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Figure 1- Edible flowers with different uses.
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Table 1- Some Species of edible flowers with different usage.

FAE=YAY (Y (Ve )) 2 oalS 5 IS

abe a3 s S G s NLCWES ol ol o3 pb
References Medicinal use Edible use Origin Scientific name Common name
NS <l i . S Sl )l .
. A4S V= 555l Oleys 5515030 odn : — . :
Al-Snafi., 2015 ST TSRO b Europe, Central Antirrhinum majus L. -
Diuretic, treatment for scurvy and liver disorders Flavour Am;erica Dog flower
Al B Al 5 (6 Sk Al ol S Sl Bl o sias pLall
C 5 [V KS g
Benvenuti et al., 2016; o s HIV s el LS e wrer sbs) Calendula officinalis L Slgaicen
Jan&John, 2017 Wound healing, hepatoprotective, antiinflammatory, anti- Tea, cakes and South Europe ' Pot marigold
bacterial and antifungal, antidiabetic, anti-HIV and flavour
anticancerous
;s
O Ol e As 5 sl A QS| BT olgdlis Ol ds Cs < La;;;)e:eaf
Kim et al., 202 - ici ioxi - il “’”’ reopsis lanceolata L. :
etal., 2020 Anti-cancer, anti-inflammatory, antioxidant, anti- Tea America Coreopsis lanceolata tickseed
allerginc and antileukemic
S 5 ot oVl
Moldovan et al., 2017; e Sl 5 Ll 15 TR e S5 Dahlia sop. D s S S
Espejel et al., 2019 Increase appetite and gastric secretion Salad, sweets and Mexico Pp- L Wild dahlia
cakes decoration
Yuan et al.. 2009 Y oolid 5 & dlohs e d s (el S o Dendranthema grandiflora S35l
K Inflammation, colitis, pneumonia and hypertension Teas China L. Chrysanthemum
3 a)U 6\.&51.l§ ). aalaial J§ =
PAgPa
- 5 gas 33 it _
_ 55l s 5 Culs A (OS] s A Lot Gl ol )
Chiou et al., 2017 . _d’}’ ] _j '_"J - < . Fresh and dried St s "’A_’ Echinacea purpurea L. Purple
Antioxidant, antidiabetic and antihypertensive petals used in tea North America Coneflower
- o las S g - -
Benvenuti et al., 2016; oS Ssied s 5 Sisuel)l - e k" “f;m sy Sl Fuchsia hybrida P a5l
Armijos et al., 2018 Relaxant and disinfectant ea,ﬂ;i;lloel;sran South America ' Dancing lady
Dl = Jals (gla a=1,0 o5 b [RER VPR Gy sl o . . o e
Kumar & Singh, 2012 Sl el s TR < o > Hibiscus rosa sinensis L. il
Cough, Fever, genito-urinary troubles Tea, food supplement Africa China rose
L 53 5 s Sl ¢ IR S HleSt L s . 55, b
Kalaiselvi et al., 2011 = A_”')Wf“‘ < ‘f) : o or ) r d T Jasminum sambac L. ”_J“_ d )
Cancer, uterine bleeding,skin diseases and wound healing Teas India or Pakistan Arabian jasmine
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Table 1- Continued.
Bl w9215 O pan Sy S Kol ok gl o3 gl
References Medicinal use Edible use Origin Scientific name Common name
e Sl s (s S IS5 8 s s i 3l g
Liuetal., 2020 Fever, Carbuncles(skin disorders) and some infection " Lonicera japonica L. oo
- Teas Asia Honeysuckle
diseases
(S oVl (g
B slslen 5 6wl Ol Sl o S Ny
- o las
Kumari et al., 2018 Cancer, inflammation, ageing, heart p Northern Rosa spp. L. Rose
diseases Tea, salad, cakes, Hemisphere
flavor
IR 5 LS O SRS el e S Lyl ol a3
Mota et al., 2020 Immunostimulatory, hypolipidemic, antibacterial and Salad Europe Sambucus nigra L. Black
antiviral P Elderberry
(ADM) 1oy arls Y Sbe s 55 oiir olont S A _
Yasukawa & e Shst S eVl s T
Kasahara, 2013; ot i Salad and food ” Tagetes spp. L. o
Moliner et al., 2018 Anti-aging, AMD diseases, antiinflammatory, colorant Mexico Marigold
neuroprotective
B _ ol S (P B
Yasukawa & oallals 5 ediS Ssaeds (sl Cisae (adis z sl r s Sl "
Kasahara, 2013; iureti itis. uri i i isepti Tea, cakes and Tropaeolum majus L >
asanara, 1 Diuretic, bronchitis, urinary tract infections, antiseptic flavour South p jus L. Nasturtium
Moliner et al., 2018 and expectorant America
oo g (138 )
oS Gsiedd 5 sl iolgdlns Tl wo g A il T b
Fernandes et al., 2019; et 3 2aA oS TS g 2 B blope e et Ll Viola wittrockiana L -
Gongalves et al., 2019 ~ Sedative, laxative, expectorant, emetic, antiinflammatory, Desserts, soups, Europe . Pansy
diuretic and antiseptic beverages, salad or
added as garnish
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39 LS der Ole 55 ol edalin Cms i o S0lsS el (Navarro-Gonzalez” et al., 2015) Ll S| 3
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Tagetes erecta L.—¢ Viola wittrockiana L.-v Niacine -y Riboflavin -\

Tagetes patula L. -A Dianthus caryophyllus L.-v ~ Dendranthema spp L.-1 Tropaeolum majus L.-¢
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Table 2- Nutritional composition of edible flowers.

¥YE-YAY

W O80)) o3 0blS 5 IS

b (1) 5 5 ) s (1) Shyds s S i o3l el ol o3 b
References Protein (%) Fats (%) Carbohydrate (%) Fresh/Dry Specific name Common name
Gonzalez-Barrio “ et al., 2018a 211+0.01 0.44 +0.05 6.53 +0.23 (Fresh flower) o5t S Viola wittrockiana =
Pansy
Gonzalez-Barrio " et al., 2018a 1.87 £0.01 0.52+0.01 8.16 £ 0.55 (Fresh flower) o3t S Antirrhinum majus oo
Dog flower
1€ o oLy 8
Fernandes et al., 2020 3.04+0.10 0.66 +0.15 N.A. (Fresh flower) o35 IS Borago officinalis L.
Borage
. e - . (WY
Fernandes et al., 2020 0.76 £0.20 0.31£0.07 N.A. (Fresh flower) o5t S Camellia japonica L. ;
camellia
Fernandes et al., 2020 1.60 + 0.06 0.80 +0.03 N.A. (Fresh flower) o5t S Centaurea cyanus L. oS S
Pires et al., 2017 579+0.1 0.140 + 0.001 88.39+0.13 (Dry flower) e IS Centaurea cyanus Cornflower
) ¢ . S
Pires et al., 2017 5.93+0.2 2.23+0.05 86.02+0.2 (Dry flower) e |8 Dahlia mignon D. d' hf
ahlia
Pires et al., 2017 7.58+0.8 2.01+0.04 86.12+0.8 (Dry flower) o S Rosa damascena M. S
Damask rose
Pires et al., 2017 6.43 +0.68 5.33+0.45 81.32+0.75 (Dry flower) Lo 8 Calendula officinalis e “'_‘
Pot marigold
Navarro-Gonzalez et al., 2015 1.99 £0.06 30.33+0.03 7.14 £0.87 (Fresh flower) o3t IS Tropaeolum majus R
Chensom et al., 2019 21 0.4 6.1 (Fresh flower) o5t J$ Tropaeolum majus Nasturtium
Navarro-Gonzalez “ et al., 2015 1.32+0.01 0.32+0.02 14.15+1.24 (Fresh flower) o5t S Tagetes erecta e
Marigold
. g . (M
Chensom et al., 2019 0.6 0.4 25 (Fresh flower) o3t IS Begonia semperflorens L. i
Begonia
& lo L
Chensom et al., 2019 1.6 0.8 10.8 (Fresh flower) o5t S Cosmos sulphureus L. S
Sulfur cosmos
. e . . b
Chensom et al., 2019 1.1 0.4 10.2 (Fresh flower) o3t S Petunia hybrid L.
Petunia
1€ - Jlmaly
Chensom et al., (2019) 13 0.6 9.6 (Fresh flower) o3t |$ Primula polyantha L. s
Primrose
Chensom et al., 2019 14 08 1 (Fresh flower) o5t |S Rosa hybrida ‘Purple Fragrance’ Iy
Chensom et al., 2019 1.3 0.6 9.6 (Fresh flower) o3t J$ Rosa hybrida ‘Yves Piaget’ Rose

N.A. = Not available.
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Table 3- Mineral elements in edible flowers.

