharvest losses
in specific local conditions, as these losses signifi-
cantly reduce the amount of available staples,
fruits and vegetables (Oerke, 2006; Sharma and
Singh, 2011).

Figure 1: Conceptual model of nutrition security with
immediate, underlying, and general preconditions
(modification of the UNICEF-conceptual model of child-
hood malnutrition)
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Bioactive plant compounds

Next to hunger and undernutrition, caloric over-
consumption has become a global challenge
(Shelley, 2012). Billions of people are overweight
due to higher intakes of fat and oils as well as sugar
and high-calorie sweetened beverages (Zhai et al.,
2009). This development does not stop at the
levels of overweight and obesity. It is associated
with higher risks for diet-related chronic non-
communicable diseases (NCD) (Siegel et al.,
2014). Owing to a lack of access to curative care,
the morbidity and mortality risks associated with
diabetes mellitus type II, stroke, and coronary
heart disease are much higher in low-income
countries compared with industrialized countries
(Schmidt et al., 2011; Mocumbi, 2013).

Dietary approaches are being developed to help
in the prevention of chronic nutrition-related dis-
eases (Boeing et al., 2012). In some conditions, diet
can even help in ameliorating the severity of the
disease, for example the consumption of bitter
gourd in diabetes mellitus (Klomann et al., 2010).
What makes vegetables and fruits so important for
the prevention of NCD is their content of bioactive
compounds, in addition to fibre and nutrients.
Table 1 provides a short list of some of these
compounds in various fruits, oils, and cereals
(Dapkevicius, 2002).

Considering the bioactive plant compounds
leads to a broader view on food and diets than the
one restricted to nutrients and energy: sources of
bioactive plant compounds are mostly vegetables
and fruits. As summarized in Table 2, many studies

Table 1. Food and bioactive plant compounds (adapted from Dapkevicius, 2002)

Fruits and vegetables
Apples Quercetin, epicatechin, chlorogenic acid, p-coumaric acid, phloridzin
Citrus fruits Naringenin, hesperetin, hesperidin, eriocitrin, naringin, meoeriocitrin,

natrituin, p-coumaric acid, caffeic acid, ferulic acid
Grapes Tannic acid, quercetin, procyanidines, other phenolics
Onion Quercetin, myricetin
Carrots Lignin, carotene
Tomato Quercetin, lycopene, rutin, pruning
Garlic S-Allyclcysteine, Sallylmercaptocysteine
Horseradish Sinigrin
Azuki beans Procyanidin dimers

Oilseeds and oil crops
Cocoa Catechin, epicatechin, chlorogenic acid
Soybean Genistein, daidzein, glycitein, phenolic acids, tocopherols, amino acids,

peptides
Peanuts Taxifolin
Mustard seed Sinigrin, phenolic acids, sinapic acid methyl ester

Cereal
Rice Orizanol, isovitexin, cyanidine-3-O-ß-D-glycopyranoside, pinoresinol,

other phenolics
Wild rice Phytic acid, luteolin glycoside, p-hydroxy acetophenone glycoside,

3,4,5-trimethoxycinnamin acid
Barley leaves 2’-O-glucosylisovitexin

Oat Esters of caffeic and ferulic acids
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Table 2. Bioactive plant compounds and their effects (modified after United States Department
of Agriculture)1

Alkaloids … a wide variety of plants contains nitrogen-bearing molecules. Many of these
plants have been used to create drugs for medicinal purposes. One example is
vincristine, which was derived from the Madagascar periwinkle (Catharanthus
roseus) and is used to treat some types of cancer. Another example is atropine
found in deadly nightshade.

Bitters … a variety of plants lumped together because of their very bitter taste. This
bitterness causes stimulation of the salivary glands and digestive organs. As such,
bitters can be used to improve appetite and strengthen the digestive system.
Examples of bitters include wormwood and hops.

Cardiac
Glycosides

… found in various medicinal plants (Foxglove, Lily of the Valley) and have strong
direct action on the heart. Cardiac glycosides such as digitoxin, digoxin, and
convallotoxin support strength and rates of contraction in heart failure. These
compounds also have a diuretic effect stimulating urine production.

