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ABSTRACT
Flowers, besides its cultural significance were being consumed since ancient times in many cultures around the world. They were used in different
culinary preparations or in various dishes as garnish or trimmings. In recent years, interest in consumption of fresh flowers has been renewed due their
nutritional value and medicinal properties. A number of flowers such as rose, marigold, chrysanthemum, garden nasturtium, etc. can be consumed
either as fresh or after drying or freezing. Apart from proving new colours, flavours and texture to the food, these edible flowers also serve as a
potential source of several bioactive compounds like phenolics, flavonoids, pigments, etc. which exert very high antioxidant activity. These flowers also
contain several minerals, the content of which are comparable with that of the fruits and vegetables. Further, recent studies have revealed that being a
rich source of antioxidants, consumption of these flowers is effective as anti-inflammatory, antimicrobial, hepatoprotective, anticancer and antidiabetic
agents. Therefore, flowers can be utilized as a source of new and promising foodstuff for wide application in human nutrition.
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INTRODUCTION
Flowers are the beautiful creation of nature. It is a sign of beauty, prosperity and happiness. Flowers also have extensive
cultural significance; for worship, as a token of love or to pay homage to the departed soul. Besides that, according to the
ancient literature flowers were consumed as food material and have been an integral part of human nutrition (Tanji and Nassif,
1995). They were used in different culinary preparations like sauces, liquors, beverages, etc. or in different dishes as garnish
or trimmings (Pires et al., 2017). For example, Dahlia flowers are consumed in Mexico in dried soups. Calendula (Calendula
officinalis) flowers were used as salad, or with cheese or omelet in France (Lara-Cortés et al., 2014). Dandelion (Taraxacum
officinale) flowers were used in Europe to prepare drinks and salads (Mlcek and Rop, 2011). In ancient Rome, use of roses for
preparation of puree and omelette has also been reported (Cunningham, 2015). Some flowers are also used in foodstuff to
enhance the taste or aroma of the food and make it more palatable. Use of edible flowers in ancient Greece and Rome as
flavour enhancer in sweet and savory dishes has also been reported (Melillo, 1994). Ethnic peoples in Northern Thailand
consume Cosmos, Bougainvillea, Tagetes erecta, Antigonon leptopus flowers as salads or use them in preparation of flower
teas (Kaisoon et al., 2012). Now, flowers of rose (Rosa spp.), acacia (Robinia pseudoaccacia) and borage (Borago officinalis)
are used in pastry to enhance its aroma (Kopec and Balik, 2008). In India, roses are traditionally used in foodstuff and
processed material such as Gulkand, GulabSharbat that has cooling effect and saffron are used to enhance taste of foodstuff.
Flowers are also used as a garnish and/or trimmings of various meals and cold buffet food, and petals are used to decorate
salads, sweet meals, fruit, ice-cream, drinks, etc. In recent years, researches regarding composition and nutritional value of
* For correspondence: K. Barman (Email: barman.kalyan@gmail.com)

ISSN: 2348-4330

Saurabh and Barman (Flowers as a nutritional source )