FAE=YAY (Y (Ve )) 2 oalS 5 IS

. Sl R o
N Ca Cu Fe K Mg Mn Na P S Sr Zn Fresh Specific Common
References /D name name
ry
(Gonz’ alez-Barrio 1239 0.09 084 2786+ 559 1.10 70.9 82.4 441 1.07 1.18 o JS Viola wittrockiana ati
etal., 2018) +32  +002 +002 171 £22  £013 %207  +51 88  £029 %02  (Fresh flower) Pansy
(Gonz" alez-Barrio  67.9 0.03 055 223 335 055 5.72 376 225 0.69 0.41 o JS Antirehinum maius byen
etal., 2018) +65  +001 +013  +13  £57  £003 +054  +0.24 +1 £007  +0.07  (Fresh flower) Dog flower
(Navarro-Gonz' 0055+  0.47 055 0.22 0.04 0.34 0.01 0.05 0.04 0.39 0.66 o3 JS Tropagolum majus oy
alez et al., 2015) 0.0 £002 £007  +001 +001 003 00  +000 +000 +0.00  +0.06 (Fresh flower) Nasturtium
(Navarro-Gonz’ 011 0.10 1.03 0.22 0.06 0.30 0.02 0.06 0.04 1.02 057 o JS Tagetes erecta S
alezetal,2015) ~ £0.04  +003 005 001  £000 +003 001 001  +001  +047  +0.09 (Fresh flower) Marigold
Aratijo et al., 5201+ 282 113 5574 6238+ 418 6101+ 10.4 S 8 . s 8
( 2cJ)19) 24" x008  +0 170 128 =005 354 A NACNA T Lo6 oy ﬂoJWSer) Borago officinalis Boragf
(Araijo et al., 1887+  2.00 20.0 7630 4527+ 158 6492 NA NA 6.03 S 8 Calendula FPRTIN
2019) 7.2 *£0.12 £23 +401 6.4 +0.11 123 £0.11  (Dry flower) officinalis Pot marigold
(Aradjo et al., 3155+ 2.84 24.1 4161 561.6 = 26.9 93.1 NA. NA. NA. 11.4 Six 8 Lavandula 03357 skl
2019) 22 +0.11 £0.1 +349 52.9 £16 +4.8 +11 (Dry flower) stoechas L. Lavender
(Aratjo et al., 360.4 + 1.88 24.4 4446 5748+ 1367+ 75.2 NA. NA. NA. 11.1 S S Lavandula o33 57 e
2019) 571 021 %27  +665 628 2.10 +2.1 £07  (Dryflowery  angustifolia L. Lavender
Araijo et al., 1434+ 184 19.3 4605 4418+ 531 85.9 751 S 8 o 3ol
( 2(1)19) 14 +002  +16 +20 55 £001 06 A NA. NA 1029 (Ory f|03\/ser) Lonicera japonica Honeysucfle
(Aratjo et al., 1353+ 1.85 21.2 7995 3252+ 1.02 152.4 NA. NA. NA. 8.29 Sex K Oenothera biennis S
2019) 76 +015  +£03  +438 15 +010 74 £019  (Dry flower) L. Evening primrose
Aratijo et al., 1188+ 225 213 2948 4904+ 529 795 116 Lo 8 3
( 2319) 66  +004 +04 x160 145 057 x71 A NACNAT LG by f|0JWSer) Rosa sp. Rose
(Aragjo et al., 166.6 = 2.80 20.2 4862 3174 8.97 725 NA. NA. NA. 7.08 S K8 Rqsmar[nus Soless
2019) 23 +0.06 +4.2 + 268 211 +0.19 *46 +040  (Dry flower) officinalis L. Rosemary
0j + + + S I8 . Y
o My Gm A3 Woomes TS e wa owa S, U0 s 2
Araijo et al., 5245+ 294 24.6 4496 6291+ 468 73.2 11.0 S 8
( 2(J)19) 4.4 +003  +08 +73 228  +001 +74 NA NA. NA. £06  (Dry ﬂoi\,ser) Tagetes patula P
Aradijo et al., 2256+ 173 20.4 6187 5766+ 685 1856+ 155 S 8 . Marigold
( 2(1)19) 100 009 +26  +187 198  £005 9.1 NA. NA. NA- o7 (Ory ﬂoi\,ser) Tagetes majus ’
Aradijo et al., 1852+ 211 386 7019 4911+ 674 1454+ 15.2 S 8 o Ko aiy
( 2019) 38 %020 £33 +144 132 006 169 A NALNAT Lo o ﬂoier) Viola tricolor Pansy

s o id p3 = NVAL o auoggwuu,«aélﬁrﬁ\u/rﬁﬁ O o d @Lﬁ
The results are expressed as mg/100 g for each mineral. N.A. = Not available
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Shom s 8 plad b slacssS 5

LS 5 Olseas 5 dipdn b OLS 53 b ) sbas & s i b b s SlaeaS 5 plend sid oS 5
S b S 555550 sy GBS 5 oy 58 g ae (Hasler & Blumberg, 1999) wies die Ol edlw sl 9515
Micek & Rop, 2011; Navarro-Gonzalez “et ) dil o fls sl 5l 5 Tlads 5506 T 55,8 ¢ S gladnd Jals
b 5 e (Sl g Ol 5 S e bl ase slacan] 5 lasolen nl 53 1 OLLS dacs 5 ol (., 2015
Ol55 waman 45 Llosls s US55 5 el 5558 555 0 |, IS K, .(Koche et al., 2016) tuise o 55g |5 olS
das e 0L 1y Sl b 8 sl sié bS5 ¢ Jsd (Chenetal,, 2018) 1S o Jize W IS 4 1, ¢ IS 2
.(Kumari & Bhargava, 2021)

s i oms 51

G e 3) ool GaailsSy Olsear 5 Ljls Gl s 5506 05 5 a0 48 ditees Ol 5 J s ALS Sakils K, Lol g0l
Garzon ) s,ls Kaws | SaS slaailsK, 5 5k 0 PH 4 LOT ol Ky dien b 8 oSt s, J gt (L
sV opsn s Sl M ep i S0 Y ep il Juls bails K ) (& Wrrolstad, 2009; Tanaka et al., 2008
Lz Tal3T Il Slgs 3 oYL i b ghls il g5l (SlacaS 5 48 ol 03l OLES s ooy o o 5 oo LaOT ilizie
Lol bglen s 5 cobs (Bl B, 5 slaglew Ol (6,8 53 ege 5B s (Kumari et al., 2017)
s e OlE 1y (S sl IS Cilises slaw S 55 et Ll (glacpilow sl 51 = 0 & I .(Prior & Wu, 2006)
Laaks 459,18

ddso e 50 5 2ol Uy G, OlS L &S ek okl e Tl 5l Slitie 1 eS8
c”QJ))lS‘”m:JjJ "iw)@ Jel laals S, ol csline Hlws (slé)l}dal.«f 6ua;wuﬁj> [EN NPV PRI
& 5 (Bragueto Escher et al., 2019; Park et al., 2015; Wan et al., 2018, 2019) 1,5 o Lol clizis " Lo sl S
Sl cplle e LS 535S (355 4 555 jme Ul Ghls Lol 5 Ol |5 diyls sdge » adis s Sl
5b e & Jsa (Abdel-Aal & Rabalski, 2015; Abdel-Aal et al., 2013) L5 Ol anb ls Ss380 5 lalde
s e Ol |y ST sla |8 Cilie slaai 5 5 s plulis gladd g8

Mlad g N

5 Lil e ol Slinte 55 a0l MMl sl Mo 58 8 s e Jold 48t M TLalS 506 s 51 ad 5520

Gyome Shols LSS s b aslis 5o bd 56 Sy gl S i 55 Lpd e b S b 8 s 58w

Antioxidant -o Anthocyanin -¢ Flavonoid -v Carotenoid -v Phenolic acids -
Peonidin -+ Malvidin -4 Pelargonidin -A Cyanidin -v Co-pigments -1
Lutein —\o Lycopene -\¢ Isoprenoid v Free Radicals -\v Petunidin -1
Myricetin -y Flavonoids -14 Flavonols -1A Xanthophyll -\v Carotene -\1
Kaempferol -yv Isorhamnetin -vy Quercetin -v\
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sladsid 5l & ¢ Jsd (Cendrowski et al., 2017; Wan et al., 2018, 2019; Zhang et al., 2014) w5 SV ol
s e QLS |y STt sla I8 Cilis slaai 58 5 s lulis

g g

Huang ) lazs S 51 3 ax 53,50 Jise zedle dulsh 5 SlanS| sl e b s 4 oS 1,05 3ad a5 506 5 S 4 bap D
Lol Slizte ° 553 & znl (Upln S ComalsT aile dlos I3 4 ST, gla S )5 05D (et al., 2017
Ol 1y S s 8 cilises slaai s 55 550 50 a0 51 & 5 & Jsd- (Sunetal, 2010) Lpd o 3L 58 54
.J.A:L;a

Tlad Sl M

Lol Clizie 5 & ENVE Laul8 JE Ll 5 WV aslS ol & aslS o) & sl s Wads 556 5 8 5 5l bad glsH
53 ek plubs sl 51 & 5 & Jsd (Zheng et al., 2019) woes Sl sla S 55 25 50 Lol slad 51500
s e 0L | STy gl S ikt slaw 58

NS g gl

Aol Lipd e 3L ST G S 50 S dnes LS plendse oSS 51 60 S o S S slad
e M558 e N Sl 2 NS el ) O el S S il TS 1 S
53 35y SI g ladend 5 &t ol s S e S 53 sl slalis S g sladenl aheor 51T S35 1S 05

(Kumari & Bhargava, 2021) s> . 0Li 1, STy s 8§ cils glaai S

Luteolin -o Apigenin —¢ Chrysoeriol -v Aacacetin -y Flavones -\

Epicatechin gallate -y.  Epicatechin gallate -4 Epicatechin -A Catechin -v Flavanols -1
Caffeic acid -\o Coumaric acid -\¢ Caffeic acid -\v  Benzoic acid -\y  Phenolic acids -\
Neochlorogenic acid -v- Chlorogenic acid -4 Cinnamic acid -\A Ferulic acid -\v Rutin -y1
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Table 4- Phytochemical compounds and main constituents of edible flowers.

