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Nutritional and medicinal value of edible flowers
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Abstract

Edible flowers are utilized in food preparation and help food look more aesthetically pleasing. However,
they are more usually reported in relation to biologically active compounds. Current knowledge
regarding the use of edible flowers for human nutrition is presented in this review. The quality, sources,
consumption, nutritional value, and sensory significance of edible flowers are discussed in the study. It is
also considered from the perspective of any potential health effects how important edible flowers are. It
mainly focuses on the relationship between flavour, aroma, and colour components and antioxidant
activity, reactive oxygen radical scavenging, and cancer prevention. Due to their nutritional and
chemoprotective benefits, edible blooms can be a new source of nutraceuticals.

Keywords: Edible flowers, health benefits, antioxidant activity, bioactive compounds, fatty acids,
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Introduction

Most fruits and vegetables are very rich in phytochemicals which as flavonoids and phenolic
acid, in recent years people get too aware of edible flowers and their nutraceutical value. They
are used in culinary art for flavour and garnish for hundreds of years, the edible parts like
stem, leaves, flowers, roots, seeds, pollen, pods etc. (31,

Edible flowers are rich in phenolic acid which is very strong in vivo and in vitro antioxidant
activity 8, Edible flowers are getting new interests. Flowers are used as an essential
ingredient in the recipe and provide seasoning to use as garnish or seasoning to dishes in Asia,
the Middle East and Europe [ &1, Most studies focused on essential oil and flavours in flowers
[9. 101 Research on edible flowers has revealed low-calorie content, high levels of vitamins,
minerals, mucilage, amino acids, fibre, carbs, essential oils, and proteins 3. Numerous
researches have shown that edible flowers have potent therapeutic qualities, including anti-
diabetic, anti-cancer, anti-anxiety, anti-inflammatory, antibacterial, diuretic, and
immunomodulatory effects [*4%61, Such edible wild plant blooms, consumed by locals, serve a
crucial part in people's diets, at least for a brief time after they bloom. In any event, it's critical
to understand the nutritional makeup and other aspects of appetising foods for human
nutrition. According to their immediate structure, most edible flowers are made up of water
(over 80%), with varying levels of total sugars, minerals, and dietary fibre depending on the
type of flower. Their fat and protein content are also considered to be minimal ['7 181, The
investigation on dietary characteristics of edible flowers (Agave salmiana, Euphorbia radians
Benth, Arbutus xalapensis, Erythrina americana, Erythrina caribaea, Cucurbita pepo, Yucca
filifera and Aloe vera) showed that 860 and 932 g kgl of moisture, 113 to 275 g kgl dried
matter of crude protein and 104 to 177 g kgl DM of crude fibre were present [8 131,
Technology may be created to produce a variety of value-added goods from Madhuca
longifolia’ s dried flowers, such as sweets, cake, toffee, squash, and Lado 14,

Local flowers are reportedly utilised not only as food but also as medicines to treat and prevent
ailments 22, Chrysanthemum flower has a significant role in traditional Chinese medicine
(TCM), including those for reducing cold symptoms, detoxification, and eyesight enhancement
(23, Traditional uses of several edible flowers as medicines have led to the discovery of their
biologically active components and possible health benefits 24, These bioactive substances,
for instance, offer numerous advantageous qualities including anti-inflammatory, antibacterial,
antidiabetic, diuretic, antifungal, and others that can reduce the risk of cardiovascular and
cancer disorders [® 2532 they are effective in reducing the risk of various illnesses 3. These
bioactive compounds may have a sustained impact on the body as strong antioxidant activities
(AA) have shown discovered following the in vitro digestion of some flowers 34
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Not all flowers are edible; to be consumed by humans,
flowers must be non-toxic, harmless (given the existence of
biological and chemical dangers), and have nutritional
qualities [° 201 Trypsin inhibitors and other poisonous
compounds are present in some flower species, which might
decrease their nutritional value or harm consumers severely.
Examples of these toxic substances include those found in
hemagglutinins, oxalic acid, cyanogenic glycosides, and
alkaloids 8 1921, The bio accessibility has also been assessed
by more sophisticated investigations. Linking the
phytochemicals' bioavailability from edible flowers to supply
more insightful details on a range of phenolic acids,
flavonoids, and anthocyanins contain. Accordingly, Torenia
fournieri had a bio accessibility of about 176% for catechin,
whereas Clitoria ternatea, Tagetes patula, and Dianthus
chinensis had the greatest bio accessibilities for procyanidin
B2, kaempferol-3-glucoside, and hesperidin, respectively 7,
has revealed that the extracts of C. officinalis during the
stomach phase of digestion include vanillic acid, caffeic acid,
syringic acid, and epicatechin. Following the stomach and
duodenal phases of floral digestion, rutin, isoquercitrin, and
quercitrin were accessible [,

