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Abstract: The human being has selecteda variety of domesticated plants that gives a benefit, and also
significant in food production. The origin of these plants moslty in Central Asia such as China having great
variety of crops such as oats, barley, sesame, pumpkin, sorghum, asparagus, pear, apple and citrus etc.
While centers of origin such as Mexico and Central America have great diversity in corn, beans, squash,
maguey, nopal, sunflower, avocado, cocoa etc.In many countries poor nutrition is a curent trend, due to
lifestyle and impure food. This is a time to invest in preparation the tiggered consumption of highly
processed products, rich in calories, saturated fat, sugar and salt, but poor in protein content, fiber and
micronutrients.It is necessary to return a more diversified diet. It is well known that ancient cultures
included cultivated and wild plants in their diet, from which they consumed their stems, leaves, roots,
flowers and fruits, whose nutritional and medicinal benefits were known through experience and also

transmitted from generation to generation.
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The consumption of flowers, known as flowerphagia, a practice with medicinal and nutritional purposes
carried out for hundreds of years in European and Chinese cultures. Edible flowers, in addition to
providing conventional nutrients are consumed in the form of infusions or refreshing drinks.Rose belongs
to the Rosacceae family, of Asian origin, is cultivated and its petals, with high antioxidant capacity and
phenolic content, are used to prepare infusions, and in ornamentation While, cauliflower, Broccoli are
used as a vegetable or garnish. Some other species such as chamomile,caléndula, sunflower,
chrysanthemum, dahliaare part of the great variety of plants with edible flowers. To provide vitamins,
amino acids, proteins, carbohydrates, lipids and minerals, also provide antioxidants and bioactive
compounds such as polyphenols.

Key words: Domesticated plants,anti oxidant, bioactive compounds, polyphenolsEuropean and Chinese
cultures

Introduction:

Direct benefits have been obtained from plants by including them in both human and animal diets and
indirect by obtaining by-products such as: fibers, waxes, lubricants, secondary metabolites, fuels,
construction materials, among others (Matuda and Pifia, 1980). The human being has selected and
domesticated plants that provide a benefit, while developing cultivation techniques that help to
significantly increase food production. These actions made it possible to identify the centers of plant
origin, which host the “greatest diversity of types of a given specie”. According to Vavilov (1926), there
are eight centers of diversity of cultivated plants, where China is considered the oldest and largest center
of origin, with a great variety of crops, such as: rice, millet, soybeans, beans, sugar cane, oats, barley,
sesame, pumpkin, sorghum, asparagus, pear, apple and citrus, among others. While centers of origin such
as Mexico and Central America have great diversity in corn, beans, squash, maguey, nopal, sunflower,

avocado, cocoa, sweet potato, walnut, cotton and fruit trees(Chavez-Araujo, 1993).

Currently, the world's staple diet depends largely on three cereals: corn, rice and wheat, which contribute
42.5% of the world's food calorie supply (FAO, 2016). Projections for 2050 estimate that the world
population will exceed 9,000 million people, which implies the need to increase food production (FAO,
2009). Although, increase in the production of basic crops should not be the answer to this problem,
since it would favor the generation of monoculture and homogeneity in the human diet, aspects that
have a negative impact on agriculture (generation of pests, increase in the use of pesticides, decrease in

biodiversity), as well as in health maintenance (FAO, 2016; Khoury et al, 2014).
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According to the World Health Organization (WHO), nutrition and physical activity are determining factors
to maintain good health, while, on the contrary, a deficiency in both factors leads to the development of
chronic diseases, such as hypertension, diabetes, cancer and those of the gastrointestinal type that top
the list of diseases that cause premature deaths, of up to 75% worldwide and have a negative impact on
public health (WHO, 2003; Nowicka and Wojdylo, 2019). Poor nutrition is a current trend in many
countries, the hasty lifestyle and access to food where almost no or no time is invested in its preparation
has triggered the consumption of highly processed products, rich in calories, saturated fat, sugar and salt,
but poor in protein content, fiber and micronutrients (FAO, 2009). It is necessary to return to a more
diversified diet. It is well known that ancient cultures included cultivated and wild plants in their diet,
from which they consumed their stems, leaves, roots, flowers and fruits, whose nutritional and medicinal
benefits were known through experience and were transmitted from generation to generation (Sotelo et
al. 2007; Mellado et al. 2009). Many of these species are used only locally, restricting their use by the
inhabitants of the geographical areas where they are located, since they require the trained identification
of their inhabitants.

One of the practices that have gained strength in recent years is the consumption of flowers, known as
flowerphagia, a practice with medicinal and nutritional purposes carried out for hundreds of years in
European and Chinese cultures, presenting itself as an alternative for improving eating habits. Edible
flowers, in addition to providing conventional nutrients, confer exquisite flavors, colors and aesthetics to
the preparation of dishes and many of them, due to their pleasant smells and chemical properties, are
consumed in the form of infusions or refreshing drinks. According to their composition, they can be
included directly in food, without being subjected to any previous processing, while some others due to
the presence of anti-nutritional compounds, a cooking, soaking or dehydration process is recommended
to discard them and thus be able to include them in the preparation of soups, desserts, ice cream, jellies,
salads, side dishes, stews and drinks (Lara-Cortes et al., 2013; de Lima Franzen et al, 2019).

The rose (Rosasp), belonging to the Rosacceae family, of Asian origin, is one of the most cultivated and its
petals, with high antioxidant capacity and phenolic content, are used to prepare infusions, as well as in
the preparation of desserts and in ornamentation (Li et al, 2014). While, cauliflower (Brassica oleraceae
var. Botrytis L.) and broccoli (Brassica oleracea var. Italic Plenck) are used as a vegetable or garnish (de
Lima Franzen et al, 2019). Some other species such as chamomile (Matricaria L.), calendula (Calendula

officinalis), sunflower (Helianthus annus), chrysanthemum (Chrysanthemumspp), dahlia (Dahliaspp),
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daylilies (Hemerocallis fulva), carnations (Dianthusspp), and lavender (Lavandula angustifolia) are part of
the great variety of plants with edible flowers (Rop et al 2012; de Lima Franzen et al, 2019; Nowicka and
Wojdylo, 2019).

