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Abstract

In this chapter, several characteristics of cowpea (Vigna unguiculata), including nutritional
and nutraceutical properties, and economic and social aspects of production were anal-
ysed with the objective to demonstrate that cowpea is a culture suitable for inclusion in
food security programs. Cowpea is rich in diverse nutrients, highlighting high levels of
protein. Cowpea also is rich in nutraceuticals compounds such as dietary fibre, antioxi-
dants and polyunsaturated fatty acids and polyphenols. Widely cultivated and consumed
cowpea is the very important legume for the nutrition and health of millions of people in
many countries. In addition to being nutritious and safe, cowpea has high relative produc-
tivity, production stability and high tolerance to environmental stresses such as drought.
Cowpea also has economic viability, low environmental impact and contributes to the
conservation of natural resources and the sustainability of production systems. Cowpea
is a safe food, always available in most regions, low priced compared to other sources of
protein. Based on the analyses performed, it is possible to infer that cowpea is a strategic
culture for the promotion of food security and health of populations on all continents.

Keywords: diseases prevention, nutraceuticals, nutrition, phytochemicals,
Vigna unguiculata

1. Introduction

At the historic reunion of 1996 in Rome, in World Food Summit of Food and Agriculture
Organization of the United Nations (FAO), food security is met when “all people, at all times
have physical and economic access to sufficient, safe and nutritious food that meets their
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dietary needs and food preferences for an active and healthy life”. Due to its central role in
human development, food security is recognized as a universal human right [1].

Promoting food security is a complex mission with political, economic, environmental,
social and cultural dimensions. For food security to be achieved, the population should have
unrestricted access to a healthy and nutritious diet, which depends on adequate economic
resources and food available in the country, region and communities in which people are
located. The national availability of food for human consumption is a function of the balance
between food grown in the country, import and export of food, reduction of waste and des-
tination of food [2]. At the cultural and sociopolitical level, countries must provide incentives
for advancing locally based and culturally relevant ethnic foods. The critical knowledge and
creativity gained from long-term accumulated traditional knowledge can inform contempo-
rary food science and nutritional and health science to advance more sustainable strategies
based on experiences of diverse ecologies and cultures around the world [3].

The health is directly related with the balanced nutrition. Hippocrates “the father of medi-
cine”, over two millennia ago, mentioned about 400 medicinal plants and uttered the maxim,
“let food be your medicine and let medicine be your food” [4]. Nutraceutical is the hybrid of
‘nutrition” and “pharmaceutical’. Nutraceuticals, in broad, are food or part of food playing a
significant role in modifying and maintaining normal physiological function that maintains
healthy human beings [5]. Grain legumes contain numerous phytochemicals useful for their
nutritional or nutraceutical properties [6].

During the last decade, legumes have emerged as an interesting and balanced source of nutri-
ents, being currently widely cultivated and consumed in different parts of the world [7, 8].
Legumes are consumed worldwide as an alternative source of proteins, since they are rich in
amino acids like lysine and tryptophan and they are much cheaper than animal proteins [5].
Legumes are an excellent source of many essential nutrients, including vitamins, minerals,
fibres, antioxidants and other bioactive compounds [9-11], including enzyme inhibitors, lec-
tins, phytates, oligosaccharides and phenolic compounds that play metabolic roles in humans
consuming these foods frequently [12].

The health organizations around the world recommend consuming legumes as part of a
healthy diet, particularly because they have an important role in the control and prevention of
chronic non-communicable diseases (NCDs) such as diabetes, cardiovascular diseases and can-
cer [13-15]. The legumes also favour the control of body weight, since they give greater satiety,
prevent the accumulation of fat at the abdominal level and regulate blood sugar levels [15-17].