different flowers have revealed that it contain variety of phytochemicals like phenolics, flavonoids, anthocyanins which exhibits
antioxidant property (Loizzo et al., 2015). It also contains several macro and micronutrients (Rop et al., 2012). Nevertheless,
studies have revealed that flowers also posses several medicinal properties like antimicrobial, anti-inflammatory, antiviral,
antimutagenic, antitumor and hypoglycaemic activities.
FLOWERS AS A SOURCE OF BIOACTIVE COMPOUNDS
Flowers contain several bioactive compounds like phenolics, flavonoids which exhibit high antioxidant activity. Consumption of
edible flowers rich in these bioactive compounds is associated with reduced risk of negative effects caused by free radicals
(Fu and Mao, 2008). These bioactive compounds also play an important role in delaying senescence of these flowers. Petals
of rose (Rosa rugosa, Rosa davurica) contain gallic acid, quercetin and kaempferol which have high antioxidant activity (Mlcek
and Rop, 2011). Chrysanthemum flowers contain flavonoid luteolin 7-O-(6’’O-malonyl)-glucoside (Sugawara and Igarishi,
2009) and daylily flowers contain phenolic compounds catechin, chlorogenic acid, rutin and quercetin and phenolic glycosides
phenethyl, orcinol, isorhamnetin, stelladerol and phloretin (Fu et al., 2009). Similarly, marigold flowers has been reported to
contain bioactive compounds isoquercetin, rutin, quercetin-3-Orutinosyl rhamnoside, etc. (Bilia et al., 2001).
The attractive colour of flowers is due to presence of various pigments among which anthocyanin and carotenoids are most
important. The red, purple, violet or blue colour of flowers are due to presence of anthocyanin pigments while, white or creamy
coloured flowers contain higher amount of leucoanthocyanidins. Likewise, yellow or orange colours of flower are due to
presence of carotenoid pigments. The level of these pigments is often associated with higher nutraceutical properties of the
flowers. High content of anthocyanin pigment indicates higher level of flavonoids depicting high antioxidant activity.
Tropaeolum majus, commonly known as garden nasturtium is popularly used as edible flower, contain high amount of
anthocyanins (720 mg/ kg FW) particularly pelargonidin-3-sophoroside (Kelley et al., 2001c; Garzon and Wrolstad, 2009).
Likewise marigold flowers, particularly orange coloured cultivars contain high amount of lutein than those of yellow or red
coloured types (Bhattacharyya et al., 2008). Its consumption has been associated with reduced risk of macular degeneration
and cataract (Snodderly, 1995; Moeller et al., 2000). Apart from lutein, other carotenoids present in flowers are antheraxanthin
and violaxanthin in yellow coloured flowers and capsanthin in red coloured flowers (Yamagishi et al., 2010).
Pollens, although do not contributes a major portion of flower contain high amount of carbohydrates, proteins, carotenoids,
amino acids, lipids, flavonoids, etc. (Parkinson and Pacini, 1995; Weber, 1996; Lunau, 1995; Dobson, 1988; Wiermann and
Gubatz, 1992). Nectar present in flowers contain high amount of sugars like fructose, glucose and sucrose; proteins, amino
acid (chiefly proline), organic acids, lipids, phenolic compounds, alkaloids, etc. (Nicolson et al., 2007).
FLOWERS AS A SOURCE OF MINERALS
In addition to bioactive compounds, flowers have also been reported to be rich in several minerals, particularly phosphorus
and potassium. Studies by Rop et al. (2012) with some selected flowers revealed that potassium content in flowers ranged
between 1842.61 mg/kg FW in Begonia boliviensis and 3964.84 mg/kg FW in Viola x wittrockiana, which is higher than several
fruits and vegetables like pear, raspberry, cucumber, etc. Similarly, phosphorus content ranged from 202.11 mg/kg FW to
514.62 mg/kg FW in these flowers. These flowers also contain good amount of micronutrients. High calcium (491.89 mg/kg
FW), iron (9.85 mg/kg FW) and copper (2.88 mg/kg FW) content were recorded in Dianthus caryophyllus while, magnesium
(205.19 mg/kg FW) and sodium (131.97 mg/kg FW) content was found higher in Tagetes patula and Viola x wittrockiana,
respectively.
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HEALTH BENEFITS OF FLOWERS
Being a rich source of phytochemical compounds, flowers have been reported to exert several health benefits like antiinflammatory, antibacterial, antifungal, antiviral, antitumor and antimutagenic and hypoglycaemic activities (Mlcek and Rop,
2011; Ukiya et al., 2006; 2002; Wongwattanasathien et al., 2010; Loizzo et al., 2015). Faizi et al. (2008) reported that marigold
flowers contain flavonoid patuletin which have antibacterial and antifungal properties. Moreover, it also shows antiinflammatory effect due to presence of benzyl isothiocyanate. Carnation flowers have anti-inflammatory activities due to
presence of terpene caryophyllene (Lyra et al., 2008). Similarly, the anti-inflammatory, antitubercular and anticarcinogenic
activities of chrysanthemum flowers are due to presence of 3-monohydroxyterpens, and triterpensarnidiol, faradiol and
heliantriol (Inoue et al., 1998; Akihisa et al., 1996; 2005). Lilac flowers also showed anti-inflammatory activities due to
presence of isoprenoids (Oh et al., 2008). Furthermore, some flowers like Malva sylvestris and Cichorium intybus have been
reported to have hypoglycaemic activities which have higher potency and fewer side effects than the commercial synthetic
drug acarbose (Tundis et al., 2010; Loizzo et al., 2015). Tanner's Cassia (Cassia auriculata) is used as medicine for treatment
of rheumatism, conjunctivitis and diabetes. It is consumed as tea that is prepared from their flower, which is also known as
kadha. An ayurvedic medicine also prepared named ‘Avarai panchanga choornam’ (Kumaran and Karunakaran, 2007). The
flowers of monks cress (Tropaeolum majus) have been reported to have antibacterial, antitumour, antithrombotic activity, and
hypotensive and diuretic effects. The flowers of the genera Tagetes and Spilanthes are used in human nutrition due to
properties like antibacterial, anti-inflammatory, analgesic, vasodialation, hypotensive, diuretic, etc. (Navarro-González et al.,
2015). In Ayurvedic system of medicine, flowers of Michelia champaca are given to patients suffering from distension of
abdomen, while in Unani system of medicine, flowers of Jasminum auriculatum are given for normal heart functions (Ghosh,
2013).
CONSUMPTION OF FLOWERS
It is very important to identify the flower exactly before its consumption because; some flowers may have toxic effect on
humans. In addition, flowers for consumption must be healthy, clean, free from diseases or pesticide residues and must be
tested for its safety. Sometime, flower like chrysanthemum for edible purpose may be free from pathogen but may induce
some allergic reactions in the sensitive people (Osimitz et al., 2006). Flowers that contain trypsin inhibitors affect their
nutritional quality while in other cases, they may contain some compounds like hemaglutinnins, cyanogenic glycosides should
not be consumed as these are harmful to consumers (Sotelo et al., 2007). Furthermore, consumption of flowers largely
dependent on the sensory characteristics like taste, aroma, texture, etc. It has been observed that yellow to orange coloured
flowers are more preferred than blue and other coloured flowers. Usually, flowers are consumed whole but sometimes; specific
parts like petals (rose, chrysanthemum, tulip, etc.), buds (garden nasturtium, daisies) are only consumed (Kopec and Balik,
2008). These flowers should be harvested in the early morning hours in a container or plastic bags. Care should be taken to
avoid contamination or loss of moisture. After cooling and cleaning of flowers, they are generally stored at low temperature (1
– 4°C) or dried or frozen (Kelley et al., 2003). Among different methods, sublimation drying is highly demanded because it
does not affect appearance, colour and glossiness of flowers (Kopec, 2004).
CONCLUSION
A number of flowers commonly grown are rich in several bioactive compounds, minerals and have high antioxidant activity.
These flowers also demonstrated to have promising health benefits by preventing or curing several human ailments. Thus,
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edible flowers can be consumed as a functional food or can be applied as a dietary supplement or functional ingredient to
meet human nutrition.
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