With the advent of technology and the interest in improving the food system of the global population,
researchers from around the world have taken on the task of rescuing and highlighting the nutritional
value of traditional foods, including different types of edible plants. In order to publicize healthy and
varied food alternatives, which not only satisfy nutritional requirements, but also many of them could be
considered a source of chemical compounds with physiological properties in human health (Urango-
Marchena et al. 2009).So that the inclusion of highly varied foods, in addition to providing vitamins,
amino acids, proteins, carbohydrates, lipids and minerals, also provide antioxidants and bioactive
compounds such as polyphenols (flavonoids, anthocyanins, tannins, catechins, glucosinolates, lignans and
phenolic acids) characterized by having a pharmacological effect, highlighting the antiparasitic, antibiotic,
anti-inflammatory, anti-hyperglycemic, anticancer, anti-allergenic, vasodilator, detoxifying activity, among
others (Chensom et al., 2019; Nowicka and Wojdylo, 2019).

Central America is no exception and within its great culinary culture a great variety of plants with edible
flowers is included, belonging to at least 84 different genera, among which are Agave, Cucurbita, Begonia,
Dhalia, Lippia, Opuntia, Phaseolus, Portulaca, Yucca, just to mention a few examples, all these flowers
with nutritional, ornamental, sensory and medicinal properties (Mateos-Maces et al, 2020). There are
plants with edible flowers widely cultivated and used in Central American gastronomy, such as the
pumpkin flower (Cucurbita pepo), even those of the wild type, for local consumption, whose properties
are known empirically. Without a doubt, plants contain a great variety of compounds, which give them a
certain pharmacological activity, these are distributed in the different plant structures. Here are some

edible flowers of cultural, economic, and functional importance.

Pumpkin flower (Cucurbitaspp)

These flowers are the best known and most in demand in Mexican cuisine. They come from squash
(Cucurbita pepo), family Cucurbitaceae, it is an herbaceous type plant, annual, prostrate, climbing with
spirally wound tendrils. This family has about 100 genera and 850 species. Among which are, watermelon
(Citrullusspp), cucumber (Cucumis sativus), melon (Cucumismelo), loofah (Luffa aegyptiaca) among
others. They are distributed mainly in tropical and semi-tropical regions, and are abundant in Mexico

(Rodriguez and Porras 1996).
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The Pumpkin, which was known as "ayotli" by the Aztecs, has large, alternate leaves similar to those of
the vine, its fruits are edible with flattened seeds and similar to large berries. They are monoecious or
dioecious plants. Its flowers are oblong, yellow and campanulate, they are radiated unisexual (male or
female) and rarely hermaphrodite, its calyx has five sepals and its corolla five fused petals (). Due to its
yellow color and its exquisite flavor, they have become an attractive dish for the consumer, with which
tacos and quesadillas are prepared. They contain a high percentage of moisture (93.2%), carbohydrates
(471 g. Kg-1) and protein (219 g. Kg-1), have a good mineral content (159 g. Kg-1) and fiber (105 g. Kg-1),
and low fat content (50 g. Kg-1). The most notable amino acids are glutamic acid (30.82 mg. g-1) and
leucine (16.21 mg. g-1). They have low concentrations of trypsin inhibitors and do not show

hemagglutinin, hemolytic, or alkaloid activity (Sotelo et al. 2007).

Yucca flower (Yuccaspp)

Within the Agavaceae family, one of the most representative plants are those of the Yucca genus, which
are characterized by being perennial, succulent, shrubby and arborescent. Dominant in arid and semi-arid
zones of Mexico. They are generally provided with a trunk, some of their species growing as tall as a tree.
The Yuccagenus is made up of 49 species, of which 29 are found in Mexico and are distributed from
Canada to Central America (Matuda and Pifia, 1980: Rocha et al, 2006).

Plants of the Yuccagenus have been used by indigenous cultures in North America for several millennia.
From them, high resistance fibers known as "ixtle de palma" were obtained, which are used in the
production of ropes, sandals, clothing and basketry. Its young leaves have served as livestock feed in
times of intense drought. Its robust trunks have been used to build huts and living fences delimiting
property territory and areas for livestock (Matuda and Pifia, 1980). Some of these species, due to their
large size and characteristic shapes, are used in the ornamentation of parks, gardens and ridges,
especially in cities in the North and Central Mexico. Due to its high amount of saponins, its roots are used
as soap and other more specific ones, its flowers and fruits serve as food for both man and cattle (Sotelo
et al. 2007; Mellado et al. 2009).

Historically, Yucca leaf extracts have been used to treat inflammatory disorders, arthritis, and
rheumatism. Currently, there are studies that show its antimicrobial and anticancer activity. Yucca

aloifoliavariegata leaf extracts, with the presence of 18 flavonoids and 19 phenolic acids, have been
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tested together with those of V. filamentosa and Y.elephantipes, in carcinogenic lines, resulting in extracts

of Y. aloifoliavariegata being the most effective against liver and breast cancer (El Hawary et al., 2018).

Yuccas reproduce both sexually (by seed) and vegetative (by shoot or shoot). They are characterized by
presenting a panicle-shaped inflorescence, either erect (Y. carnerosanaand Y. treculeana) or pendular (Y.
filifera). Yucca or lzote flowers, as they are commonly known, are campanulate-globose with a creamy
white color, made up of 6 petals, sometimes have pinkish or purple tints and produce little or no nectar.
Its flowering lasts for more than a month between March and April, coinciding with the Holy Week
festival in Mexico, so they are included as part of the traditional dishes of that season, improving the
taste, color, smell, flavor and food decoration.

For dishes preparation, the flower buds or only the petals can be included when it has flowered, trying to
remove the pistils, since it confers a bitter and unpleasant taste when eaten. Its petals are soft and fleshy,
with a high content of moisture (88%), carbohydrates (538 g. Kg-1) and protein (259 g. Kg-1), they have a
good content of minerals (97 g. Kg- 1) and fiber (85 g. Kg-1), and very low fat content (21 g. Kg-1). The
most notable amino acids are glutamic acid (29.27 mg. G-1) and proline (19.02 mg. g-1). In addition, in
terms of antinutrients, they have low concentrations of trypsin and hemagglutinin inhibitors and zero
alkaloids (Sotelo et al. 2007). In addition, it has been reported that it presents anti-hypoglycemic activity
when combined with alfalfa in different proportions (Mellado et al. 2009).