FAE=YAY (Y (Ve )) 2 oalS 5 IS

b ol edias |25 gl 5 b b clalS 5 ols ol o5 pb
References Main constituents Phytochemical compounds Scientific name Common name
Lee & chough, 2011; kumari, 2017; cendrowski et al., A s SO sl Ol 551 53
. o . L . Rosa spp.
2017; wan et al., 2019 Cyanidin, pelargonidin, peonidin Anthocyanin Rose
s o A st dilons ¢ diind) il gl
Skowyra et al., 2014 ”‘ j’J - “_ﬁj“ T ‘f = o o ] Viola wittrockiana =
Delphinidin, cyanidin, petunidin, malvidin Anthocyanin Pansy
QTR b I
Park et al., 2015; Ryu et al., 2019 - T T . Dendranthema spp. S
Cyanidin Anthocyanin Chrysanthemum
Varzakas & Kiokias, 2016; Bhave et al., 2020; Pavelkova oS L 555,18 (S Snr
. . Tagetes spp. .
etal., 2020 Lutein Carotenoid Marigold
oS 55 el S AT e 3 9l ST oS Y s S 55 s .
. . . . . = 5290 20
Wan et al., 2018, 2019 Luteoxanthin, violaxanthin, zeaxanthin, p-carotene, lutein Carotenoid Rosa spp. Rose
epoxide, lutein, antheraxanthin, neoxanthin
_ . DS L sk el Sy (e ) IS D8 154558 o e
Pintea et al., 2003; Bragueto Escher et al., 2019 Flavoxanthin, lutein, rubixanthin, B-carotene, y-carotene . Calendula officinalis
’ ’ | ’ ’ ' Carotenoid Calendula
ycopene
o158 55 ol ST ol 1T ol S 505 (55 s =
- - = 500 . o2
Niizu & Rodriguez-Amaya, 2005 Lutein, violaxanthin, antheraxanthin, zeaxanthin, : Tropaeolum majus .
: . Carotenoid Nasturtium
zeinoxanthin
a8 W o3, ulsS sn S el 5ST5 o A 5,8 |
Park et al., 2015 et At W’s)f’s SIS oS it Dendranthema grandiflorum e
Lutein, zeaxanthin, cryptoxanthin, B-carotene, a-carotene Carotenoid Chrysanthemum
Kumari et al., 2018; Cendrowski et al., 2017; Wan et al., Ol ) s a8 oyt a5 BEEML Rosa spp 3
2018 Quercetin, myricetin, kaempferol, isorhamnetin Flavonol ' Rose
e WJy s J g . ) e o5 o
Wu et al., 2016 S s . > Paeonia lactiflora L. i
Kaempferol, quercetin Flavonol Peony
- s 558 copial 5 5] B .. . atoes
Olennikov et al., 2017 W”s_”w o > Calendula officinalis o
Isorhamnetin, quercetin Flavonol Calendula
C PLT IS PR LTSRS I SO POV JC PO P B
sl Jae ut-‘"”fﬁg o A5 oAy Uyl i
Xu et al., 2012 Patuletin, quercetagetin, quercetin, kaempferol, Tagetes spp. i
. . Flavonol Marigold
isorhamnetin
et J e . . i A sl pel
Lee et al., 2010 W”% > Lonicera japonica e
Quercetin Flavonol Honeysuckle
g Js . |
Sunetal., 2010 il ’5 > Dendranthema grandiflora S
Quercetin Flavonol Chrysanthemum
Yoy

we) bl g I



Jaalal —¢ JJJ}

Table 4- Continued.
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St (Js 08 ¢yt Jsde . . . T e
Purushothaman et al., 2016 ST W”s_ ) > Hibiscus rosa-sinensis o
Quercetin, kaempferol, myricetin Flavonol Hibiscus
3 . el g 5l e opaten S5 BRTHE . . . aidy
Gonz’ alez-Barrio et al., 2018 “M,”f_ e . > Viola wittrockiana
Quercetin, isorhamnetin Flavonol Pansy
s S5 _ 03355 ¢
Sunetal., 2018 Nt I Hemerocallis fulva L. ST o
Quercetin Flavonol Daylily
. S O . . . Aol el e
Lee et al., 2010; Liu et al., 2020 “"’JJ”;J ’ Lonicera japonica ST e
Luteolin Flavone Honeysuckle
(o558 il (alST ST u
Sunetal., 2010 ""J}_”J Ud’u o . > Dendranthema grandiflora 207
Acacetin, apigenin, luteolin Flavone Chrysanthemum
el 5 oo s
Gonz" alez-Barrio et al., 2018; Moliner et al., 2019 "’d’d > Viola wittrockiana =
Apigenin Flavone Pansy
i NE oS JE VS aslS ol eslS Ll peslS Jslo ;
Zhang et al., 2014; Kumari et al., 2018 T ’J o TR e R o > Rosa spp. >
Catechin, epicatechin, epicatechin gallate, epigallocatechin gallate Flavanol Rose
esls PV '
Cao et al., 2020 o s Dendranthema spp. it
Catechin Flavanol Chrysanthemum
“NE slS ) peslS ol HEpiE . 039,55
Kao et al., 2015 _u ‘r}u d “”’u . I Hemerocallis fulva et _J"J’w
Epicatechin, epicatechin gallate Flavanol Daylily
Sl e (K558 Al Al S g 50l
Lee etal., 2019; Liu et al., 2020 T ”’LS_ T T yj Lonicera japonica T E
Chlorogenic acid, caffeic acid Phenolic acid Honeysuckle
S5 del ¢ S S Al ) S g3 . |
Ryu etal., 2019 N f}’ls_ - o ,s il T ”J Dendranthema morifolium 207
Quinic acid, chlorogenic acid Phenolic acid Chrysanthemum
K5 Al 53 5 Al el S g3 OsY
Garzon et al., 2015 <545 - 25555 - o Tropaeolum majus >
Neochlorogenic acid, chlorogenic acid Phenolic acid Nasturtium
SlS sl ) S g3 Liar
Bragueto Escher et al., 2019 ST T ’J Calendula officinalis M s
Caffeic acid Phenolic acid Calendula
Yy
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S bolast ol oLl s (Kaisoon et al., 2012; Petrova et al., 2016; Skrajda-Brdak et al., 2020) 1S o lablons
.(Dhiman et al., 2017) K55 o sbal ba o mol Lol jon oS Wjls e ol Jdowd slagsslon 31 (6,8 Lo 03 oot
Kumari et) ks zals | 53T gadiKsly o see Sl 515 e 45 Lited a0IST 2T 51 o8 e S shad S
Ll 8 5o il ' ad s L s bl ml s 555,18 € sl s dSle WaplanS| sl .(al., 2017; Ngoitaku et al., 2016
sla.s 5 .(Cavaiuolo et al., 2013; Mlcek & Rop, 2011) & 55 o ol J gone Sa(S 5w 5 W g0 4 v (6 SYL Sl
Luetal, 2016;) il oo J3ld> as |y o0 (slacsslon a4 Ml last odday AS 826 o5 sas 5 Wad 58 O soman oliardgud
VSl Jdow 5 A el s 5508 Jlast Wl o ladd 55 5,8 o8 ol 03l 0L s 50 .(Navarro-Gonzalez” et al., 2015
Abdel-Aal & Rabalski, 2015; AbdelAal ) kas :als |5 35,0 5 slacssbon 5 Oy il ol T s 4y 4l o2
Kumari & Bhargava, ) <ol el 63,51 0 Jsdr 53 Sy sls 8 Cilis gls ©,8 iw zedle il (et al., 2013
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Table 5- Health benefits of edible flowers.
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References Mechanism of action Bioactive compound Health benefits Scientific name Common name
Mishra & Verma, s ST ST b J e b glacaS 5 S sbasS M1 BT el Catharanthus roseus L " jﬁf‘
2017 Phenolic compounds responsible for antioxidant activity. Phenolic compounds Antioxidant activity p:ri\i?i?\iclzr
mygl.\,.sbﬂ;)\y@anfuﬁsmdu@,},wwt}éﬂﬁéufﬁ .
; P S
i 25l ol Ml 5 6K 5 oS RPN ST 5T ol - )
E b';alrj]“kr? ?019 ) ) e ,,,'@ - 6’&"‘4 > W o i ] “f_ il < o Hibiscus sabdariffa L. Roselle
ebriansan, Roselle petals contain flavonoids that can function as an antioxidant which play Flavonoid Antioxidant activity
an important role in preventing of getting cancer.
Olseas ¥ 3U5mS IS Ol oot 5 SISl BTl 15 3 5 b s g e U b (5 pome
das e G5 (IL-10) sledlas lanS sl 0Ly roman . AS o Joe Olgdlis S
- o (IL-6 53 TNF- ) el s slapSsnlo Ol 2als 05551 b st 5 Jgd oS 5 s N - g sl
El Bayani etal., 2018 The polyphenol Available content works as an anti-inflammatory by improving  phenolic compound and o Hibiscus sabdariffa
antioxidant conditions and regulating the expression of cyclooxygenase-2. It anthocyanin Anti-inflammatory Roselle
also increases the expression of anti-inflammatory cytokines (IL-10) and
therefore decreases expressions of pro-inflammatory cytokines (IL-6 and TNF-
o).
S S o 3 |y 42l 5 5 O ol iy oS e slee 1y | 59T T LS 1l o las
SP sl
A A8 SaS o e sl 5 SR 4 el S Lad s P . .
Ojulari et al., 2019 sfj ’ ) J.Jfﬁ = T . Sk S Hibiscus sabdariffa Roselle
Extract of this plant inhibited the activity of a-amylase hence blocking the Polyphenols Anti-obesity
absorption of sugars and starch, which may help in weight loss and inhibition of
lipid accumulation
SsSE 5s
protocatechuic
Sk 55,
B B-resorcylic
Abdelhafi | Abeder o A8 S el B SR ol s 958 sl Sl Jed S s odea—t A4S Cles sduS laslee
elhafez et al., - . L . . . - i B o - . o
2018 Phenolic compound_s w!th antioxidant and Ilve_r-protectlr.lg properties, seem It 4_ pydroxyphenylacetic Hepatoprotective Hibiscus malvaviscus L. Hibiscus
has the role of contributing to the hepatoprotective potential. acid activity
Sals
Caffeic
Lot 555508
Flavonoids
Y0
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Table 5- Continued.
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References Mechanism of action Bioactive compound Health benefits Scientific name Common name
Loizzo et al S e KaS 33T Il Gl a4 e 555 5 sy Sl ol 500 (535 3 i 55) b 5552 Slenst sl el S ey
2016 v Malva sylvestris L.
Flavonoids like Quercetin and rutin contribute to high radical scavenging activity. Flavonoids (Quercetin and rutin) Antioxidant activity Mallow
Loizzo et al S o Slgn 1 513 IS W Dl Wl e (555 5 0 e S (o35 3 i 5 55) Lo 5550 Oyt B edias j2alS I S
2016 v Malva sylvestris
Quercetin and rutin inhibited a-amylase and a-glucosidase activity. Flavonoids (Quercetin and rutin) Hypoglycemic effect Mallow
Kumari et g ooly il 5T (VU (g gmme 2525 4 VU 1S 5T les e 50 5 LS 5 Slhenst ol el 53
al., 2017; Rosa spp.
Nanda, 2019 High antioxidant activity is attributed due the presence of high anthocyanin content. Phenolics and flavonoids Antioxidant activity Rose
Moliner et S e K8 ST sl e b 5w bads 5558 5 bads 55D Lok 535,05 5 oS 55D Slenst ol el e
al. 2018 Tagetes erecta
! Flavonoids and carotenoids contribute to high antioxidant potential. Phenolics and flavonoids Antioxidant activity Marigold
A5 S A Il
LS Sl oo 5 phsd adas s s slad Ol 3l olS ol o lias . ) . .
Kim et al o S S s Pl o 00 S sl S eSS e Kaempferol glucoside S A oY
2017 Thispl idsth ion of molecules involved in th lation of li i Tropacolum majus
is plant extract avoids the expression of molecules involved in the regulation of lipogenesis IR C .
and adipogenesis. 2585 A= S S Anti-obesity Nasturtium
Quercetin-3-Oglucoside
Lo s oledlis el sl 5 daea Sl Sl s 53 L5808 5 o slad
Kim et al RPN ]| o L3555 5 O sladl olgdlas osY
2017 B Tropaeolum majus
Fatty acids and glucosinolates are heat-stable and have strong anti-inflammatory and anti- Fatty acids and glucosinolates Anti-inflammatory Nasturtium
cancer activities.
Harati et al 21 T2 (larS sl A 55 s olslasl ol 31 (ghols adids 53 35 5o Slads 55D a5 D clgdlas il
a ;(;fga . Viola tricolor
Flavonoids present in pansy have inhibitory effects on T-helper type 2 cytokine production. Flavonoids Anti-inflammatory Pansy
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Sl alo o oS el o2l OLES O Ka g3y slaatily 553 (315 e Jlad s SlaS 5 Ol Kl S sl IS
b Shs CobS T M 9580 e st Glesido 8 il el DS pledise oS kS 2 S
S S 5 eslinalsyge cokls 5l e slags sl Sl & (Lietal, 2020) 5 bs Jled s 5 slir) 5 (sdan slge 4 a5 L
S 8 0l s s aalsl s (S