Cyanogenic
Glycosides

These are based upon cyanide, a very deadly poison, but in small doses, they can
serve as a muscle relaxant. The bark of wild cherry and the leaves of elderberry
(Sambucus racemosa) contain cyanogenic glycosides used to suppress and soothe
dry coughs.

Flavonoids Some have anti-viral and anti-inflammatory properties. Flavonoids found in many
plants like lemon and buckwheat are known to strengthen capillaries and prevent
leakage into tissues.

Minerals … One example of a plant high in minerals is horsetail. The high silica content in
horsetail plants is used for arthritis because it supports the repair of connective
tissue.

Phenols Phenols are plant compounds produced to protect against infection and
herbivory by insects. They are often anti-inflammatory and antiseptic and can
have anti-viral properties. Wintergreen and willow contain salicylates. Members
of the mint family often contain phenols.

Proanthocyanins … have been documented to be valuable in protection of circulation specifically
in the heart, eyes, and feet. Red grapes, blackberries, and hawthorn berries all
have high levels of proanthocyanins.

Saponins … in two main forms of saponins, steroidal and triterpenoid. Steroidal saponins
are very similar to the chemical structures of many of the human body’s hormones
including estrogen and cortisol. Examples plants containing saponins include
agave, wild yam, and several members of the lily family. Several native plants are
used in a process to produce synthetic hormones for humans.

Tannins Tannins serve as a deterrent to herbivory by insects and grazing animals given
that that they provide a harsh unpalatable flavour. Examples of plants high in
tannins include oak bark and black catechu.
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have shown the beneficial health effects of the
consumption of these food groups for dietary pre-
vention of chronic NCD. This prevention is the
only option for low-income populations who will
not be able to afford the additional costs of treat-
ment for cardiovascular diseases, stroke, cancers,
and metabolic diseases (Johansson et al., 2014).

Some vegetables do even exert curative effects,
such as lowering blood sugar and serum cholesterol
levels, influencing the development of malignant
tumours (cancerogenesis), and other disease-related
conditions. Regarding the exact mechanisms, some
aspects are rather simple, for example inducing
satiety (i.e., the feeling of being full) while others
are quite complex. Sophisticated analytical methods
are applied to the study of plant extracts, though
often it is not just one compound but rather
the whole composition exerting the specific effect
of the vegetable (Habicht et al., 2011). Therefore,
Table 2 is to be read as an illustration of the
diversity of compounds rather than a list of specific
effects caused by the specific substance or group of
compounds.

In conclusion, for overcoming all forms of
undernutrition and nutrient deficiencies as well as
the prevention of non-communicable chronic dis-
eases, a healthy diet is required. This diet provides
all nutrients and sufficient energy. In addition, it is
rich in bioactive plant compounds. The healthy

diet must not be expensive but can, in most
circumstances, be achieved by making use of local
agro-biodiversity.

While the world is still concentrating on the
challenge of fighting hunger and undernutrition,
the new challenge of preventing overweight and
obesity demands our attention too. For both fields
nutrition can contribute a lot when the great
diversity of natural resources and the various
properties of food plants are considered. Human
nutrition is much more than meeting dietary
requirements of nutrients and energy: it can help
an ageing global population to stay healthy. Long-
evity is great only when it can be appreciated in
good health.

This ‘making use of local agro-biodiversity’ is
supported best by food sovereignty, which aims
at self-reliance and local-control as one goal of
socioeconomic and cultural development. This
approach carries nutrition policies beyond the
scope of nutrient-focused activities as it is not just
based on physiological requirements but on
knowledge and skills (Penny et al., 2005) as well
as rights (Patel, 2012). It is to be built on
indigenous knowledge and can be strengthened
by supportive information from modern technol-
ogies. A healthy diet is a nutritional concept
covering both aspects: requirements of the body
and dignity in eating.

Note
1 United States Department of Agriculture/Forest Service. Active Plant Ingredients Used for Medicinal Purposes.

http://www.fs.fed.us/wildflowers/ethnobotany/medicinal/ingredients.shtml
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