List of edible flowers

Chives flower

Allium schoenoprasum, it contains vitamins (C, A, K),
antioxidants, minerals like Calcium, folate, potassium. Health
benefits of chives are anticancer, depression, cognitive,
reduces the risk of breast cancer, cardiovascular disease and
stroke, eye health, inflammation and dietary consideration 1,

Alliums flower (Garlic)

Allium sativa, Allium health benefits are not just limited to
bulbs, leaves, and stem but also extend to the bloom.
Medicinal allium flowers have benefits like immune system,
heart attacks, anti-diabetic, anti-microbial, anti-inflammatory,
anti-cancer (4,

Nasturtiums

Tropaeolum majus, it contains nutrients like vitamin C
manganese, iron, beta carotene and flavonoids and helps
increasing the immune system, tackling sore throat, cold and
cough, as well as fungal and bacterial infection 42 35 361 |n
comparison to the artificial antioxidant butylhydroxytoluene
added to foods, C. Officinalis extract demonstrated higher

antioxidant activity (AA) 281,

Marigold

Tagetes erects, it is rich in carotenoids and carotenes,
antiinflammation, antimicrobial, antioxidant, ease the spasms,
haemorrhoid pain, cramps, eye health, antiseptic properties
like healing, skin wounds, burns, rashes. And used as natural
food colouring, perfume &1,

Pansies

Viola tricolor, it contains carotenoids, saponins, tannin, and
vitamin C, it can treat on mild hives, gives relief from anxiety,
treatment for rheumatism and arthritis, treats urinary tract
infection, treats bronchitis, relives from cough and sore throat,
treats dandruff, and also works as anti-fungal and anti-
bacterial 14,

Calendula

Calendula officinalis, it contains carotenoids (Lutei and beta)
which are converted into vitamin A by our body, flavonoids
and contains fatty acid which are calendic and linoleic acids.
This helps to fight cancer, protect from heart disease, ease
muscle fatigue, it is also known for its anti-inflammatory and
antioxidant components [*3],

Anise hyssop

Agastache foeniculum, contains calcium, sodium, iron,
copper, phosphorous carminative, and expectorant helps in
curing digestive health, cold, cough, fever, diarrhoea. They
have anti-bacterial, anti-inflammatory, they show great result

in curing wounds, fungal condition, sunburns, and athlete’s
foot 143471,

Honeysuckle

Lonicera caprifolium, it contains vitamins A, B, C, fructose,
glucose, the berry includes natrium, magnesium, potassium,
manganese, zinc, iodine, flowers, seeds, berries, and leaves
are used for medicine. Helps for digestion disorders, swelling
of bronchiolitis, cancerous tumours, itching, bacterial or viral
infection, sores, boils, headache, cold, fever (4841,

Borage

Borago officinalis, it is rich in gamma linoleic acid (GLA)
which is an omega-6 fatty acid, helps to reduce inflammation,
asthma rheumatoid arthritis, respiratory, digestive disorders,
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atopic dermatitis, it has been used to dilate blood vessels, act
as sedative and seizures ],

Chamomile

Matricaria recutita, it helps in insomnia, anxiety, digestive
issue, stomach ulcer, diarrhoea, antioxidant, wound healing,
chronic leg ulcer, eczema which includes mild irritation,
sunburns, rashes, sores, even eye inflammations, diabetes,
helps to decrease cholesterol, oral health, anti-microbial, anti-
inflammatory 54,