Tas S s

@ 05 S dhas Ll sddeslinal Sl g I8 Bl Jalil gl 05 SSis il gla gy 5l 5 el 4 U
Ll 55 o bl 05 St Janl 3558 o plonil 3 e 5l 5 sl o S slen DT M gy 55 Sile gslomsil s ol P 5,
5 SnSt BT el os SSax Cilies gSKST 3wy o (Linetal, 2011) 558 ol b co 55 4 e
A 5 JS J (ggmn 5 ST T e i Maa s eai S IS (sl sad Y 30 ol oS IS S (6 s
03 St (galenl 03 Sit sla s, .(Mediani etal., 2014) s S Lai> (gslams! (o, 5 051 5 elaSit (lad ol
fekiS 8 sS IS Slanst ST e 5 e s lacaS 5 0T S 5wl 03 SSCES 5 0 S (glgn 53 B e
Sl palie o VG wle 53w S5 cla S candllae 5550 05 S sla s ples Ol s 23 S 13 andlaes ) g
{(Fernandes et al., 2018) wsls oLz Sl 5T b 5" s BB cba il egige slapslow sl dads 5550
G3leeil O S f«j Gl b Os S (555,500 5o 05 S alas 31 03 S Calises sla S, 1 cioman
S ol sdE IS 5w SHIE Gbsl s T sl 5 e Gl Mlgataes IS Jls o Gl
Dorozk et ) s> Sy b IS pl dd sy izl 5 mie 1 Ks o i, b aslis 53 oy SSle )3 05 SSCist
.@al., 2019

TS

CakS gm0 Slooll il il 6l S50 5 eddanlis s, LE b s S sl AU b g g sar o0 slge a0
sla w2 3 (Koike etal., 2015a; Kovacs & Keresztes, 2002) » 55 o 4 S b5y ols slse 03 S Jsteds 5 2dlig
b S|l cdlad 5 I35 (e Vi S (T S V00 ) el an g Sl gad (ppiions Lo b S el
SlnSt T el 1y S S 5 Ll sla sy 5l 50 osees i Sles S cren (Koike etal., 2015b) Lsls oLz
S I3 s pilew sl (e e S 55 56 4 sl OLES Laail L disls )5 aadllaes ;e 05N S J b seeS 5

s wlis gba; (Koike et al., 2015D) ol JS Jg e (2l s & Yzl Slaces| 5T b 053l

Vacuum -¢ Drying -v Full Bloom - Paeonia lactiflora-»

Air Dried -A Cosmos caudatus-v Microwave -1 Osmotic -o
Bellis perennis-\y Calendula officinalis -1\ Hydrolysis -1 Centaurea cyanus -4
Gy -1 Shelf Life -\o Irradiation -\¢ Lavandula angostifolia-v
Tropaeolum majus-\a Viola tricolor -\v
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L S 5135000 G S 5 B (om0 b S 6 alKin 0 et Sl s IS S 53 (s e 5 Gl 5
5750 Glakiged o3 g 8 Ve s A alie S sl 0L 4 Selnil Ko axllas . (Villavicencio et al., 2018) sl )33l
(Koike et al., 2018) .S o SaS Lol 55 5,8 g bim 40 LS 5l lav 55 o 555 55 (6 pnr

St

SR e oS S G Ll e 53 (K L Ol o 1) (s3bee o3 Al sk 53 S (5 5 oS 3
Dals s 51 (S50 5l 5 spde iSOl s sl A5 SERIS 5 a1 S 35 28 el a5l 4525
oSasl |8 5w SOV & Lbssl 0lssl8 IS wiiny |8 5 g (Hettiarachchi & Balas, 2004) oS e (5,8 Jo O
SLIB s slilai= la 858 (gilue 3 Olis g b sl 5 Ko i b ol slabes 53 058 dazeis L Ol g5 o0
Fernandes et al., ) 55 (¢ %S Jld o3 GaeaS 5 5 SlaanS| 5T Cdled ghyls sl dazee la S L aslin 3 =
Sl s il 3 S AeeSTiss CBle 5151 5 05T 2l Lol en Vedi oMol il b (suay (20202
ook ;S w0 &S M IS Lite =) cdile ST Cdled slaoi sl 5l eslizal Lol Se SLEL lad pame 5 B0k
Silwe =3 Jsb 53 e 8 Loyl e 2153l (gl XS o (6,8 sl sl e 5 dlasl 51 558 o st Lid elas 55 L]
a3 Selnil Jlags 45 ol 03l 0L 0 a5 Sin la IS (8l 1 s sl e =) Do 30 ooy 3550 LS &
(Kouetal., 2012) 515 ialS &game 8 531, " 2y xS0l i 558 L |, € 68 55 8 NS aS 1-MCP L
bolib

ol Sl UL s ol S e sl 5 ol mlo 3 sl Olgea Sy slaa S 5l 05805, eslizd
Olames STypo sla 8 5l oslinad (sl Sler slols ol wxils ST o 8 Uy 5 oo 50 5 ol o3 ] suaes
(et e 3 5 a8 i s el 5 Wl 10 Olgea | e IS slad o QS a5 Ln b e | ol a8l s
Sl S sl 5550 55 (83 54me Sledbl (Lauderdale & Bradley, 2014) das oo 5l 3 eslatals ygo sVl 5 o o ¢ il
e 5 aaols Bolas gl ) (St S 51 doss A 5V G S w g s el sla)sdS el ez 55 (S|
S S 31 Vb Sl Gz 5 353 Sulia gyl law s ol 513 STy sl S 5L (Ml o 55 S e slo
.(Kumari & Bhargava, 2021) 5,15 . 5,ls <laal gl 5 S1, 5