Cowpea (Vigna unguiculata [L.] Walp) is grain legume originated in the African continent
with large economic and social importance in the developing world. Cowpea is a food of
major importance for millions of people, especially in less developed countries of the tropics,
being the major source of protein and carbohydrate dietary of the large part of the world
population. Cowpea is not only rich in nutrients, but also nutraceuticals such as dietary fibre,
antioxidants and polyunsaturated fatty acids (PUFA) and polyphenols [18-21].
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Widely consumed in many countries, with excellent nutritional and nutraceutical properties
and several agronomic, environmental and economic advantages, contributing to food secu-
rity and maintenance of environment [22, 23]; cowpea is a strategic culture for the promotion
of food security and health of populations on all continents.

2. Production and food security

2.1. Aspects of production

Cowpea is one of the key food sources in the arid, semi-arid and tropical parts of Asia, Oceania,
southern Europe, Africa, southern United States and Central and South America [24]. Cowpea
is grown as a main legume crop in Africa (Egypt, Nigeria), South America (Colombia, Brazil),
the USA, Mexico, Asia (China, Pakistan and Japan) and in South and Southeast Europe (Spain,
Italy, Portugal, Greece and Cyprus) [25]. It is truly a multifunctional crop, providing food for
man and livestock and serving as a valuable and dependable revenue-generating commodity
for farmers and grain traders [24, 26-27].

According to the data from the Food and Agriculture Organization (FAO) (http://www.
fao.org), approximately 5.8 million tons of dry cowpea cereal is produced annually with a
minimum of 11 million hectares planted all over the world [27], an average productivity of
527 kg ha™. However, due to the low productivity in regions that grow cowpea for subsis-
tence, with low technological level and use of traditional genotypes, this productivity is below
the potential of the crop that is 6000 kg ha™ [28].

Recent studies to evaluate the “adaptability and stability” and the productive performance of
different genotypes (e.g. cultivar, lineage and hybrid) in different environmental conditions
has allowed to obtain dry grain yields close and/or higher than 3000 kg ha™ for various geno-
types [29, 30]. In addition to the positioning of genotypes suitable to crop environments, simple
adjustments in production systems such as determination of planting time, spacing and plant
density, are capable of promoting large productivity increases. Therefore, increased produc-
tivity and economic viability of cowpea is possible in all growing regions, using appropriate
genotypes and improvements in production systems, reducing dependence on external inputs.

Cowpea is an essential component of sustainable cropping systems in the sub-humid trop-
ics and, generally, dry regions across the globe. Cowpea is particularly important as a
rotation crop with cereals. Cowpea can enhance the fertility of the soil with respect to
nitrogen and phosphate, thereby benefiting subsequent cereal crops [23, 24]. Cowpea
has great realization capacity of “biological nitrogen fixation (BNF)”. BNF converts the
atmospheric dinitrogen (N2) into usable nitrogen (N) by plants. BNF occurs in specialized
plant structure called nodules formed by the symbiosis between roots and diazotrophic
bacteria, which confer to leguminous crops the ability to satisfy their own and other plants’
N-source demand [31, 32].
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Cowpea is able to fix N in an amount greater than 100 kg ha™, replacing nitrogen fertiliza-
tion [33], contributes to the low production cost of this culture [34]. BNF has contributed to
the increase in cowpea yield, which along with other technological strategies has led to the
expansion of the culture to news agricultural frontiers, competing as off-season culture with
traditional commodities, such as corn [35]. Besides the fixation of N, the inclusion of cowpea
in the rotation crop systems favours the accumulation of organic matter and greater fixation
of carbon. This accumulation of organic matter contributes to the improvement of soil fertility
and physical characteristics such as water infiltration and retention capacity, soil conservation
and sustainability of production systems.

2.2. A strategic culture for food security

Increasing demands for nutritious, safe and healthy food because of a growing population
and the pledge to maintain biodiversity and other resources pose a major challenge to agri-
culture that is already threatened by changing climate [36]. The access to healthy diet depends
on the availability of nutritious foods at prices compatible with the purchasing power of
populations [2]. Therefore, for a crop to be included in food safety programs, in addition to
being nutritious and safe, it must have high relative productivity, production stability and
high tolerance to environmental stresses (e.g. drought, salt soil, high temperature). They must
also have economic viability, low environmental impact and contribute to the conservation of
natural resources and the sustainability of production systems.