Daylily

Hemerocallis, it contains fats, carbs, protein and source of
vitamin C, calcium, potassium and carotene, the root help in
anti-tumour compounds, the flower and leaves have a mild
laxative, antiemetic, febrifuge, antispasmodic, sedative and
also the herb help to purify the blood 2. Large quantities of
leaves can cause hallucinogenic. Both lipid peroxidation and

strong ROS scavenging activities were seen in daylily extracts
[37, 38]

Mint

Mentha piperita, it contains vitamin A, iron, manganese,
folate, it helps in reducing gas, bad breath, eye health, night
vision, menstrual pain, diarrhoea, nausea, depression-related
anxiety, muscle and never pain, common cold, indigestion,
bloating, calming skin irritation and itchiness, reduces
headache, nausea (reduces nausea, vomiting, retching in
chemotherapy  patents) and contains  antimicrobial
components 531,

Squash blossoms

It is high in calcium, iron, vitamin A&C, it is good for bones,
increasing in red blood cells, increases immune system 54 51,
While the high content of beta- carotene content provide
many benefits.

Rose

Rosa, It contains vitamin C, iron, calcium, carbohydrates,
citronellol, geraniol, neroli, linalool, phenyl ethyl alcohol,
farnesol, stearoptene, o-pinene, [-pinene, a-terpinene,
limonene, p-cymene, camphene, B-caryophyllene, neural,
citronellal acetate, geranyl acetate, neryl acetate, eugenol,
methyl eugenol, rose oxide, o-damascene, [-damascene,
benzaldehyde, benzyl alcohol, riodinid acetate and phenyl
ethyl format. it helps in strengthen the digestive process, high
in antioxidants, lose weight, boost the immune system, expel
toxin from body, excellent for hair and skin care [61,

Thyme

Thymus vulgaris, it is packed with helpful nutrient vitamin
A&C, copper, fibre, iron, manganese. its anti-bacterial against
P. acnes, lower heart rate, lower their cholesterol, reduce
inflammation and mucous, fungicidal against Candida
albicans a common cause of yest infection heal cough or sore
throat 571,

Violet

Viola odorata, this are rich in calcium, magnesium, vitamin
A&C and also has a phytochemical called as rutin. It helps in
prevent chronic disease like cancer, insomnia, improves lung
health, treats upper respiratory tract and cold, congestion, flu
viruses, bronchitis and a gentle immune system stimulant, it
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has salic acid which helps in skin with disinfecting and active
fungicide, reduce swelling and inflamed skin, sores, varicose
veins, haemorrhoids, reduce puffiness of the eyes [5859,

Arugula

Eruca vesicaria, it contains calcium, iron, vitamin A, C & K,
potassium, magnesium, folate. It is full of antioxidants,
glycosylates against certain cancer including breast, prostate,
lung, colon cancer, good for bones fights inflammation ©%, If
you take medicine known as blood thinner, too much vitamin
K could undo their effects, that’s because vitamin K is
important to blood clotting process.

Lavender

Lavandula, it helps in insomnia, anxiety, hair loss, headache,
migraine, chemotherapy side effects, acne, burns, eczema, dry
skin, wound healing, mood issues, stress, anxiety, depression,
psoriasis, rashes, dermatitis, wound healing [,

Lovage

Levisticum officinale, it contains phthalides, coumarins,
phenylpropanoids, it helps in indigestion, heartburns,
intestinal gas, irregular menstrual period, sore throat boils,
jaundice, gout, migraines, (Irrigation therapy) for urinary tract
inflammation and kidney stones, malaria, gout, tonsillitis,
rheumatism [62 631,

Cilantro

Coriandrum sativum, they are rich in micronutrients and
antioxidants, fibre, vitamin A, C, K, calcium, magnesium,
sodium and potassium. They help to protect the heart,
indigestion, inflammation, antimicrobial, coriander leaves

consumed with flowers keeps the blood sugar level in check
[64]