Agave flower (Agavespp)

The Agavegenus is considered one of the most representative of the Mexican territory and is the largest
(about 300 species) of the Agavaceae family, which comprises 18 genera and 600 species. They are
characterized by being succulent plants with basal or crowded leaves at the base of the stem, rigid, fleshy,
pointed and in the shape of a rosette. They are monocarpic, that is, they only flower once throughout
their life and this process takes up to 10 years from the establishment of the plant. They have a very tall
inflorescence, which can measure up to 10 meters in height, robust and with 15 to 25 panicles, each
panicle with umbels that have up to 150 flowers (Gémez-Aiza and Zuria, 2010).

Plants of the Agavegenus are abundant in arid and semi-arid areas and are considered of great ecological,
cultural and economic importance. Its flowers are yellow in color and produce a large amount of pollen
on which a wide variety of birds, insects and bats feed. Its reproduction is sexual and its flowering can last

up to three months (Gdmez-Aiza and Zuria, 2010). Some species of economic importance are Agave
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tequilana from which the traditional tequila is obtained and Agave salmiana from which pulque and
mezcal are obtained (Good-Avila et al., 2006; Barriada-Bernal et al, 2014).

Agave flowers contain a high percentage of moisture (87.4%), carbohydrates (621 g.Kg-1) and protein
(164 g.Kg-1), have a good content of minerals (58 g.Kg-1) and fiber (127 g.Kg-1), and low fat content (49
g.Kg-1). The most notable of its amino acids are glutamic acid (17.78 mg.g-1) and proline (19.43 mg.g-1),
in addition to Isoleucine, Leucine, Valine, Phenylalanine, and Tryptophan. Regarding their antinutrient
content, they have low concentrations of trypsin inhibitors (1.11 TUl / mg sample) and present
hemagglutinating and hemolytic activity and do not have alkaloids (Sotelo et al. 2007). While, Pinedo-
Espinoza et al. (2020), indicated that Agave flowers contain 88% moisture, carbohydrates (71.58 g. 100g
sample), protein (11.58 g. 100g sample), minerals (5.65 g. 100g sample), fiber (9.65 g.100g sample) and
very low-fat content (1.58 g.100g sample). Among the macroelements that have been quantified in Agave
flowers are sodium (Na) phosphorus (P), potassium (K), calcium (Ca) and magnesium (Mg) in a range of
0.12 to 160 g. 100g DW, and microelements such as iron (Fe), copper (Cu), zinc (Zn), manganese (Mn) and
boron (B) in concentrations of 6.50 to 86.60 g.kg DW (Pinedo-Espinoza et al. 2020).

A high antioxidant capacity has been reported in Agave flowers because its bioactive compounds such as:
carotenes (red, yellow and ascorbic acid), phenolic compounds (chlorogenic, vinyl, caffeic and ferulic
acids) and flavonoids such as rutin (helps blood circulation, it is considered a heart attack reducer),
floridzin (reduces glucose absorption), apigenin (has anti-inflammatory and anti-cancer effects) and
galangin (used in the treatment of induced vitiligo) (Pinedo-Espinoza et al. 2020). Similarly, the presence
of other flavonoids such as quercetin and kaempferol glycosides have been mentioned in Agave
durangensis flowers (Barriada-Bernal et al, 2014).

Jamaica flower (Hibiscus sabdariffa)

The Hibiscusgenus has 300 species and belongs to the Malvaceae family, which consisting of 75 genera
and 1000 species and is distributed in tropical and temperate zones. Jamaica (Hibiscus sabdariffa) is an
annual herbaceous plant with a red, branched stem, with simple alternate leaves, bisexual flowers, red at
the base and pale ends. Its calyx is conical at the base with five red sepals. Its fruit is a spiny capsule and
its dehydrated calyces are widely used in the preparation of refreshing drinks and infusions, salads and
jams. To extract a large part of its compounds, a decoction process can be carried out, where the water
can be drunk and the calyces with a high content of dietary fiber and antioxidant capacity can be
consumed (Sdyago-Ayerdi and Gofii, 2010). Jamaica has an African origin, and in America, Mexico is the

main producer.
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The red calyces of Jamaica have a high content of carbohydrates (79.25%), protein (6.40%), minerals
(6.52%) and fats (5.13%), while the fiber content is 2.70%. Regarding their mineral content, they have a
higher concentration of iron (Fe, 833 mg.100g sample) and to a lesser extent mineral such as phosphorus
(P, 22 mg.100g sample), sodium (Na, 15 mg.100g), calcium (Ca, 3.0 mg.100g), zinc (Zn, 1.17 mg.100g),
magnesium (Mg, 1.0 mg.100g) and copper (Cu, 0.70 mg.100g) (Nnam and Onyeke, 2003).

The presence of anthocyanins confers color, organic acids, and flavor to these beverages. Several studies
have shown that they have diuretic activity, as well as anti-inflammatory, bactericidal, antifungal, anti-
hyperglycemic, anti-hypertensive properties, among others. In addition, they have phenolic compounds,
flavonoids, saponins, polysaccharides and phytosterols that help to reduce the intestinal absorption of
cholesterol. It also has beta-carotenes, thiamine, riboflavin and ascorbic acid (Lara-Cortes et al. 2013;
Sumaya-Martinez et al. 2014).

Bougambilia flower (Bougainvillea spp.)

The Bougainvillea genus, which includes this plant, comprises 18 species and belongs to the
Nyctaginaceae family. It is originally from Brazil and is found distributed throughout the world. Species
such as B. buttiana, B. glabra and B. spectabilis are used for their properties in traditional medicine and
are characterized by being climbing shrubs, evergreen, elliptical leaves, trunk and branches with thorns.
Its flowers, which are modified leaves, present a wide range of colors that go from white, yellow, pink,
magenta, orange, red and purple. They are considered resistant plants to diverse climates, especially hot
and dry ones. Its propagation is by cuttings and its flowering occurs in the months of March to December
(The Plant list, 2021; Botanical online, 2009).