Cowpea is one of the most important edible grain legumes in underdeveloped and devel-
oping countries contributing to food security and maintenance of environment for millions
of small-scale farmers and of the local populations [22, 37-38]. In developed countries,
cowpea is also considered as a healthy alternative to soya bean as consumers look to more
traditional food sources that are low in fat and high in fibre and that have other health
benefits [39].

The availability of food is directly related to the agricultural production policies of each
nation, which defines the agricultural crops that will receive investments in research, devel-
opment of production technologies, financing, as well as the destination of production. This
is especially relevant in case of ethnically and culturally relevant legumes, such as cowpea,
where food support and subsidies in many countries favour a restricted choice of cereal crops
over balanced co-production of legumes [40].

The research investment combined with the wide genetic diversity allowed us to obtain high-
yield productive cowpea genotypes, early maturity and with plant architecture favourable
to the mechanized harvest. These genotypes have greater resistance to the adverse environ-
mental conditions to the cultivar (e.g. dry and temperature variation) and the attack of pests
and diseases. In the last decade, cowpeas have ceased to be a subsistence crop, cultivated
largely by family farmers and have aroused the interest of large farmers. With this, the rela-
tive increase in cowpea production in the first decade of the twenty-first century surpassed
all other pulses’ [41]. Cowpea is truly a multifunctional crop strategic for food security.

' Pulses are defined by the FAO as “limited to crops harvested solely for dry grain, thereby. Pulses exclude vegetable
crops such as green peas and green beans, crops which are used primarily such oil crops (e.g. soybeans) and leguminous
forage crops, such as alfalfa [42].
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3. Nutritional properties

Cowpea plays a critical role in the lives of millions of people in the developing world, provid-
ing them a major source of dietary protein that nutritionally complements low-protein cereal
and tuber crop staples [39]. With recognised nutritional value, cowpea can be consumed such
as mature beans (i.e. dried grain), green beans or green pods. The cowpea leaves also can be
consumed as food. Grains, pods and leaves of the cowpea are processed and used as food
ingredient by the food industry [43-46].

The cowpea seeds are eaten boiled, parched, fried, roasted, mixed with sauce or stewed and
consumed directly. Its seeds provide important vitamins, phytonutrients including antioxi-
dants besides carbohydrates, minerals and trace elements. Cowpea due to its nutrients and
functional benefits has also gained industrial importance for being used as a potential ingre-
dient in food formulations [47].

Regarding the need for consumption, nutrients in the human diet can be classified as macro-
nutrients (primary contributors to energy intake, which include total carbohydrate, total fat,
protein and alcohol), micronutrients (minerals, vitamins and dietary fibre), and to include
other food components such as bioactive compounds [48].

The consumption of cowpea supplies most of the macro and micronutrients of the diet.
Chemical composition and nutritional properties of cowpeas vary considerably according to
cultivar. For effective utilization of newly developed cowpea cultivars for human nutrition,
the removal or reduction of antinutrients and evaluation of their nutritional properties are
necessary [49].

3.1. Macronutrients
3.1.1. Protein

The nutritional profile of cowpea grain is similar to that of other pulses with a relatively low
fat content and total protein content that is two- to fourfold higher than cereal and tuber crops
[39]. Under the Harvest Plus initiative funded by the Bill & Melinda Gates Foundation and
others, a systematic breeding program to develop improved cowpea varieties with enhanced
levels of protein and micronutrient contents was initiated in 2003. Approximately, 2000 geno-
types (e.g. cultivars and breeding lines) have been evaluated revealing significant genetic vari-
ability in seed protein contents, with values ranging from 21 to 30.7% [39]. The nutritional
ranking of 30 Brazilian genotypes of cowpea revel protein contents ranging from 17.4 to 28.3%.
[50]. For improved cowpea breeding lines, the protein content can be bigger than 30% [51, 52].