Papaya flower

Carica papaya, it contains gallic acid, beta carotene, calcium,
protein, carbohydrates, phenol, phosphorus, vitamin A, Bl,
B9, C&E and tannins, antioxidants, respiratory, mixed with
honey helps in cough, sore throat, hoarseness, pain relievers,
stabilize high blood pressure, prevent heart disease,
significant change in insulin, nourish blood °I,

Banana flower

Musa coccinea, it contains antioxidants, sodium, high in fibre,
vitamin C, B6, potassium, magnesium it may aid digestive
health, prostate enlargement, support bone health, lower blood
sugar & cholesterol level, healthy immune system, and red
blood cell development, prevent chronic condition, regulate
fluid balance, bloating, improve sleep, heart disease risk (561,

Mahua

Madhuca longifolia, contains sucrose, glucose, fructose,
arabinose, few amount of maltose and rhamnose it helps
chronic bronchitis, rheumatism, cure eye diseases, rakatpitta,
headache, nasal drops, cure diarrhoea, colitis, increase
lactation, cure piles, eczema, fever, heart disease, leucorrhoea,
menorrhagia, polyuria, bronchitis, tonsillitis, rheumatism,
diabetes, chronic bronchitis, mellitus 167 81,

Moringa
Moringa oleifera, it is a good source of vitamin A, C,
calcium, potassium, iron and amino acid, which helps to boost
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the immune system, protect all over vision, increase milk
production in nursing mother, reduces inflammation and
swelling, strengthen bones, helps with cold and cleansed the
body 69,

Jasmine

Jasminum  officinale, it contains alpha terpineol,
benzaldehyde, benzyl acetate, benzyn acid, benzyl alcohol,
eugenol, farnesol, geraniol, jasmone, nerolidol, linalyl,
acetate, salicylic acid and vanillin it is good cardiovascular
health, prevent cancer, boost immunity, fights cancer, in
digestion, prevent type 2 diabetes, treats stress, dysmenorrhea,
amenorrhea, treats insomnia, improves immune system,
antioxidant properties, heals injuries, reproductive health,
wound healing, otorrhea treatment, alleviates aches and pains,
overcome shortness of breath, eyewash solution, weight loss
aid, rheumatism treatment, treats gallstones, cures oral
problems, overcome colitis, overcome dengue, overcome

inflammation of the kidneys, improves cognitive functioning
[70, 71]

Dandelion

Taraxacum officinale, it is highly nutritious with vitamin
A,C,K,E,B, folate, iron, calcium, magnesium and potassium,
beta carotene, polyphenols, it helps to maintain healthy gut
bacteria, chronic disease risk, protect against cell damage and
oxidative stress, may help fight inflammation, decrease blood
sugar, improves insulin sensitivity, reduce cholesterol and
triglyceride level, lower blood pressure, promote liver health,
anticancer effect, healthy digestion and treat indigestion,
boost immune health, use as useful skin care treatment,
support healthy bones 72,

Sage

Salvia officinalis, it is contain vitamin K, rich in rosmarinic
acid antioxidant and anti-inflammatory neutralize harmful
compounds called free radicals, decrease inflammation, blood
sugar levels, bone health, circulation and proper blood
clotting, skin and wound healing, skin cell growth, decrease
wrinkles, promotes oral health, sore throat, anticancer
properties, improves blood sugar level, promote brain health,
and improves mood, boost heart health [7%],

Passionflower

Passiflora incarnate, it contains vitamin A, antioxidant,
chrysin, benzoflavone, vitexin, iso vitexin, kaempferol,
quercetin, rutin, apigenin, luteolin glycosides, also contains
alkaloids, fatty acid, maltol, phytosterols, sugars and trace of
volatile oil, it helps inhibits inflammation, relax nervous
system, relieve back pain, lower blood pressure, restore skin
barrier, insomnia, [™4.

Sunflower

Helianthus annuus, it contains vitamin E, B1, B6, copper, it
helps prevents cell damage, supports digestion, promote level
of energy, bone health, promote brain function ["®.. It doesn’t
have any sever effects, but it might be allergic to some
people.