The benefits of the infusions of Bougaivillea spp. (B. glabra, B, spectabilis and B. buttiana) are known to
treat cough and whooping cough, their expectorant action helps to expel secretions from the respiratory
tract, for which the flowers can be boiled with orange, cinnamon, oregano and thyme (Botanical online,
2009). B. engrave is used to treat asthma, bronchitis, dysentery, and less so for stomach pain. B.
spectabilis, in addition to being applied in cases of bronchitis, is also used to relieve lung pain and snoring
(Alonso-Castro et al. 2017).

Bougaivillea spp. has been studied extensively and some of the compounds that have been determined in
its leaves, bracts and flowers of B. buttiana, are aliphatic hydrocarbons (alkanes, alkenes and
cycloalkanes) considered a source of energy, and some fatty alcohols compounds such as triacontanol

and doctriacontanol, which have a growth regulating function. Beneficial compounds for the human diet
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have also been determined, such as essential fatty acids, including dodecanoic, tetradecanioc,
hexadecanoic and eighth decanoicacids (Abarca-Vargas and Petricevich, 2018).

Analysis of B. glabra, B. spectabilis and B. buttiana, indicate the presence of more than thirty volatile
compounds that include: aldehydes, ketones, phenols, oxides, esters and alcohols, a dozen of phenolic
compounds such as gallic, vanillic, coumaric,ferulic, caffeic acids, among others, and compounds such as
peltoginoids and flavonoids (rutin, apigenin, quercetin), and some others such as phytosterols, terpenes
and carbohydrates that are part of its leaves, bracts and flowers (Kaisoon et al. 2012; Abarca-Vargas and
Petricevich, 2018)

B. glabra has been the most studied species of this genus and with the greatest number of reported
properties, among them its analgesic, antiparasitic, antidiabetic, antidiarrheal, antihyperlipidemic, anti-
inflammatory, anti-microbial, antioxidant, antipyretic, anti-ulcerative, cardiotonic, cytotoxic,
neuroprotective and thrombolytic activities. B. spectabilis and the B. x buttiana hybrid have only some of
these properties, coinciding in their anti-inflammatory, antidiabetic and antioxidant properties and only
cases of infertility have been reported in mice when using B. spectabilis (Mishra et al, 2009; Abarca -
Vargas and Petricevich, 2018).

Artichoke flower (Cynara scolymus)

There is a discrepancy regarding the artichoke origin, some authors affirm that it is European, while
others consider it to be native from Africa. Italy is the main artichoke producer in the world with about
474,000 t, followed by Spain, France and Greece. It belongs to the Asteraceae family and is believed to
have arisen through selection and traditional breeding that Italian farmers applied to wild thistle species.
Today, it is cultivated around the world and its consumption has increased due to its health benefits
(Villar del Fresno and Abad-Martinez, 2004) and because it is considered a functional food.

This commodity is considered an herbaceous and perennial plant, with long (60 cm long) and pinnate-
lobed leaves. Its reproduction is vegetative or by seed. The leaves are split green on the upper part and
whitish on the underside due to the presence of fine white filaments that make the color of the leaves
pale. Its erect, thick and branched stems, reach 1 m in height, end in rosette-shaped structures, with
superimposed green bracts that look like scales. Its flowers are pink, tubular and gathered in structures of
up to 15 cm (weight 50 to 100 g), where the floral receptacle and the base of its bracts are edible (bud)
(Esteva-Espinoza, 2003).

The inflorescences can be eaten raw as part of salads or cooked and the water can be drunk as an

infusion or they can be baked, roasted or browned in oil. The internal part of the inflorescence known as
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"artichoke heart" is what is consumed, and is characterized by being meaty, crunchy, succulent and its
flavor is slightly bitter and sweet at the end. Because it is an important component of the Mediterranean
diet, the artichoke is marketed in a wide variety of presentations: fresh or dehydrated, canned, frozen
and preserved due to its high content of crude fiber, minerals and inulin (which favors the absorption of
minerals and prevents colon cancer). Its nutritional content when fresh has a water percentage of
75.80%, with 76.84% carbohydrates, 13.84% protein, 7.21% minerals and 1.56% lipids, and a crude fiber
content of 63.76 mg / g. Contains minerals such as Na (92.53 mg / 100g), K (364.30 mg / 100g), Mg (59.07
mg / 100g), Fe (1.23 mg / 100g), Mn (0.23 mg / 100g), Ca (43.31 mg/ 100g ) and Zn (0.46 mg / 100g) and
vitamins such as C vitamin (15.42 mg / 100g), A vitamin (0.043 mg / 100g), thiamine (B1) (0.49 mg /
100g), riboflavin (B2) (0.51 mg / 100g), cyanocovalamine (B12, 1.27 mg / 100g) and folic acid (0.39 mg /
100g). It is recommended to consume it with strawberries, since when subjected to the cooking process
there is a slight decrease in components such as vitamins, fiber and carbohydrates (El Sohaimy, 2015).
Due to its high fiber content, artichoke is widely used as a slimming diet, as it favors intestinal transit
(laxative) and inhibits fat absorption. It has anti-hyperglycemic activity, so it is highly recommended to
control blood sugar levels in diabetic people. Due to its potassium content, it has diuretic activity, fighting
fluid retention and cellulite. It is considered a purifying food, with a high content of cynarin, a substance
that favors the production of bile and the metabolism of the liver (Hammouda and Seif-EI-Nars, 1993).
Artichoke flowers are considered a by-product of the crop, however, they are also consumed as a
vegetable in the human diet, when they are mature, a substance known as milk coagulant protease
accumulates in their stigmas. These proteins (cinnarases) are glycoproteins with activity at pH 5 and 7
degrees centigrade and their use has been proposed in the dairy, meat, pharmaceutical, food, and bakery
industries. As a coagulant of vegetable origin, it is used in the production of traditional cheeses in Spain
and Portugal. These enzymes are believed to play an important role in plant reproduction and in
protective action against pathogens and insects (Sidrach et al., 2005).