Similar to other pulses, the storage proteins in cowpea seeds are rich in the amino acids lysine and
tryptophan when compared to cereal grains, but low in methionine and cysteine when compared
to animal proteins [39]. Cowpea possess some undesirable properties that are common to other
legume seeds, such as methionine and cysteine deficiency as well as considerable contents of
antinutritional factors like protease inhibitors, lectins, phytic acid, tannins, among others [49, 53].

A protein has a good amino profile when it presents all the essential amino acids (i.e. those that
cannot be synthesised by the body and therefore must be obtained by the diet) in significant
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quantity [54]. Genetic and agronomic factors may influence the amino acid profile of cowpea
[55]. Analyses carried out by Frota et al. [56] and Vasconcelos et al. [57] have shown that cow-
pea presented cysteine and methionine as limiting amino acids, whereas the other essential
amino acids met the recommendations of the amino acid standard of the FAO/WHO [58] for
children (2-5 years). However, other authors have found values of all the essential amino
acids below the recommendation in some cowpea cultivars [59, 60].

Given its nutritional value as well as the reduced environmental impact of the production
systems, intense research efforts must be redirected to the evaluation of nutrients and antinu-
trients of cowpea, its digestibility and development of processing alternatives that may allow
the production of foods with lower impact on human health as well as its potential contri-
bution to human nutrition [7]. Conventional processing methods, such as soaking, boiling,
germination and fermentation, are widely used to decrease the content of these undesirable
components, which results in enhanced acceptability and nutritional quality in addition to
optimal utilisation of this legume as human food [61].

Cowpea protein isolate is an alternative for incorporation into food products [56]. Protein isola-
tion is an alternative for the minimisation of antinutritional factors, improved digestibility and
bioavailability of leguminous amino acids [62]. A mixed food of legumes and cereals, particu-
larly in developing countries, can compensate deficiencies or a low level of lysine and sulphur
amino acids, in cereals and grain legumes, respectively [63]. The utilization of a nutritional qual-
ity index will allow pinpointing the genotypes that gather the largest number of desirable nutri-
tional attributes and then assist in the planning of new crosses in the breeding program [50].

3.1.2. Carbohydrate

Cowpea is one of the main sources of calories for a large segment of world population [18, 57].
Cowpea seeds contain approximately 53-66% carbohydrate, most of which is found in the form
of starch, has high amylose content and C-type starch crystallinity [64-66].

Legumes, such as cowpea, contain a considerable amount of resistant starch (i.e. starch that
resists to digestion by amylase in the small intestine and progresses to the large intestine for fer-
mentation by the gut bacteria) and also have a higher ratio of slow-digestible to rapid-digestible
starch, compared to other carbohydrate foods. Resistant starch is associated with reduced gly-
cemic response, which can be beneficial to insulin-resistant individuals and those with diabetes
[67-69]. Carbohydrates that are digested slowly also result in a low glycemic index (GI) [70].
The consumption of low GI foods could prevent the emergence of several diseases, such as
obesity, diabetes, cardiovascular diseases and even certain cancers [71]. Other important con-
stituents in cowpea seeds are the a-galactosides, with a recognized prebiotic function [72].

3.1.3. Lipids

Recently, cowpea has been stressed on a low fat content, comparatively to other legumes
(chickpea, split pea, lentil, green gram and lupine), which makes it, according to nutritional
guidelines, a legume with potential application in weight restriction diets [7]. The content
and profile of lipids in cowpea seeds, such as other nutrients, vary among genotypes and
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are also influenced by environmental conditions during cultivation. According to Brazilian
Agricultural Research Corporation (EMBRAPA), the content of lipids in cowpea seeds, on
average, is 2% [73]. The nutritional ranking of 30 Brazilian genotypes of cowpea revel lipids
contents range from 1.0 to 1.6% [50]. Frota et al. [74], found lipid content of 2.2% in seed
cowpea BRS-Milénio, a cultivar obtained by genetic improvement, and its fatty acids profile
was 29.4% saturated and 70.7% unsaturated. Igbal et al. [13], on the other hand, obtained
approximately double the lipid content (4.8 g 100 g™) in relation to the cultivar BRS-Milénio
analysed in the study performed by Frota et al. [74].