& S dom

Slr e b Gy il Com e 23l OF 6 @ by Bles 5 o118 Slpe o san sla 53538 035
2Lab K, Lus 5 5 s 55,8 darilw ol L3l o 50 dlises ossls Wl ghls ek citen o o oDl
23 LS 5l 035530 onl p Ol AS o0 SS aglew Sl ol b lias 3 5 disls sz s b S 3 g e &S dizes
oy axls 8 s 1 isu gl (bl Kl 5o el e amelr 1 sl sl gl ol slad guaes

Kalanchoe blossfeldiana L.-¢ Borago officinalis L.-v Rosa chinensis -y Bauhinia variegate -
1-MCP -A MAP-v Ice Cubes -1 Taraxacum officinale L.-o
Electrolyte Leakage-- Antirrhinum majus-4

YA

i) olalef g 45



FVEYAY (Y ((VE0)) s olalS 5 S

&W}l‘:ﬁ ‘_sLﬁg_A:SJ: J.)LAN&LAOJJ)\J.@.{: )‘ n)LQLwlLJQ‘jSQ;G b &L:.A..:.;: V‘i)}": )‘ L;.:ILJ L;‘\v\.; }\jﬂ uﬁ‘g L-;)KV\JLA

Loy Blis a0 tien o5 S s 5 S| sl clles glls &5 S 53 55 5

dl:.c

Abdel-Aal, E.S.M., Rabalski, I. (2015). Composition of lutein ester regioisomers in marigold flower, dietary
supplement, and herbal tea. Journal of Agricultural and Food Chemistry, 63(44), 9740-9746, doi:
10.1021/acs.jafc.5b04430.

Abdel-Aal, E.S.M., Akhtar, H., Zaheer, K., Ali, R. (2013). Dietary sources of lutein and zeaxanthin carotenoids and
their role in eye health. Nutrients, 5(4), 1169-1185, doi: 10.3390/nu5041169.

Abdelhafez, O.H., Fawzy, M.A., Fahim, J.R., Desoukey, S.Y., Krischke, M., Mueller, M.J., et al. (2018).
Hepatoprotective potential of Malvaviscus arboreus against carbon tetrachloride-induced liver injury in rats.
PlosOne, 13(8), Article e0202362, doi: 10.1371/journal.pone.0202362.

Al-Snafi, A.E. (2015). The pharmacological Importance of Antirrhinum majus-A review. Asian Journal of
Pharmaceutical Science and Technology, 5(4), 313-320.

Araljo, S., Matos, C., Correia, E., Antunes, M.C. (2019). Evaluation of phytochemicals content, antioxidant activity
and mineral composition of selected edible flowers. Quality Assurance and Safety of Crops & Foods, 11(5),
471-478, doi: 10.3920/QAS2018.1497.

Armijos, C.P., Meneses, M.A., Guaman-Balc azar, M.C., Cuenca, M., Su arez, A.l. (2018). Antioxidant properties of
medicinal plants used in the Southern Ecuador. Journal of Pharmacognosy and Phytochemistry, 7(1), 2803—
2812.

Benvenuti, S., Bortolotti, E., Maggini, R. (2016). Antioxidant power, anthocyanin content and organoleptic
performance of edible flowers. Scientia Horticulturae, 199, 170-177, doi: 10.1016/j.scienta.2015.12.052.
Bhave, A., Schulzova, V., Libor, M., Hajslova, J. (2020). Influence of harvest date and post-harvest treatment on
carotenoids and flavonoids composition in French marigold flowers. Journal of Agricultural and Food

Chemistry, doi: 10.1021/acs.jafc.0c02042.

Bragueto Escher, G., Cardoso Borges, L.D.C., Sousa Santos, J., Mendanha Cruz, T., Boscacci Marques, M., Araljo
Vieira do Carmo, M., Zhang, L. (2019). From the field to the pot: phytochemical and functional analyses of
Calendula officinalis L. flower for incorporation in an organic yogurt. Antioxidants, 8(11), 559, doi:
10.3390/antiox8110559.

Cao, X., Xiong, X., Xu, Z., Zeng, Q., He, S., Yuan, Y., et al. (2020). Comparison of phenolic substances and
antioxidant activities in different varieties of chrysanthemum flower under simulated tea making conditions.
Journal of Food Measurement and Characterization, 1-8, doi: 10.1007/511694-020-00394-4.

Cavaiuolo, M., Cocetta, G., Ferrante, A. (2013). The antioxidants changes in ornamental flowers during development
and senescence. Antioxidants, 2(3), 132-155, doi: 10.3390/antiox2030132.

Cendrowski, A., Scibisz, ” 1., Mitek, M., Kieliszek, M., Kolniak-Ostek, J. (2017). Profile of the phenolic compounds
of Rosa rugosa petals. Journal of Food Quality, 10, doi: 10.1155/2017/7941347.

Chen, G.L., Chen, S.G., Xiao, Y., Fu, N.L. (2018). Antioxidant capacities and total phenolic contents of 30 flowers.
Industrial Crops and Products, 111, 430-445, doi: 10.1016/j.indcrop.2017.10.051.

Chen, N.H., Wei, S. (2017). Factors influencing consumers’ attitudes towards the consumption of edible flowers.
Food Quality and Preference, 56, 93-100, doi: 10.1016/j.foodqual.2016.10.001.

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

Chiou, S.Y., Sung, J.M., Huang, P.W., Lin, S.D. (2017). Antioxidant, antidiabetic, and antihypertensive properties of
Echinacea purpurea flower extract and caffeic acid derivatives using in vitro models. Journal of Medicinal Food,
20(2), 171-179, doi: 10.1089/jmf.2016.3790.

Dhiman, P., Malik, N., Khatkar, A., Kulharia, M. (2017). Antioxidant, xanthine oxidase and monoamine oxidase
inhibitory potential of coumarins: A review. Current Organic Chemistry, 21(4), 294-304, doi:
10.2174/1385272820666161021103547.

Dorozko, J., Kunkulberga, D., Sivicka, 1., Kruma, Z. (2019). The influence of various drying methods on the quality
of edible flower petals. In: Proceedings of 13th Baltic Conference on Food Science and Technology “FOOD,
NUTRITION, WELL-BEING”. Latvia, Latvia University of Life Sciences and Technologies, 182-187.

10.22616/FoodBalt.2019.045.
Y4 §

=) OleT g S


https://doi.org/10.1021/acs.jafc.5b04430
https://doi.org/10.3920/QAS2018.1497
https://doi.org/10.1021/acs.jafc.0c02042
https://doi.org/10.3390/antiox2030132
https://doi.org/10.3746/pnf.2019.24.2.171
https://doi.org/10.2174/1385272820666161021103547
https://doi.org/10.2174/1385272820666161021103547

FVEYAY (Y ((VE0)) s olalS 5 S

El Bayani, G.F., Marpaung, N.L.E., Simorangkir, D.A.S., Sianipar, I.R., Ibrahim, N., Kartinah, N.T., et al. (2018).
Anti-inflammatory effects of Hibiscus sabdariffa Linn. on the IL-1B/IL-1ra ratio in plasma and hippocampus of
overtrained rats and correlation with spatial memory. Kobe Journal of Medical Sciences, 64(2), 73-83.

Espejel, E.A.R., Alvarez, O.C., Munoz, ~ J.M.M., Mateos, M.D.R.G., Leon, " M.T.B.C., Dami” an, M.T.M. (2019).
Physicochemical quality, antioxidant capacity and nutritional value of edible flowers of some wild dahlia
species. Folia Horticulturae, 31(2), 331-342, doi: 10.2478/fhort-2019-0026.

Fernandes, L., Casal, S., Pereira, J.A., Saraiva, J.A., Ramalhosa, E. (2017). Edible flowers: A review of the nutritional,
antioxidant, antimicrobial properties and effects on human health. Journal of Food Composition and Analysis,
60, 38-50, doi: 10.1016/j.jfca.2017.03.017.

Fernandes, L., Casal, S., Pereira, J.A., Pereira, E.L., Saraiva, J.A., Ramalhosa, E. (2020). Freezing of edible flowers:
Effect on microbial and antioxidant quality during storage. Journal of Food Science, 85(4), 1151-1159, doi:
10.1111/1750-3841.15097.

Fernandes, L., Casal, S., Pereira, J.A., Saraiva, J.A., Ramalhosa, E. (2018). Effects of different drying methods on
the bioactive compounds and antioxidant properties of edible Centaurea (Centaurea cyanus) petals. Brazilian
Journal of Food Technology, 21, doi: 10.1590/1981-6723.21117.

Fernandes, L., Ramalhosa, E., Baptista, P., Pereira, J.A., Saraiva, J.A., Casal, S.1. (2019). Nutritional and nutraceutical
composition of pansies (Violax wittrockiana) during flowering. Journal of Food Science, 84(3), 490-498, doi:
10.1111/1750-3841.14482.