Bachelor’s button

Centaurea cyanus it contains vitamin C, ascorbic acid,
calcium, folate, it helps in reduce inflammation, produce red
blood cell, protects bones and teeth, anti-inflammatory, sore
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gums, stomach ulcers, UTI infection, liver detoxification,
polstice for aching and sore muscles and even use open
wounds for bleeding unlike arnica 677,

Holly hocks

Alcea rosea, it is anti-inflammatory, it helps in antispasmodic,
healing, antipyretic, antimicrobial, antibacterial, analgesic,
antirheumatic, digestive, decongestant, febrifuge, emollient,
diuretic, demulcent 781,

Echinacea

Echinacea purpurea, it has active antioxidants compounds
like dichroic, caffeic acid, aklomides, phenolic acid,
Rosmarinus acid, polyacetylenes, it helps to reduce
inflammation, chronic disease, diabetes, heart disease, boost
immune system, common cold, may lower blood sugar levels,
blood sugar, reduce feeling of anxiety, anti-inflammatory,
help trat skin concern, protection against cancer [,

Fever few

Tanacetum parthenium, it contains parthenopid, it helps in
migraine headache, calms rheumatoid arthritis, heals
dermatitis, potentially combats cancer, prevent blood clots,
reduces the risk of death from heart attack [,

Ginger flower

Etlingera elatior, it contains antioxidants, antibacterial,
vitamin C&K, calcium, magnesium, it helps to boost
immunity, protects body against external aggression, regulate

nerves system, wound healing, build strong bones and teeth
181]

Fennel flower

Foeniculum wvulgare, it contains antioxidants, anti-
inflammatory, anti-bacterial, vitamin C, magnesium, calcium,
iron, potassium, it is very low in calories, it helps in detox,
ease menstrual symptoms, improves mental health, benefits
breast feeding women, have cancer fighting properties [,

Lime flower

Citrus aurantiifolia, it contains more than 1% flavonoids,
such as hyperoxide, quercetin, myricetin galactoside,
kaempferol, farnesol, kaempferol glycosides, astragalin, and
its 6-p-coumaric acid ester, tiliroside; about 10% mucilage,
primarily made up of arabino-galectins; proanthocyanins;
caffeic, chlorogenic, and it helps in cold, flu symptoms,
inflamed membrane in respiratory tract, digestive health,
stress & anxiety, heart health 531,

Lilacs

Syringa wvulgaris, it helps in beneficial for sore mouth,
parasitic, parasitic worms, malaria, fever, rashes, sunburn,
minor cuts, scrapes, cataracts, diphtheria 4.

Carnations

Dianthus caryophyllus, it helps in relief from pain, swelling,
infection, stress, depression, coronary disorders, nausea
caused by seasickness, keep skin soothing & calming, used in
endometriosis, proliferation in pelvic organs such as ovary
and fallopian tubes, insomnia, hormone imbalance,
indigestion, facial wrinkles, rosacea, eczema 3],
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Peony flower

Paeonia officinalis, it is rich in protein, organic acid, amino
acid, mineral element, flavonoids, polyphenols, anthocyanins,
carotenoids, fibres, volatiles, and it has antispasmodic, anti-
inflammatory, antibacterial, it is beneficial to skin, fights
tissue aging, soothe skin rashes, soothe digestive tract and

gastric pain, help fall asleep and extend sleeping cycle, cough
86, 87]

Apple blossoms

Malus domestica, it contains vitamin C, iron, sodium,
carbohydrates, protein, it helps in Improves digestion,
eliminates extra fat, treats acne, lightens pigmentation, calms
nerves, and revitalises blood. favourable to the skin (88 89,

Rhododendron

Rhododendron, it contains potassium, calcium, vitamin C,
iron, zinc, copper, phytochemicals like phenols, saponins,
xanthoproteic, tannins, flavonoids and active compounds like
quercetin, rutin, quinin acid and coumaric acid, it helps in
anti-bacterial, anti-inflammatory, anti-diabetic, treat gout,
rheumatoid, bronchitis, arthritis, prevent anaemia, improve
bone health, kidney problem, mouth ulcers, gastrointestinal,
beneficial in treating COVID infection P,