The triglycerides are the most abundant lipids in the cowpea seeds, corresponding to
41.2% of the total fat. The cowpea seeds lipid profile includes still 25.1% of phospho-
lipids, 10.6% of monoglycerides, 7.9% of free fatty acids, 7.8% of diglycerides, 5.5% of
sterols and 2.6% of hydrocarbons + sterol esters [75, 76]. Of the total fatty acids, most of it
(40.1-78.3%) consists of polyunsaturated fatty acids. Ranging from 20.5 to 67.1%, the pal-
mitic acid is the most abundant fatty acid. The content of linoleic acid can be ranging from
20.8 to 40.3% and of the linolenic acid ranges from 9.6 to 30.9%. In smaller proportion
(2.9-14.0%), the stearic acids complete the profile of fatty acids of the cowpea seeds [7].

3.2. Micronutrients

Micronutrients are organic or inorganic compounds present in small amounts and are not
used for energy, but are nonetheless needed for good health. Nonessential micronutrients
encompass a vast group of unique organic phytochemicals that are not strictly required in the
diet, but when present at sufficient levels are linked to the promotion of good health. Essential
micronutrients in the human diet include 17 minerals and 13 vitamins required at minimum
levels to alleviate nutritional disorders (See [77]).

3.2.1. Vitamin

Cowpea is rich in vitamin A and C and also has appreciable amount of thiamin, riboflavin, nia-
cin, vitamin B6 and pantothenic acid as well as small amount of foliate [78]. Vitamins are indis-
pensable to the maintenance of various functions of physiological importance such as muscle
contractility, nerve function, blood coagulation, digestive processes and acid-base balance [79].

The major vitamins present in cowpea are those belonging to the B complex, being reported
in the following decreasing order: niacin (7.0-40.0 x 10 g kg™) > panthothenic acid (17.0-
22.0x107° gkg™) > thiamine (2.0-17.0 x 10~ g kg™) > pyridoxine (2.0-4.0 x 10° g kg™") > folic acid
(1.0-4.0 x 107 g kg™) > riboflavin (1.0-3.0 x 107 g kg™") > biotin(0.2-0.3 x 107 g kg™) > cobala-
min (traces). Cowpea appears to be a particularly good source of vitamin C, with levels in seeds
ranging from 52.0 to 554.0 x 10° g kg™'. Carotenoids, precursors of vitamin A, are also present in
cowpea contributing to the antioxidant compounds provided by this legume. Lastly, from the
various vitamin E vitamers present in cowpea, é-tocopherol has been observed with the high-
est concentration (15.1-109.7 x 107 g kg™), followed by y-tocopherol (4.3-92.3 x 10-3 g kg™),
and y-tocotrienol (0.7-3.4 x 10~ g kg™). The vitamin E composition of cowpea seems to differ
significantly from that of most legumes, where y-tocopherol dominates (reviewed by [7]).
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3.2.2. Minerals

An appropriate intake of micro minerals is necessary for the human organism to meet its met-
abolic needs, and hence avoid a wide range of associated health problems [80, 81]. Cowpea
is rich in potassium with good amount of calcium, magnesium and phosphorus. It also has
small amount of iron, sodium, zinc, copper, manganese and selenium [78].

The mineral composition of 30 newly developed Brazilian cowpea genotypes obtained by
conventional plant breeding reveals the following contents of minerals in the seeds: iron
61-81 ppm; zinc 2744 ppm; sodium 84-177 ppm; potassium 9570-12,510 ppm; calcium
290-440 ppm; magnesium 1310-1160 ppm; manganese 17-29 ppm; copper 20-22 ppm [50].