Fernandes, L., Ramalhosa, E., Pereira, J.A., Saraiva, J.A., Casal, S. (2020). Borage, camellia, centaurea and pansies:
Nutritional, fatty acids, free sugars, vitamin E, carotenoids and organic acids characterization. Food Research
International, 132, doi: 10.1016/j.foodres.2020.109070.

Garzon, ©~ G.A., Manns, D.C., Riedl, K., Schwartz, S.J., Padilla-Zakour, O. (2015). Identification of phenolic
compounds in petals of nasturtium flowers (Tropaeolum majus) by high-performance liquid chromatography
coupled to mass spectrometry and determination of oxygen radical absorbance capacity (ORAC). Journal of
Agricultural and Food Chemistry, 63(6), 1803—-1811, doi: 10.1021/ jf503366c¢.

Garzén, G.A., Wrolstad, R.E. (2009). Major anthocyanins and antioxidant activity of Nasturtium flowers
(Tropaeolum majus). Food Chemistry, 114(1), 44-49, doi: 10.1016/j.foodchem.2008.09.013.

Gongalves, J., Borges Junior, J.C.F., Carlos, L.D.A,, Silva, A.P.C.M., Souza, F.A.D. (2019). Bioactive compounds in
edible flowers of garden pansy in response to irrigation and mycorrhizal inoculation. Revista Ceres, 66(6), 407—
415, doi: 10.1590/0034-737x201966060001.

Gonzalez-Barrio, ~ R., Periago, M.J., Luna-Recio, C., Garcia-Alonso, F.J., NavarroGonzalez, “ 1. (2018). Chemical
composition of the edible flowers, pansy (Viola wittrockiana) and snapdragon (Antirrhinum majus) as new
sources of bioactive compounds. Food Chemistry, 252, 373-380, doi: 10.1016/j.foodchem.2018.01.102.

Grzeszczuk, M., Stefaniak, A., Meller, E., Wysocka, G. (2018). Mineral composition of some edible flowers. Journal
of Elementology, 23(1), 151-162, doi: 10.5601/ jelem.2017.22.2.1352.

Harati, E., Bahrami, M., Razavi, A., Kamalinejad, M., Mohammadian, M., Rastegar, T., et al. (2018). Effects of viola
tricolor flower hydroethanolic extract on lung inflammation in a mouse model of chronic asthma. Iranian
Journal of Allergy, Asthma and Immunology, 17(5), 409-417, doi: 10.18502/ijaai. v17i5.299.

Hasler, C.M., Blumberg, J.B. (1999). Phytochemicals: Biochemistry and physiology. Introduction. The Journal of
Nutrition, 129(3), 756S-757S, doi: 10.1093/ jn/129.3.756s.

Hettiarachchi, M.P., Balas, J. (2004). Effects of cold storage on post-harvest keeping quality of gloriosa (Gloriosa
superba L.) flowering stems. Tropical Agricultural Research and Extension, 7, 88-94, doi: 10.17660/
ActaHortic.2005.683.60.

Huang, W., Mao, S., Zhang, L., Lu, B., Zheng, L., Zhou, F., et al. (2017). Phenolic compounds, antioxidant potential
and antiproliferative potential of 10 common edible flowers from China assessed using a simulated in vitro
digestion—dialysis process combined with cellular assays. Journal of the Science of Food and Agriculture,
97(14), 4760-4769, doi: 10.1002/jsfa.8345.

Jan, N., John, R. (2017). Calendula officinalis-an important medicinal plant with potential biological properties.
Proceedings of the Indian National Science Academy, 83(4), 769-787, doi: 10.16943/ptinsa/2017/49126.
Kaisoon, O., Konczak, I., Siriamornpun, S. (2012). Potential health enhancing properties of edible flowers from

Thailand. Food Research International, 46(2), 563-571, doi: 10.1016/j.foodres.2011.06.016.

Kalaiselvi, M., Narmatha, R., Ragavendran, P., Ravikumar, G., Sophia, D., Gomathi, D., et al. (2011). In vitro free
radical scavenging activity of Jasminum sambac (L.) Ait oleaceae flower. Asian Journal of Pharmaceutical &
Biological Research, 1(3).

Kao, F.J., Chiang, W.D., Liu, H.M. (2015). Inhibitory effect of daylily buds at various stages of maturity on nitric
oxide production and the involved phenolic compounds. LWT-Food Science and Technology, 61(1), 130-137,

doi: 10.1016/j. Iwt.2014.11.023.
" i

=) OleT g S


https://doi.org/10.2478/fhort-2019-0026
https://doi.org/10.1111/1750-3841.15097
https://doi.org/10.1111/1750-3841.15097
https://doi.org/10.1590/1981-6723.21117
https://doi.org/10.1111/1750-3841.14482
https://doi.org/10.1111/1750-3841.14482
https://doi.org/10.1016/j.foodres.2020.109070
https://doi.org/10.1016/j.foodchem.2008.09.013
https://doi.org/10.1016/j
https://doi.org/10.18502/ijaai.v17i5.299
https://doi.org/10.1002/jsfa.8345
https://doi.org/10.16943/ptinsa/2017/49126
https://doi.org/10.1016/j.foodres.2011.06.016

FVEYAY (Y ((VE0)) s olalS 5 S

Kaulika, N., Febriansah, R. (2019). Chemopreventive activity of roselle’s hexane fraction against breast cancer by
in-vitro and in-silico study. In Third international conference on sustainable innovation 2019-health science
and nursing (IcoSIHSN2019). Atlantis Press, doi: 10.2991/icosihsn-19.2019.16.

Kim, B.R., Paudel, S.B., Nam, JW., Jin, C.H., Lee, I.S., Han, A.R. (2020). Constituents of Coreopsis lanceolate
flower and their dipeptidyl peptidase IV inhibitory effects. Molecules, 25(19), 4370, doi: 10.3390/
molecules25194370.

Kim, G.C., Kim, J.S., Kim, G.M., Choi, S.Y. (2017). Anti-adipogenic effects of Tropaeolum majus (nasturtium)
ethanol extract on 3T3-L1 cells. Food & Nutrition Research, 61(1), 1339555, doi: 0.1080/16546628.
12017.1339555.

Kinupp, V., Lorenzi, H. (2014). Plantas Alimenticias Nao ~ Convencionais no Brasil: Guia de identifica¢™ ao,
aspectos nutricionais e receitas ilustradas. Plantarum-Nova Odessa, 768p.

Koche, D., Shirsat, R., Kawale, M. (2016). An overerview of major classes of phytochemicals: Their types and role
in disease prevention. Hislopia Journal, 9, 1-11.

Koike, A.C., S” a, A., Araujo, E.D.S., Almeida-Muradian, L.B.D., Villavicencio, A.L. (2018). Evaluation of
carotenoids in edible flowers processed by radiation. Brazilian Congress of Food Science and Technology, 26.

Koike, A., Barreira, J.C., Barros, L., Santos-Buelga, C., Villavicencio, A.L., Ferreira, I.C. (2015a). Edible flowers of
Viola tricolor L. as a new functional food: Antioxidant activity, individual phenolics and effects of gamma and
electron-beam irradiation. Food chemistry, 179, 6-14, doi: 10.1016/j. foodchem.2015.01.123.

Koike, A., Barreira, J.C., Barros, L., Santos-Buelga, C., Villavicencio, A.L., Ferreira, I.C. (2015b). Irradiation as a
novel approach to improve quality of Tropaeolum majus L. flowers: Benefits in phenolic profiles and
antioxidant activity. Innovative Food Science & Emerging Technologies, 30, 138-144, doi:10.1016/j.ifset.
2015.04.0009.

Kou, L., Turner, E.R., Luo, Y. (2012). Extending the shelf life of edible flowers with controlled release of 1-
Methylcyclopropene and modified atmosphere packaging. Journal of Food Science, 77(5), S188-S193, doi:
10.1111/j.1750-3841.2012.02683.x.

Kovacs, E., Keresztes, A. (2002). Effect of gamma and UV-B/C radiation on plant cells. Micron, 33(2), 199-210,
doi: 10.1016/S0968-4328(01)00012-9.

Kumar, A., Singh, A. (2012). Review on Hibiscus rosa sinensis. International Journal of Research in Pharmaceutical
and Biomedical Sciences, 3(2), 534-538.

Kumari, P. (2017). Isolation and Characterization of Anthocyanin Pigments from Indian Rose Varieties as a Potential
Source of Nutraceuticals. Ph.D. Thesis, Indian Agricultural Research Institute, New Delhi.

Kumari, P., Bhargava, B. (2021). Phytochemicals from edible flowers: Opening a new arena for healthy lifestyle.
Journal of Functional Foods, 78, 104375, doi: 10.1016/j.jff.2021.104375

Kumari, P., Raju, D.V.S., Prasad, K.V., Singh, K.P., Saha, S., Arora, A., et al. (2017). Quantification and correlation
of anthocyanin pigments and their antioxidant activities in rose (Rosa hybrida) varieties. Indian Journal of
Agricultural Sciences, 87(10), 1340-1346.

Kumari, P., Raju, D.V.S., Singh, K.P., Prasad, K.V., Panwar, S. (2018). Characterization of phenolic compounds in
petal extracts of rose. Indian Journal of Horticulture, 75(2), 349-351, doi: 10.5958/0974-0112.2018.00060.9.