The extracts based on the leaves, stems and roots of the artichoke are known for their pharmacological
uses for the treatment of digestive disorders, it reduces the values of total cholesterol
(hypocholesterolemic) and triglycerides (hypotriglycemic), thereby reducing the accumulation of
cholesterol in coronary arteries avoiding arteriosclerosis. It also has hepatoprotective and antioxidant
activity (attributed to the scavenging action of free radicals by its phenolic, flavonium and phenolic acid
content), diuretic and choleretic, in situations of jaundice, liver failure and non-ulcer dyspepsia or

disorders that originate when food is not well digested or digestion is heavy and slow ((Villar del Fresno
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and Abad-Martinez, 2004). Pharmacological properties are attributed to the presence of phenolic
compounds, such as cepheic acid, cynarin (dicafeoylquinic acid), caffeoylquinic acid, chlorogenic acid,
lactones, in addition to inulin and flavonoids, such as apigenin, luteolin, rutin, glycosides, rutinosides and
pigments such as anthocyanins, which give the inflorescences a color from green to violet (Lattanzio et
al., 2009).

Conculsion:

The extracts of flowers, leaves, stems and roots of different plants having their pharmacological uses for
the treatment of digestive disorders and cardiac disease. These reduces the total cholesterol
(hypocholesterolemic) and triglycerides (hypotriglycemic), thereby reducing the accumulation of
cholesterol in coronary arteries, avoide arteriosclerosis and also have hepatoprotective and antioxidant
activities.

References

1. Abarca-Vargas, R. and Petricevich, V.L. (2018). Bougainvillea genus: a review on
phytochemistry pharmacology, and toxicology. Evidence-Based Complementary and
Alternative Medicine. Himdawi, 2018, 1-17. https://doi.org/10.1155/2018/9070927

2. Alonso-Castro, A. J., Zapata-Morales, J. R., Ruiz-Padilla, A. J., Solorio-Alvarado, C. R,
Rangel-Veldzquez, J. E., Cruz-Jiménez, G., ..., Ortiz-Andrade, R. (2017). Use of medicinal
plants by health professionals in Mexico. Journal of Ethnopharmacology, 198, 81-86.
https://doi.org/10.1016/j.jep.2016.12.038.

3. Li, A-N,, Li, S., Li, H.-B., Xu, D.-P., Xu, X.-R and Chen, F. (2014). Total phenolic contents
and antioxidant capacities of 51 edible and wild flowers. JournalofFunctionalFoods, 6,
319-330. https://doi.org/10.1016/].jff.2013.10.022.

4. Barriada-Bernal, L.G., Almaraz-Abarca, N., Delgado-Alvarado, E.A., Gallardo-Veldzquez, T,
Avila-Reyes, J.A., Torres-Moran, M.l., Gonzalez-Elizondo, M.S. and Herrera-Arrieta, Y.
(2014). Flavonoid composition and antioxidant capacity of the edible flowers of Agave
duranguensis (Agavaceae). CyTA-Journal of Food, 12(2), 105-114.
https://doi.org/10.1080/19476337.2013.801037

5. Botanical online. (2009). En linea: http://www.botanical-online.com/florbuganvilla.htm.

Biblioteca Digital de la Medicina Tradicional Mexicana.

Volume No.4, Issue No.1 (2023) 167


https://doi.org/10.1016/j.jff.2013.10.022
https://doi.org/10.1080/19476337.2013.801037
http://www.botanical-online.com/florbuganvilla.htm

Umme Laila

Journal of Science Technology and Research (JSTAR)

10.

11.

12.

13.
14.

15.

16.
17.

http://www.medicinatradicionalmexicana.unam.mx/monografia.php?l=3&t=Bougainville

a%20glabra&id =7022

Chavez- Araujo, J.L. (1993). Mejoramiento de plantas 1. México. Ed. Trillas.

Chensom, S., Okumura, H. and Mishima, T. (2019). Primary screening of antioxidant
activity, total polyphenol content, carotenoid content, and nutritional composition of 13
edible flowers from Japan. PrevNutrFoodSci, 24(2), 171-178.
https://doi.org/10.3746/pnf.2019.24.2.171

de Lima-Franzen, F., Rodriguez-de Oliveira, M.S., Lidério, H.F., Farias-Menegaes, J., y
Martins-Fries, L.L. (2019). Composicién quimica de pétalos de flores de rosa, girasol y
caléndula para su wuso en la alimentacion humana. Ciencia y Tecnologia
Agropecuaria, 20(1), 149-168.

https://doi.org/10.21930/rcta.vol20_num1_art:1252

El Hawary, S., El Sayed, A., Helmy, M. W., El Naggar, E., Marzouk, H. S., and Bassam, S. M.
(2018). DNA fingerprinting, biological and chemical investigation of certain Yucca
species. Natural ProductResearch, 32(21), 2617-2620.
https://doi.org/10.1080/14786419.2017.1423311

Esteva- Espinosa. E. (2003). Uso farmacéutico de las hojas de alcachofa. Offarm: farmacia
y sociedad, 22(9): 138-140.

FAO, Food and Agriculture Organization of the United Nations. (2009). High-

Level Expert Forum - How to Feed the World in 2050, Rome, Italy. 35 p.

FAO, Food and Agriculture Organization of the United Nations. (2016). Ahorrar para
crecer en la practica maiz, arroz, trigo. Guia para la produccion sostenible de cereales,
Roma, Italia. 124 p.

Gomez-Aiza, Ly Zuria, | (2010). Aves visitantes a las flores de maguey (Agave salmiana) en
una zona urbana del centro de México. Ornitologia Neotropical. The Neotropical
Ornithological Society, 21, 17-30.

Good-Avila, S. V., Souza, V., Gaut, B.S. and Eguiarte, L.E. (2006). Timing and

rate  of speciation in Agave (Agavaceae). PNAS. 103(24), 9124-9129.
D0i/10.1073/pnas.0603312103.