Lotus

Nelumbo nucifera, it contains antioxidant and anti-
inflammatory, it helps treat diarrhoea, infection, cough, high
blood pressure, fever, liver damage, Alzheimer’s disease,
lower blood pressure P,

Hibiscus
Hibiscus rosa-sinensis, it contains carbohydrates, calcium,
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magnesium, potassium, vitamin C, B, flavonoids, phenolics
acid, organic acid, antioxidant compounds, it helps in lower
blood pressure, obesity, metabolic syndrome, liver damage,
cancer ¥,

Agastya sesbania

Sesbania grandiflora, it contains vitamin B & C, protein,
leucocyanidin, kaempferol, methyl- allenolate, it helps in
hypertension, diabetes, healthy bones, cancer, tuberculosis,
digestive system, respiratory system, reproductive system [°3],

Long pepper

Piper longum, it is rich in alkaloids, beta sitosterol, analgesic,
it also has ton of eugenol, glycosides, piperine, resins,
piplartine, myrcene, terpenoids, quercetin, triacontane,
sylvanite, it helps in insomnia, boosts reproductive system,
treat anaemia, anorexia, indigestion, flatulence, abdominal
pain, hyperacidity, piles, paralysis of tongue, diarrhoea,
cholera, chronic malaria, viral hepatitis, disease of the spleen
and tumour, reduce inflammation, strengthen nerves system,
normalise peristaltic movements, diabetes, stimulates oxygen
flow, epilepsy, toothache [ %I,

Saffron

Crocus sativus, it contains vitamin B6, C&A, thiamine,
riboflavin, niacin, folate, selenium, magnesium, phosphorus,
copper, zinc, sodium, potassium, iron, calcium, it helps in
pain relief, increase the sense of happiness and excitement,
anti-inflammation, lower blood pressure, enhance breathing,
indigestion, decrease sign of ageing, protect liver, protect
spleen, lower blood cholesterol, protect heart, act as
antioxidant [%61,

Hibiscus

Apple blossom

Banana flower

Z]

Papaya flower  Moringa flower

Source: 99-103

Application of edible flowers

1. Beverage industry: Flowers can be used to flavour
beverages or to create beverages like tisanes and wines.
They are included in condiments like vinegar, marinades,
and sauces as well as spreads like butter or fruit
preserves.

2. Daily meal: Edible flowers have become a popular
culinary item due to potent and distinctive smells,
textures, and colours, they are used to enhance flavour,
scent, and decoration. They can be added to salads or
consumed as a component of a major meal.

3. Confectionary industry: Edible flowers can be used to
decorate cookies, cakes etc for beautification and
nutritional purposes.

4. Pharmaceutical industry: Due to medicinal properties,
some of the edible flowers can be used in pharmaceutical
industry. Presence of phenolic compounds in the flower’s
extracts reflected in good antioxidant, antimicrobial and
anti-acetylcholinesterase  activities showing to be

beneficial to human health [1041,

5. New food: Due to non-toxicity and nutraceutical
properties, some of the edible flowers can be used as new
food [10°],

6. Garnishing dishes: cooked dishes can be decorated by
using edible flowers due to their pleasant colour,
attractiveness, and beauty.

7. Natural food colour

8. Perfumery and cosmetic industry

Conclusion

Food safety has recently been a concern for manufacturers as
well as consumers. There is now more demand for wholesome
meals because of rising consumer health consciousness.
Edible flowers with eye-catching hues are gaining popularity
in addition to fruits and vegetables. It is difficult to consume
them in fresh form due to their perishable nature. Worldwide,
edible flowers are a plentiful natural resource, and many of
them contain a variety of phytochemicals that have been
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shown to have positive health effects. Recent research has
verified the health advantages of numerous edible flowers, as
well as their bioactive components and associated processes,
even though many of them are historically employed as
medicines to treat illnesses. Additionally, studies have
emphasised the safety of popular edible flowers and defined
their applications and doses. However, there are so many
different edible flowers in the globe that only some of them
have been thoroughly researched. In order to properly exploit
edible flowers, boost their acceptance as possible food
ingredients, and prevent any potential risks, we believe that
additional study should be done.
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