Lara-Cort” es, E., Osorio-Diaz, P., Jim“enez-Aparicio, A., Bautista-Banos, S. (2013). Nutritional content, functional
properties and conservation of edible flowers. Review. Archivos Latinoamericanos de Nutrici” on, 63(3), 197—
208.

Lauderdale, C., Bradley, L. (2014). Choosing and using edible flowers: Enjoy the flavor, color, and texture that
flowers can bring to food. North Carolina Cooperative Extension Service, doi: 10.1080/87559129.2019.
1639727.

Lee, E.J., Kim, J.S., Kim, H.P., Lee, J.H., Kang, S.S. (2010). Phenolic constituents from the flower buds of Lonicera
japonica and their 5-lipoxygenase inhibitory activities. Food Chemistry, 120(1), 134-139, doi: 10.1016/j.
foodchem.2009.09.088.

Lee, J.H., Lee, H.J., Choung, M.G. (2011). Anthocyanin compositions and biological activities from the red petals of
Korean edible rose (Rosa hybrida cv. Noblered). Food Chemistry, 129(2), 272-278, doi:
10.1016/j.foodchem.2011.04.040.

Li, W., Song, X., Hua, Y., Tao, J., Zhou, C. (2020). Effects of different harvest times on nutritional component of
herbaceous peony flower petals. Journal of Chemistry, 2020, doi: 10.1155/2020/4942805.

Lin, S.D., Sung, J.M., Chen, C.L. (2011). Effect of drying and storage conditions on caffeic acid derivatives and total
phenolics of Echinacea purpurea grown in Taiwan. Food Chemistry, 125(1), 226-231, doi: 10.1016/j.

foodchem.2010.09.006.
1 §

=) OleT g S


https://doi.org/10.1080/16546628.2017.1339555
https://doi.org/10.1016/j
https://doi.org/10.1111/j.1750-3841.2012.02683.x
https://doi.org/10.1016/S0968-4328(01)00012-9
https://doi.org/10.1016/S0968-4328(01)00012-9
https://doi.org/10.5958/0974-0112.2018.00060.9
https://doi.org/10.1080/87559129.2019.1639727
https://doi.org/10.1016/j.foodchem.2011.04.040
https://doi.org/10.1155/2020/4942805

FVEYAY (Y ((VE0)) s olalS 5 S

Liu, M., Yu, Q., Yi, Y., Xiao, H., Putra, D. F., Ke, K., et al. (2020). Antiviral activities of Lonicera japonica Thunb.
Components against grouper iridovirus in vitro and in vivo. Aquaculture, 519, Article 734882, doi: 10.1016/j.
aquaculture.2019.734882.

Loizzo, M.R., Pugliese, A., Bonesi, M., Tenuta, M.C., Menichini, F., Xiao, J., et al. (2016). Edible flowers: A rich
source of phytochemicals with antioxidant and hypoglycemic properties. Journal of Agricultural and Food
Chemistry, 64(12), 2467-2474, doi: 10.1021/acs.jafc.5b03092.

Lu, B., Li, M., Yin, R. (2016). Phytochemical content, health benefits, and toxicology of common edible flowers: A
review (2000-2015). Critical Reviews in Food Science and Nutrition, 56(1), 130-148.
https://doi.org/10.1080/10408398.2015.1078276.

Mediani, A., Abas, F., Tan, C. P., Khatib, A. (2014). Effects of different drying methods and storage time on free
radical scavenging activity and total phenolic content of Cosmos caudatus. Antioxidants, 3(2), 358-370, doi:
10.3390/ antiox3020358.

Miguel, M., Barros, L., Pereira, C., Calhelha, R.C., Garcia, P.A., Castro, M.A., et al. (2016). Chemical
characterization and bioactive properties of two aromatic plants: Calendula officinalis L. (flowers) and mentha
cervina L. (leaves). Food and Function, 7(5), 2223-2232, doi: 10.1039/c6fo00398b.

Mishra, J.N., Verma, N.K. (2017). A brief study on Catharanthus roseus: A review. International Journal of
Pharmaceutical Sciences and Research, 2(2), 20-23.

Micek, J., Rop, O. (2011). Fresh edible flowers of ornamental plants—A new source of nutraceutical foods. Trends in
Food Science & Technology, 22(10), 561-569, doi: 10.1016/j.tifs.2011.04.006.

Moldovan, I., Szekely-Varga, Z., Cantor, M. (2017). Dahlia an unforgettable flower-a new perspective for therapeutic
medicine. Hop and Medicinal Plants, 25(1-2), 56-68.

Moliner, C., Barros, L., Dias, M.1., Lopez, * V., Langa, E., Ferreira, I. C., et al. (2018). Edible flowers of Tagetes
erecta L. as functional ingredients: phenolic composition, antioxidant and protective effects on caenorhabditis
elegans. Nutrients, 10(12), 2002, doi: 10.3390/nu10122002.

Moliner, C., Barros, L., Dias, M.l., Reigada, I., Ferreira, I.C., Lopez, V., et al. (2019). Viola cornuta and Viola x
wittrockiana: Phenolic compounds, antioxidant and neuroprotective activities on Caenorhabditis elegans.
Journal of Food and Drug Analysis, 27(4), 849-859, doi: 10.1016/j.jfda.2019.05.005.

Mota, A.H., Andrade, J.M., Rodrigues, M.J., Custodio, ~ L., Bronze, M.R., Duarte, N., et al. (2020). Synchronous
insight of in vitro and in vivo biological activities of Sambucus nigra L. extracts for industrial uses. Industrial
Crops and Products, 154, Article 112709, doi: 10.1016/j.indcrop.2020.112709.

Nanda, B.L. (2019). Antioxidant and anticancer activity of edible flowers. Journal of Drug Delivery and Therapeutics,
9(3), 290-295, doi: 10.22270/jddt.v9i3- 5.2996.

Navarro-Gonzalez, |., Gonz" alez-Barrio, R., Garcia-Valverde, V., Bautista-Ortin, A.B., Periago, M.J. (2015).
Nutritional composition and antioxidant capacity in edible flowers: Characterisation of phenolic compounds by
HPLC-DAD-ESI/MSn. International Journal of Molecular Sciences, 16(1), 805-822, doi: 10.3390/
ijms16010805.

Ngoitaku, C., Kwannate, P., Riangwong, K. (2016). Total phenolic content and antioxidant activities of edible flower
tea products from Thailand. International Food Research Journal, 23(5), 2286.

Niizu, P.Y., Rodriguez-Amaya, D.B. (2005). Flowers and leaves of Tropaeolum majus L. as rich sources of lutein.
Journal of Food Science, 70(9), S605-S609, doi: 10.1111/j.1365-2621.2005.tb08336.x.

Ojulari, O.V., Lee, S.G., Nam, J. O. (2019). Beneficial effects of natural bioactive compounds from Hibiscus
sabdariffa L. on obesity. Molecules, 24(1), 210, doi: 10.3390/molecules24010210.

Olennikov, D.N., Kashchenko, N.l., Chirikova, N.K., Akobirshoeva, A., Zilfikarov, I.N., Vennos, C. (2017).
Isorhamnetin and quercetin derivatives as antiacetylcholinesterase principles of marigold (Calendula officinalis)
flowers and preparations. International Journal of Molecular Sciences, 18(8), 1685, doi: 10.3390/ijms18081685.

Park, C.H., Chae, S.C., Park, S.Y., Kim, J.K., Kim, Y.J., Chung, S.0., et al. (2015). Anthocyanin and carotenoid
contents in different cultivars of chrysanthemum (Dendranthema grandiflorum Ramat.) flower. Molecules,
20(6), 11090-11102, doi: 10.3390/molecules200611090.

Pasukamonset, P., Pumalee, T., Sanguansuk, N., Chumyen, C., Wongvasu, P., Adisakwattana, S., et al. (2018).
Physicochemical, antioxidant and sensory characteristics of sponge cakes fortified with Clitoria ternatea extract.
Journal of Food Science and Technology, 55(8), 28812889, doi: 10.1007/s13197-018-3204-0.

Pavelkova, P., Krmela, A., Schulzov” a, V. (2020). Determination of carotenoids in flowers and food supplements by
HPLC-DAD. Acta Chimica Slovaca, 13(1), 6-12, doi: 10.2478/acs-2020-0002.

Petrova, I., Petkova, N., lvanov, I. (2016). Five edible flowers—valuable source of antioxidants in human nutrition.
International Journal of Pharmacognosy and Phytochemical Research, 8(4), 604-610.

AR g

=) OleT g S


https://doi.org/10.1080/10408398.2015.1078276
https://doi.org/10.3390/nu10122002
https://doi.org/10.1016/j.jfda.2019.05.005
https://doi.org/10.1016/j.indcrop.2020.112709
https://doi.org/10.1111/j.1365-2621.2005.tb08336.x
https://doi.org/10.1007/s13197-018-3204-0
https://doi.org/10.2478/acs-2020-0002

FVEYAY (Y ((VE0)) s olalS 5 S

Pinakin, D.J., Kumar, V., Suri, S., Sharma, R., Kaushal, M. (2020). Nutraceutical potential of tree flowers: A
comprehensive review on biochemical profile, health benefits, and utilization. Food Research International, 127,
Article 108724, doi: 10.1016/j.foodres.2019.108724.

Pinedo-Espinoza, J. M., Guti” errez-Tlahque, J., Santiago-Saenz, Y. O., AguirreMancilla, C. L., Reyes-Fuentes, M.,
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, 75, 413-419, doi:
10.1007/s11130-020-00822-2.