Volume No.4, Issue No.1 (2023)

168


https://doi.org/10.3746/pnf.2019.24.2.171
https://doi.org/10.21930/rcta.vol20_num1_art:1252
https://doi.org/10.1080/14786419.2017.1423311

Umme Laila

Journal of Science Technology and Research (JSTAR)

18.

19.

20.

21.

22.

23.

24.

25.

26.

Hammouda, F. andSeif-EI-Nasr, M. (1993). Flavonoids of Cynara scolymus L. cultivated in
Egypt. Plant Foods Hum. Nutr. 44, 163-169.

Kaisoon, 0., Konczak, | and Siriamornpun, S. (2012). Potential health enhancing
properties of edible flowers from Thailand. Food Research International. 46 (2): 563-571.
https://doi.org/10.1016/j.foodres.2011.06.016

Khoury, C.K., Bjorkman, A.D., Dempewolf, H., Ramirez-Villegas, J., Guarino, L., Jarvis, A.,
Rieseberg, L.H. and Struik, P.C. (2014). Increasing homogeneity in global food supplies
and the implications for food security. Proc. Natl. Acad. Sci. USA, 11, 4001-4006.
Lara-Cortés, E., Osorio-Diaz, P., Jiménez-Aparicio, A. y Bautista-Bafios, S. (2013).
Contenido nutricional, propiedades funcionales y conservacién de flores comestibles.
Archivos Latinoamericano de Nutricion, 63(3), 197-208.

Lattanzio, V., Kroon, P. A., Linsalata, V., and Cardinali, A., (2009). Globe artichoke: A
functional food and source of nutraceutical ingredients. J. Funct. Foods, 1, 131-144.
http://dx.doi.org/10.1016/].jff.2009.01.002

Mateos-Maces, L., Chavez-Servia, J. L., Vera-Guzman, A. M., Aquino-Bolafios, E. N., Alba-
Jiménez, J. E., and Villagdmez-Gonzalez, B. B. (2020). Edible leafy plants from Mexico as
sources of antioxidant compounds, and their nutritional, nutraceutical and antimicrobial
potential: A Review. Antioxidants (Basel, Switzerland), 9(6), 541.
https://doi.org/10.3390/antiox9060541

Matuda, E. y Pifia-Lujan I. (1980). Las plantas mexicanas del género Yucca. México. Ed.
Libros de México.

Mellado, M., Garcia, J.E., Arévalo, J.R., Duefiez, J. and Rodriguez, A. (2009). Effects of
replacement of alfalfa by inflorescences of Yucca carnerosana in the diet on performance
of growing goats. Livestock Science, 123, 38-43.d0i:10.1016/j.livsci.2008.10.004

Mishra, N., Joshi, S., Tandon, L.V. and Munjal, A. (2009). Evaluation of anti-fertility
potential of aqueous extract of Bougainvillea spectabilis leaves in swiss albino
mice. International Journal of Pharmaceutical Sciences and Drug Research, 1(1), 19-23.

doi:10.25004/1JPSDR.2009.010105.

Volume No.4, Issue No.1 (2023)

169



Umme Laila

Journal of Science Technology and Research (JSTAR)

27.

28.

29.

30.

31.

32.

33.

34.

35.

Nnam, N.M. and Onyeke, N.G. (2003). Chemical composition of two varieties of sorrel
(Hibiscus sabdariffa L.), calyces and the drinks made from them. Plant Foods Hum
Nutr 58, 1-7. https://doi.org/10.1023/B:QUAL.0000040310.80938.53

Nowicka, P. and Wojdylo, A. (2019). Anti-hyperglycemic and anticholinergic effects of
natural antioxidant contents in edible flowers. Antioxidants, 8(8), 308.

Pinedo-Espinoza, J.M., Gutiérrez-Tlahque, J., Santiago-Saenz, Y.O., Aguirre-Mancilla, C.L.,
Reyes-Fuentes, M. and Lopez-Palestina, C.U. (2020). Nutritional composition, bioactive
compounds and antioxidant activity of wild edible flowers consumed in semiarid regions
of Mexico. Plant Foods for Human Nutrition, 74, 413-419.
https://doi.org/10.1007/s11130-020-00822-2

Rocha, M., Good-Avila, S.V., Molina-Freaner, F., Arita, H.T., Castillo, A., Garcia-Mendoza,
A., Silva-Montellano, A., Gaut, B.S., Souza, V andEguiarte, L.E. (2006). Pollination biology
and adaptive radiation of Agavaceae, with special emphasis on the Agave genus. Aliso. 22
(1), 329-344.http://dx.doi.org/10.5642/alis0.20062201.27

Rodriguez, C.B. y Porras, M.M. (1996). Botanica Sistematica (compilacion). México:
Universidad Autonoma de Chapingo. 328 p.

Rop, O., Mlcek, J., Jurikova, T., Neugebauerova, J., and Vabkova, J. (2012). Edible flowers--
a new promising source of mineral elements in human nutrition. Molecules 17(6), 6672—
6683. https://doi.org/10.3390/molecules17066672

Sdyago-Ayerdi, S.G. y Gofi |. (2010). Hibiscussabdariffa L: fuente de fibra
antioxidante. Archivos latinoamericanos de nutricién, 60(1), 79-84.

Sumaya-Martinez, M. T., Medina-Carrillo, R. E., Machuca-Sanchez, M. L, Jiménez Ruiz, E.,
Balois-Morales, R. y Sanchez-Herrera, L. M. (2014). Potencial de la jamaica
(Hibiscussabdariffal.) en la elaboracién de alimentos funcionales con actividad
antioxidante. Revista Mexicana de Agronegocios, 35: 1082-1088. ISSN: 1405-
9282.Disponible en: https://www.redalyc.org/articulo.0a?id=14131676017

El Sohaimy, S.A. (2013). The effect of cooking on the chemical Composition of Artichoke
(Cynara scolymus L.). African Journal of Food Science and Technology, 4(8), 182-187.
DOI: http:/dx.doi.org/10.14303/ajfst.2013.037

Volume No.4, Issue No.1 (2023)

170


https://doi.org/10.1023/B:QUAL.0000040310.80938.53
https://www.redalyc.org/articulo.oa?id=14131676017

Umme Laila

Journal of Science Technology and Research (JSTAR)

36.

