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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 (V0 )) 2 olalS 5 IS

abe a3 s S G s oKl ol ol o3 pb
References Medicinal use Edible use Origin Scientific name Common name
NS < i . S Sl )l .
. A4S oV 555l Oleys 55150530 odn : o . .
Al-Snafi., 2015 ST TSRO s 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 lells S Sl Bl o5 sias pLall
C 5 [V KS g
Benvenuti et al., 2016; ol s HIV s el L S 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 A 5 sl A OIS 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 Dl 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 opolid 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§ ). aalatal J§ =
PAgPa
i L oas s S i
_ 55l s 5 Culis A (OlaS] s 2 Lot Gl ol )
Chiou et al., 2017 . _d’}’ ] _j '_"J - < . Fresh and dried St s "’f Echinacea purpurea L. Purple
Antioxidant, antidiabetic and antihypertensive petals used in tea North America Coneflower
- o las KS g - -
Benvenuti et al., 2016; oS Ssied s 5 Sisuell - e k" “f;m sy Sl Fuchsia hybrida P asl
Armijos et al., 2018 Relaxant and disinfectant ea,ﬂ;i;lloel;sran South America ' Dancing lady
Dl = Jals (gla a=150 o5 b e oK % gns Gy o . . o e
Kumar & Singh, 2012 Sl el s ST < e > Hibiscus rosa sinensis L. il
Cough, Fever, genito-urinary troubles Tea, food supplement Africa China rose
L 53 e 5 s Sl ¢ IR S HleSt L s . 55, b
Kalaiselvi et al., 2011 = A_”')"Mf“‘ < ‘f) : = or ) r d T Jasminum sambac L. ”_3“_ d )
Cancer, uterine bleeding,skin diseases and wound healing Teas India or Pakistan Arabian jasmine
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Table 1- Continued.
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References Medicinal use Edible use Origin Scientific name Common name
_ e SLben s (G SIS PS5 S o5 s L S 3l g
Liuetal., 2020 Fever, Carbuncles(skin disorders) and some infection ) Lonicera japonica L.
- Teas Asia Honeysuckle
diseases
(S oVl (g
B slslen 5 6wl Ol Sl 0 Ko N
. o las
Kumari et al., 2018 Cancer, inflammation, ageing, heart e Northern Rosa spp. L. Rose
diseases Tea, salad, cakes, Hemisphere
flavor
ansds 5 Sk S O i SR el e SU Lol ol a3
Mota et al., 2020 Immunostimulatory, hypolipidemic, antibacterial and Salad Europe Sambucus nigra L. Black
antiviral P Elderberry
(ADM) (s s anls VSl o 5 oty ol (5 12 _

Yasukawa & e Shst S eVl s P
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 _ olas S (P B
Yasukawa & oallals 5 ediS Sseds (sl Sisae (adis 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
o g (138 )
oS Gsiedd 5 sl iolgdlns Tl wo g A il L .
Fernandes et al., 2019; SHEEE S I el s TR e e ablosie SVl Gy Lol Viola wittrockiana L iy
Gongalves et al., 2019  Sedative, laxative, expectorant, emetic, antiinflammatory, Desserts, soups, Europe . Pansy
diuretic and antiseptic beverages, salad or
added as garnish
Y41
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olie Sl el esls LS5 T 1 (STt glaad S glaeaS 5 51 doss A 5l i al (5,0 Lol Llie 550 s
MICek ) ol joate Lasd 5505 6 35y sty 0T 53 b 5 ik 3l (i3 Olom (ppommd it Sl 55 2 852 5 o S
Oljes Cosl 48 8 )50 iliss OLS 53 Sy b IS 3, 5 sbadlls 55 (& Rop, 2011; Sotelo et al., 2007
e S IV BN ol 3 Ol 5 0SS 2o SYVO LY Ol (555 Ol cp S kS 1 p S ATY LAT ball b,
5 ded 03,5 e 4w 4 O s L1y Sy gl S 214e oS 5 (Sotelo et al., 2007) ol o3 5,158 ¢ S LS
Gl s 5 S 51 S shous dgd ol 0 L2 Lo 5 LSy codimn (Slacldan 0 S 5103 8 .0S o s 5 SIS
5 sl JCa! (Fernandes et al., 2017) dizes cpslis 5 Sdms 3lse g3l LS IS 5 ol ainel gladel 5 osler
Lara-) col sddcins g Sy gl S 55 (B3) "rpls b (B2) ' s pu s € ol s diile T 3 Jyloes (sla sl 5
Miguel etal., ) Llos S 5158 slpainan IS 5515 o 55 dsbows Glagpalu s 5l & 5 0l Kisys (Cort'esetal., 2013
JS S sls Ol el asls 13 s 350 AMS il ol e s ey 8 Ll lacaS 5 aS iasn s (2016
Fernandes et ) ewl 5 055 p 8 Vet 53 S Y 5A G5 s n 5 Sl S (g sms aindin Shls 0350 ol 5ba,
5 &l (Rivas-Garcia et al., 2021) ol ol 03,51 Y Jsdr 53 Sl g IS 5l (g mamie olde S 5 .(al., 2019
Slal b ar Syt saab o 53 o jind 5 puly ahar il s Sde ole o3G5 arte ba IS 48 Llesls OLES La sy
Shils Y 5 F s anr sla |S (Grzeszczuk et al., 2018; Pinedo-Espinoza et al., 2020; Rop et al., 2012) 53 . sl
Sromb palie 53 588 5 e (b (o e Ll Solis s S J s Azes e 4 s el (S pms
39 LS den Ole 55 ol edalin Cms i o S0lslS el (Navarro-Gonzalez” et al., 2015) Ll S| 3
ol ly 5 b a3 Mg3asls IS U3 Al 3L Ol sba Al G iasdS obe s &S J0s
ol " s S 5 s s, 6 5VL DAl 5 edS (e ) el 0533 S sla S el o3 5158
Gl ol 03,51 Syt s 8 55 55250 olde ole lis Y Jsd 53 (Ropetal, 2012) Lz 555 5V uslis