The cowpea seed analysis of 87 lines originated from a set of crosses involving 3 accessions
of the IITA ('IT97K-1042-3’, ‘IT99K-216-48-1" and ‘IT97K-499") and accessions adapted for
cultivation in the Brazilian semi-arid tropical areas (‘BRS Tapaihum’, ‘BRS Pujante’ and
‘Canapu’), reveals high variation in minerals values: calcium 420-6260 ppm; iron 42.0-
137.0 ppm; zinc 38.0-55.5 ppm; potassium 21,000-27,000 ppm; sodium 29.2-88.0 ppm [80].
In the analysis of approximately 2000 cowpea genotypes under the Harvest Plus initiative
[39], the typical calcium, iron, zinc and potassium values showed large variations among
genotypes (e.g. calcium ranging from 545 to 1300 ppm and zinc ranging from 23 to 48 ppm).
These analyses reveal that cowpea have high levels of these micronutrients in comparison
with other cultures, and that the variation in the levels of these micronutrients favours the
genetic improvement of the species and the obtaining of more nutritious genotypes [39, 80].

4. Nutraceuticals compounds

Nutraceuticals, in broad, are food or part of food playing a significant role in modifying and
maintaining normal physiological function that maintains healthy human beings [5]. The
food sources used as nutraceuticals are all natural and can be categorized as dietary fibre,
probiotics, prebiotics, polyunsaturated fatty acids, antioxidant vitamins, polyphenols and
other different types of herbal/natural foods [5, 82, 83].

4.1. Dietary fibre

Dietary fibre has been shown to have important health implications in the prevention of
risks of chronic diseases such as cancer, CVD and diabetes mellitus [84]. Dietary fibre can be
soluble or insoluble depending upon solubility in water. Cowpea has high level of dietary
fibre, mainly of insoluble fibre. Water-soluble fibre can form viscous solutions. The insoluble
fibre (i.e. lignin, cellulose and hemicellulose) has high water-holding capacity and acts on
the regulation of the defecation process [12, 13], while that the soluble fibre can contribute
for reducing the postprandial blood glucose and insulin levels, and serum cholesterol [85].

In cowpea flours, (i.e. dehulled, ground and defatted cotyledons) the total dietary fibre (calcu-
lated as % of dry matter) is 14.1 + 0.3, being 1.0 + 0.0% of soluble fibre and 13 + 0.2 of insoluble fibre
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[86]. The dietary fibre composition of 30 newly developed Brazilian cowpea genotypes showed
great genetic variability among the genotypes, with values ranging from 19.5 to 35.6 g 100 g™ [50].

4.2. Probiotics

Probiotics can be defined as live microbial feed supplements that beneficially affect the host
animal by improving its intestinal microbial balance [87]. Food cultures that have such ben-
eficial effects on human health have been termed “probiotic” [88].

Probiotics are associated with fermented foods, latter having a long tradition of acceptability
in communities where they are produced, safe use and the established as well as postulated
claims of health benefits [89, 90]. The probiotic potential of fermented foods, such as cowpea,
sorghum and peanut plant seed extracts have been reported [91].

4.3. Prebiotics

Prebiotics are non-digestible food ingredients that selectively stimulating the growth and/or
activity of one or a limited number of beneficial bacteria in the colon [92, 93]. The prebiotics
resist hydrolysis by digestive enzymes and/or are not absorbed in the upper part of the gas-
trointestinal tract and pass into the large bowel and promote the growth of Bifidobacterium and
Lactobacillus, contributing for the right balance of intestinal bacterial flora and the immune
system. The growth of Bifidobacterium and Lactobacillus to dominate pathogenic organisms
and thus invigorate human health is facilitated by certain oligosaccharides [94, 95]. Cowpea
seeds are rich in a-galactosides (raffinose, stachyose and verbascose) [7, 96], also known as the
raffinose family oligosaccharides (RFOs) [99].