37.

38.

39.

40.

41.

42.

43.

44.

Sidrach, L., Garcia-Canovas, F., Tudela, J. y Rodriguez-Lopez, J.N. (2005). Purification of
cynarases from artichoke (Cynara scolymus L.): enzymatic properties of cynarase A.

Phytochemistry, 66(1), 41-49. https://doi.org/10.1016/j.phytochem.2004.10.005

Sotelo, A. Lopez-Garcia, S. y Basurto-Pefia, F. (2007). Content of nutrient and antinutrient
in edible flowers of wild plants in Mexico. Plant Foods Hum Nutr, 62(3), 133-138. DOI
10.1007/s11130-007-0053-9

The Plant List. (2021). Version 1.1. Published on the Internet; http://www.theplantlist.org/
(accessed 23th July).

Urango-Marchena, L. A., Montoya-Parra, G. A., Cuadros-Quiroz, M. A., Henao, D. C,
Zapata, P. A, Lopez-Mira, L., Castafio, E., Serna-Lépez, A. M., Vanegas, C. V., Loaiza, M. C.
y Davahiva-Gémez, B. (2011). Efecto de los compuestos bioactivos de algunos alimentos
en la salud. Perspectivas en Nutricion Humana, 11(1), 27-38.
https://revistas.udea.edu.co/index.php/nutricion/article/view/9389

Villar-del Fresno, A.M. y Abad-Martinez, M.J. (2004). Hojas de alcachofa indicaciones
terapéuticas. Farmaciaprofesional. 18(11): 58-61.

World Health Organization. (2003). Diet, nutrition and the prevention of chronic diseases:
report of a Joint WHO/FAO Expert Consultation. WHO Technical Report Series, No. 916.
Geneva.

Prasad, B. V. V. S., and Sheba Angel. "Predicting future resource requirement for efficient
resource management in cloud." International Journal of Computer Applications 101, no.
15 (2014): 19-23.

Siva Prasad, B. V. V., Sucharitha, G., Venkatesan, K. G. S., Patnala, T. R., Murari, T., &
Karanam, S. R. (2022). Optimisation of the execution time using hadoop-based parallel
machine learning on computing clusters. In Computer Networks, Big Data and loT:

Proceedings of ICCBI 2021 (pp. 233-244). Singapore: Springer Nature Singapore.

Volume No.4, Issue No.1 (2023)

171


https://revistas.udea.edu.co/index.php/nutricion/article/view/9389

Umme Laila

Journal of Science Technology and Research (JSTAR)

45.

46.

47.

48.

49.

50.

51.

52.
53.

54.

55.
56.

57.

58.

Bharathi, G. P., Chandra, I., Sanagana, D. P. R, Tummalachervu, C. K., Rao, V. S,,
&Neelima, S. (2024). Al-driven adaptive learning for enhancing business intelligence
simulation games. Entertainment Computing, 50, 100699.

Rao, S. D. P. (2024). SOLVING CLOUD VULNERABILITIES: ARCHITECTING AIPOWERED
CYBERSECURITY SOLUTIONS FOR ENHANCED PROTECTION.

Rao, S. D. P. (2024). HARNESSING Al FOR EVOLVING THREATS: FROM DETECTION TO
AUTOMATED RESPONSE.

Rao, S. D. P. (2022). PREVENTING INSIDER THREATS IN CLOUD ENVIRONMENTS:
ANOMALY DETECTION AND BEHAVIORAL ANALYSIS APPROACHES.

Rao, S. D. P. (2022). THE SYNERGY OF CYBERSECURITY AND NETWORK ARCHITECTURE: A
HOLISTIC APPROACH TO RESILIENCE.

Rao, S. D. P. (2022). MITIGATING NETWORK THREATS: INTEGRATING THREAT MODELING
IN NEXT-GENERATION FIREWALL ARCHITECTURE.

Kanth, T. C. (2024). AI-POWERED THREAT INTELLIGENCE FOR PROACTIVE SECURITY
MONITORING IN CLOUD INFRASTRUCTURES.

Kanth, T. C. (2023). ADVANCE DATA SECURITY IN CLOUD NETWORK SYSTEMS.

Kanth, T. C. (2023). SECURING DATA PRIVACY IN CLOUD NETWORK SYSTEMS: A
COMPARATIVE STUDY OF ENCRYPTION TECHNIQUES.

Kanth, T. C. (2023). EFFICIENT STRATEGIES FOR SEAMLESS CLOUD MIGRATIONS USING
ADVANCED DEPLOYMENT AUTOMATIONS.

Kanth, T. C. (2024). OPTIMIZING DATA SCIENCE WORKFLOWS IN CLOUD COMPUTING.
Kanth, T. C. (2023). CONTEMPORARY DEVOPS STRATEGIES FOR AUGMENTING SCALABLE
AND RESILIENT APPLICATION DEPLOYMENT ACROSS MULTI-CLOUD ENVIRONMENTS.
Kanth, T. C. (2023). EXPLORING SERVER-LESS COMPUTING FOR EFFICIENT RESOURCE
MANAGEMENT IN CLOUD ARCHITECTURES.

Nagarani, N., et al. "Self-attention based progressive generative adversarial network
optimized with momentum search optimization algorithm for classification of brain

tumor on MRl image." Biomedical Signal Processing and Control 88 (2024): 105597.

Volume No.4, Issue No.1 (2023)

172



Umme Laila

Journal of Science Technology and Research (JSTAR)

59.

60.

61.

62.

63.

64.

65.

66.

67.

Reka, R., R. Karthick, R. Saravana Ram, and Gurkirpal Singh. "Multi head self-attention
gated graph convolutional network based multi-attack intrusion detection in MANET."
Computers & Security 136 (2024): 103526.