Pintea, A., Bele, C., Andrei, S., Socaciu, C. (2003). HPLC analysis of carotenoids in four varieties of Calendula
officinalis L. flowers. Acta Biologica Szegediensis, 47(1-4), 37-40.

Pires, T.C.S.P., Dias, M.l., Barros, L., Ferreira, I.C.F.R. (2017). Nutritional and chemical characterization of edible
petals and corresponding infusions: Valorization as new food ingredients. Food Chemistry, 220, 337-343, doi:
10.1016/j. foodchem.2016.10.026.

Prior, R. L., & Wu, X. (2006). Anthocyanins: Structural characteristics that result in unique metabolic patterns and
biological activities. Free Radical Research, 40(10), 1014-1028, doi: 10.1080/10715760600758522.

Rivas-Garcia, L., Navarro-Hortal, M.D., Romero-Marquez, J.M., Forbes-Herndndez, T.Y., Varela-Lépez, A., Llopis,
J., Quiles, J. L. (2021). Edible flowers as a health promoter: An evidence-based review. Trends in Food Science
& Technology, 117, 46-59, doi: 10.1016/j.tifs.2020.12.007

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

Ryu, J., Nam, B., Kim, B.R., Kim, S.H., Jo, Y.D., Ahn, JW., et al. (2019). Comparative analysis of phytochemical
composition of gamma-irradiated mutant cultivars of Chrysanthemum morifolium. Molecules, 24(16), 3003,
doi: 10.3390/ molecules24163003.

Skowyra, M., Calvo, M.I., Gallego Iradi, M.G., Azman, N.A.B.M., Almajano Pablos, M.P. (2014). Characterization
of phytochemicals in petals of different colours from Violax wittrockiana Gams and their correlation with
antioxidant activity. Journal of Agricultural Science, 6(9), 93-105, doi: 10.5539/jas. v6n9p93.

Skrajda-Brdak, M., Dabrowski, G., Konopka, 1. (2020). Edible flowers, a source of valuable phytonutrients and their
pro-healthy effects—A review. Trends in Food Science & Technology, doi: 10.1016/j.tifs.2020.06.016.

Sotelo, A., Lopez-Garcia, S., Basurto-Pena, F. (2007). Content of nutrient and antinutrient in edible flowers of
wild plants in Mexico. Plant Foods for Human Nutrition, 62(3), 133-138, doi: 10.1007/s11130-007-0053-9.

Stefaniak, A., Grzeszczuk, M.E. (2019). Nutritional and biological value of five edible flower species. Notulae
Botanicae Horticultural Agrobotanici Cluj-Napoca, 47(1), 128-134, doi: 10.15835/nbha47111136.

Sun, J., Liu, W., Zhang, M., Geng, P., Shan, Y., Li, G., et al. (2018). The analysis of phenolic compounds in daylily
using UHPLC-HRMSn and evaluation of drying processing method by fingerprinting and metabolomic
approaches. Journal of Food Processing and Preservation, 42(1), Article e13325, doi: 10.1111/ jfpp.13325.

Sun, Q.L., Hua, S., Ye, JH., Zheng, X.Q., Liang, Y.R. (2010). Flavonoids and volatiles in Chrysanthemum
morifolium Ramat flower from Tongxiang County in China. African Journal of Biotechnology, 9(25), 3817—
3821, doi: 10.5897/AJB2010.000-3252.

Tanaka, Y., Sasaki, N., Ohmiya, A. (2008). Biosynthesis of plant pigments: Anthocyanins, betalains and carotenoids.
The Plant Journal, 54(4), 733-749, doi: 10.1111/j.1365-313X.2008.03447 .x.

Varzakas, T., Kiokias, S. (2016). HPLC analysis and determination of carotenoid pigments in commercially available
plant extracts. Current Research in Nutrition and Food Science Journal, 4, 1-14, doi:
10.12944/CRNFSJ.4.Speciallssuel.01.

Villavicencio, A.L., Heleno, S.A., Calhelha, R.C., Santos-Buelga, C., Barros, L., Ferreira, 1.C. (2018). The influence
of electron beam radiation in the nutritional value, chemical composition and bioactivities of edible flowers of
Bauhinia variegata L. var. candida alba Buch.-Ham from Brazil. Food Chemistry, 241, 163-170, doi:
10.1016/j.foodchem.2017.08.093.

Wan, H., Yu, C., Han, Y., Guo, X., Ahmad, S., Tang, A., et al. (2018). Flavonols and carotenoids in yellow petals of
rose cultivar (Rosa ‘Sun City’): A possible rich source of bioactive compounds. Journal of Agricultural and
Food Chemistry, 66(16), 4171-4181, doi: 10.1021/acs.jafc.8b01509.

Wan, H., Yu, C., Han, Y., Guo, X., Luo, L., Pan, H., et al. (2019). Determination of flavonoids and carotenoids and
their contributions to various colors of rose cultivars (Rosa spp.). Frontiers Plant Science, 10, 123, doi: 10.3389/
fpls.2019.00123.

Wu, Y.Q., Wei, M.R., Zhao, D.Q., Jun, T.A.O. (2016). Flavonoid content and expression analysis of flavonoid
biosynthetic genes in herbaceous peony (Paeonia lactiflora pall.) with double colors. Journal of Integrative
Agriculture, 15(9), 2023-2031, doi: 10.1016/S2095-3119(15)61318-1.

Xu, L.W., Juan, C., Qi, H.Y., Shi, Y.P. (2012). Phytochemicals and their biological activities of plants in Tagetes L.
Chinese Herbal Medicines, 4(2), 103-117, doi: 10.3969/j.issn.1674-6384.2012.02.004.

AR g

=) OleT g S


https://doi.org/10.1007/s11130-020-00822-2
https://doi.org/10.1007/s11130-020-00822-2
https://doi.org/10.1080/10715760600758522
https://doi.org/10.3390/molecules17066672
https://doi.org/10.1016/j.tifs.2020.06.016
https://doi.org/10.1007/s11130-007-0053-9
https://doi.org/10.15835/nbha47111136
https://doi.org/10.5897/AJB2010.000-3252
https://doi.org/10.12944/CRNFSJ.4.SpecialIssue1.01
https://doi.org/10.12944/CRNFSJ.4.SpecialIssue1.01
https://doi.org/10.1021/acs.jafc.8b01509
https://doi.org/10.1016/S2095-3119(15)61318-1

FVEYAY (Y ((VE0)) s olalS 5 S

Yasukawa, K., Kasahara, Y. (2013). Effects of flavonoids from French Marigold (Florets of Tagetes patula L.) on
acute inflammation model. International Journal of Inflammation, 2013. https, doi: 10.1155/2013/309493.
Yuan, A, Li, Z., Li, X,, Yi, S., Wang, S., Shi, K., et al. (2009). Distinct effect of Chrysanthemum indicum Linn" e
extracts on isoproterenol-induced growth of human hepatocellular carcinoma cells. Oncology Reports, 22(6),

1357-1363, 10.3892/.

Zhang, J., Rui, X., Wang, L., Guan, Y., Sun, X., Dong, M. (2014). Polyphenolic extract from Rosa rugosa tea inhibits
bacterial quorum sensing and biofilm formation. Food Control, 42, 125-131, doi: 10.1016/j.foodcont.
2014.02.001.

Zheng, J., Meenu, M., Xu, B. (2019). A systematic investigation on free phenolic acids and flavonoids profiles of
commonly consumed edible flowers in China. Journal of Pharmaceutical and Biomedical Analysis, 172, 268—
277, doi: 10.1016/j. jpba.2019.05.007.

AR} §

Wit gl g LI


https://doi.org/10.1155/2013/309493
https://doi.org/10.1016/j.foodcont.2014.02.001

Flower and Ornamental Plants (2023), 7(2): 293-314
Review article
DOI: 10.61186/flowerjournal.7.2.293

Flower and Ornamental Plants

Nutraceutical potential of edible flowers: A new perspective for healthy
lifestyle

Moein Sourani, Hassan Salehi*

Department of Horticultural Science, School of Agriculture, Shiraz University, Shiraz, Iran
B4 hsalehi@shirazu.ac.ir*
Received: 2022/09/27, Revised: 2022/09/30, Accepted: 2022/09/30

Abstract

In the modern era, edible flowers are gaining more and more popularity among the consumers. Edible
flowers are appreciated for their sensory properties such as color, taste, aroma and evoke positive aesthetic
impressions. Edible flowers provide bioactive compounds in the form of anthocyanins, carotenoids,
polyphenols, vitamins and minerals. Edible flowers have a high content of phenolic compounds and a high
antioxidant capacity, that confers positive effects on oxidative stress-related diseases. Unfortunately, the
idea of eating flowers is still considered with mistrust, despite their agronomic potential and the fact that
most of edible flowers are consumed by tribal inhabitants collected from the wild resources. Therefore, it
is essential, first and foremost, to improve nutrition education aimed at proposing flowers as a functional
food. This paper presents a comprehensive review of scientific studies about various species of edible
flowers, their nutritional and phytochemical composition, health benefits, pre- and post-harvest technology,
functional food products, marketing and eventually increasing the adequacy of edible flowers as potent
food ingredient. In conclusion, edible flowers could be used as a new approach for the development of
nutraceutical products.

Keywords: Antioxidant capacity, Bioactive compounds, Edible flowers, Nutraceutical potential,
Phytochemical compounds.
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