The a-galactosides are beneficial compounds when ingested in amounts up to 3 g day™.
However, when consumed in high doses the a-galactosides can cause flatulence and interfer-
ence with the absorption of other nutrients during the digestive process [97]. As RFO act as sub-
strate for intestinal bacteria, they are also considered as prebiotics [98]. The Galactosyl-cyclitols,
present in legume seeds, are considered as important phytochemicals related to disease preven-
tion [99].

4.4. Polyunsaturated fatty acids

Polyunsaturated fatty acids (PUFAs) are also called “essential fatty acids” as these are crucial
to the body’s function and are introduced externally through the diet [100]. PUFAs have
two subdivisions: omega-3- (n-3) fatty acids and omega-6-(n-6) fatty acids. In cowpea, the
bulk of fatty acids consist of polyunsaturated fatty acids that range from 40.1 to 78.3% of
total (reviewed by [7]). This high level of unsaturated fatty acids is a nutritionally desirable
feature [101].

Studies suggest that PUFAs have therapeutic effects in cardiovascular and hypolipidemic dis-
eases. Emerging research evidence shows the benefits of omega-3-oils in other areas of health
including premature infant health, asthma, bipolar and depressive disorders, dysmenorrhea
and diabetes (reviewed by [5]).
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4.5. Antioxidant vitamin

Cowpea appears to be a particularly good source of vitamin C, with levels in seeds and pods
ranging from 52.0 to 554.0 x 10~ g kg™ [7]. Carotenoids, precursors of vitamin A, are also pres-
ent in cowpea contributing to the antioxidant compounds provided by this legume. Among
the carotenoids present in cowpea seeds, lutein makes up over 70.0%.Other carotenoids pres-
ent in cowpea are f-carotene, y-carotene and cryptoxanthin [7, 102].

From the various vitamin E vitamers present in cowpea, §-tocopherol has been observed with
the highest concentration, followed by y-tocopherol -tocotrienol (0.7-3.4 x 10 g kg™ [7]. The
vitamin E composition of cowpea seems to differ significantly from that of most legumes,
where y-tocopherol dominates [103, 104].

4.6. Phenolic compounds

Cowpea is a good source of dietary phenolics mainly phenolic acids, flavonoids and antho-
cyanins and proanthocyanidins. These compounds are reportedly responsible for the antioxi-
dant and other health promoting properties of cowpea [105].

Phenolic compounds (tannins, flavonoids and phenolic acids) are secondary metabolites in
plants and are present in some plant foods [106, 107]. Phenolic compounds are responsible for
various beneficial effects in a multitude of diseases [108]. Phenolic compounds have antioxi-
dant properties and ability to modulate the activity of various enzymes. These phenolics are
also potent inhibitors of a-amylase and a-glucosidase, the two important enzymes involved in
the regulation of glucose homeostasis [109].

5. Conclusion

In the current scenario of population growth, the demand for nutritious and functional, safe,
and healthy food poses a major challenge for producers, which in times of climate change are
enjoined to conserve natural resources, and for the governments of nations in need invest in
the production of crops that can be included in food security programs and contribute to the
health of populations.

With excellent nutritional and nutraceutical properties and several agronomic, environmen-
tal and economic advantages, cowpea is able of contribute to food security, maintenance of
environment and promotion health for populations. This is possible due to the great genetic
variability of the cowpea and the numerous researches to develop new genotypes more pro-
ductive, biofortified, adapted to different environments and production systems. Cowpea is a
much studied culture, which has its composition known, with great value for the food industry.

The use of cowpea as functional food has encouraged the industry and farmers to produce
this legume. Considering the great demand worldwide for consumption, the excellent nutri-
tional and nutraceutical properties, the availability of production technology and the wide
possibility of choice of genotypes for production, cowpea is undoubtedly a strategic legume
specie for food security and health.
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