Meenalochini, P., R. Karthick, and E. Sakthivel. "An Efficient Control Strategy for an
Extended Switched Coupled Inductor Quasi-Z-Source Inverter for 3 @ Grid Connected
System." Journal of Circuits, Systems and Computers 32.11 (2023): 2450011

Karthick, R., et al. "An optimal partitioning and floor planning for VLSI circuit design based
on a hybrid bio-inspired whale optimization and adaptive bird swarm optimization (WO-
ABSO) algorithm." Journal of Circuits, Systems and Computers 32.08 (2023): 2350273.
Jasper Gnana Chandran, J., et al. "Dual-channel capsule generative adversarial network
optimized with golden eagle optimization for pediatric bone age assessment from hand
X-ray image." International Journal of Pattern Recognition and Artificial Intelligence 37.02
(2023): 2354001.

Rajagopal RK, Karthick R, Meenalochini P, Kalaichelvi T. Deep Convolutional Spiking
Neural Network optimized with Arithmetic optimization algorithm for lung disease
detection using chest X-ray images. Biomedical Signal Processing and Control. 2023 Jan
1,79:104197.

Karthick, R., and P. Meenalochini. "Implementation of data cache block (DCB) in shared
processor using field-programmable gate array (FPGA)." Journal of the National Science
Foundation of Sri Lanka 48.4 (2020).

Karthick, R., A. Senthilselvi, P. Meenalochini, and S. Senthil Pandi. "Design and analysis of
linear phase finite impulse response filter using water strider optimization algorithm in
FPGA." Circuits, Systems, and Signal Processing 41, no. 9 (2022): 5254-5282.

Karthick, R., and M. Sundararajan. "SPIDER-based out-of-order execution scheme for
HtMPSOC." International Journal of Advanced Intelligence paradigms 19.1 (2021): 28-41.
Karthick, R., Dawood, M.S. & Meenalochini, P. Analysis of vital signs using remote
photoplethysmography (RPPG). J Ambient Intell Human Comput 14, 16729-16736
(2023). https://doi.org/10.1007/s12652-023-04683-w

Volume No.4, Issue No.1 (2023)

173


https://doi.org/10.1007/s12652-023-04683-w

Umme Laila

Journal of Science Technology and Research (JSTAR)

68.

69.

70.

71.

72.

73.

74.

75.

76.

Selvan, M. A., & Amali, S. M. J. (2024). RAINFALL DETECTION USING DEEP LEARNING
TECHNIQUE.

Alapati, N., Prasad, B. V. V. S., Sharma, A., Kumari, G. R. P., Veeneetha, S. V., Srivalli, N., ...
& Sahitya, D. (2022, November). Prediction of Flight-fare using machine learning. In 2022
International Conference on Fourth Industrial Revolution Based Technology and Practices
(ICFIRTP) (pp. 134-138). IEEE.

Murugan, M., & Natarajan, P. M. (2022). Agile Leader’s Emotional Resilience and Their
Digital Innovations and Business Transformations in a Workplace in Msme Sector (New
Normal) to Mitigate COVID-19 & Its Successors. International Journal of Professional
Business Review, 7(4), e0755-e0755.

Murugan, M., & Prabadevi, M. N. (2023). Impact of Industry 6.0 on MSME Entrepreneur's
Performance and Entrepreneur's Emotional Intelligence in the Service Industry in
India. Revista de Gestdo Social e Ambiental, 17(4), e03340-e03340.

Murugan, M., & Prabadevi, M. N. (2023, May). A study on the plant design software on
the digital transformation and MSME entrepreneurs emotions towards business
sustainability and autonomy in the energy service industry. In International Conference
on Emerging Trends in Business and Management (ICETBM 2023) (pp. 284-303). Atlantis
Press.

Murugan, M., & Prabadevi, M. N. (2024). 4 Impact of Artificial Intelligence. Explainable Al
(XAl) for Sustainable Development: Trends and Applications, 58.

Murugan, M., & Prabadevi, M. N. (2024). Operational excellence (OpEx) through
entrepreneur’s strategic business decision making and emotional contagion in the service
industry. Salud, Ciencia y Tecnologia-Serie de Conferencias, 3, 902-902.

Murugan, M., & Prabadevi, M. N. (2024). Leader’s Emotional Agility And Educational
Organization’s Performance Through The Six Sigma Ways In The Engineering Service
Industry. Educational Administration: Theory and Practice, 30(4), 917-926.

Murugan, M., & Prabadevi, M. N. (2024). Metaverse Platforms and Entrepreneurs'

Emotional Intelligence and Co-Creation Towards Quality Delivery in the Service Industry:

Volume No.4, Issue No.1 (2023)

174



Umme Laila

Journal of Science Technology and Research (JSTAR)

77.

78.

79.

80.

81.

New Normal. In Creator's Economy in Metaverse Platforms: Empowering Stakeholders
Through Omnichannel Approach (pp. 172-201). IGI Global.

Murugan, M., & Prabadevi, M. N. (2023, December). The Influence of Digital Reality with
Automated System in Business Transformation and Operational Excellence on
Entrepreneur's Performance in the Engineering Service Industry. In 2023 Intelligent
Computing and Control for Engineering and Business Systems (ICCEBS) (pp. 1-7). IEEE.
Murugan, M., & Prabadevi, M. N. (2023). The Need for Digital Twin and Psychological
Engagement Through Emotional Intelligence in Start-Ups for Sustainable Business
Strategy. Journal for ReAttach Therapy and Developmental Diversities, 6(9s (2)), 291-298.
Prabadevi, M. N., & Murugan, M. (2021). A Study on Emotional Intelligence and its Impact
on Performance of Entrepreneurs in MSME Sectors. Turkish Online Journal of Qualitative
Inquiry, 12(7).

MURUGAN, M. CO-CREATION OF MICRO, SMALL AND MEDIUM ENTERPRISES (MSME)
ENTREPRENEURS EMOTIONAL INTELLIGENCE TO MITIGATE ORGANIZATIONAL ISSUES
(NEW NORMAL).

Praseeda, C., Subramanian, K. P., Prabadevi, M. N., & Kalaivani, M. (Eds.). International
Conference on Reinventing Business Practices, Startups and Sustainability—Virtual

Conference. Shanlax Publications.

Volume No.4, Issue No.1 (2023)

175