.(Rivas-Garcia et al., 2021)

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.
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YW O E0)) o3 0blS 5 IS

b (1) 5 5 ) s (1) Shydm s S S 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 )
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)Lex |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) e 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 1415+ 1.24 (Fresh flower) o5t S Tagetes erecta e
Marigold
. ¢ . (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) o56 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 |S Primula polyantha L. s
Primrose
Chensom et al., 2019 14 08 1 (Fresh flower) 3t |S Rosa hybrida ‘Purple Fragrance’ 5
Chensom et al., 2019 1.3 0.6 9.6 (Fresh flower) o3t J$ Rosa hybrida ‘Yves Piaget’ Rose

N.A. = Not available.

NA. = cs o pws 5

Y4A

we) bl g b5


http://dx.doi.org/10.61186/flowerjournal.7.2.293
http://flowerjournal.ir/article-1-243-en.html

[ Downloaded from flowerjournal.ir on 2026-01-31 ]

[ DOI: 10.61186/flowerjournal .7.2.293 ]

S s 8 3 Gane pols Y Jpuxr

Table 3- Mineral elements in edible flowers.

FAE=YAY (Y (V0 )) 2 olalS 5 IS

e Ssfosls R 30
Referances Ca Cu Fe K Mg Mn Na P S Sr Zn Fresh Specific Common
/ Dry name name
(Gonz’ alez-Barrio 1239 0.09 084 2786+ 559 1.10 70.9 82.4 441 1.07 1.18 o S Viola wittrockiana anis
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 0.69 041 SN Antirehinum maius O ymct
etal., 2018) £65  +001 +013  +13 57 003 +054 +024  +1  +007 007 (Fresh flower) Dog flower
(Navarro-Gonz”  0.055+  0.47 055 0.22 0.04 0.34 0.01 0.05 0.04 0.39 0.66 SN 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 1.03 022 0.06 0.30 0.02 0.06 0.04 1.02 057 S S Tagetes erecta i
alezetal,2015) ~ £0.04  +003 005 £001  £000 +003 001 001  +001  +047  +0.09 (Fresh flower) Marigold
Aradjo et al., 5201+ 282 113 5574 6238+ 418 6101+ 10.4 S - BTN
( 2cJ)19) 24 +008  +0  x170 128 =005 354 A NACNAT L6 oy ﬂoJWSer) Borago officinalis Boragf
(Aradjo et al., 1887+  2.00 20.0 7630 4527+ 158 6492 NA NA 6.03 S Calendula St
2019) 7.2 £0.12 £23 +401 6.4 +0.11 12.3 £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 +48 +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 33 57 o
2019) 571 £021 27  +665 628 2.10 +2.1 £07  (Dryflower)  angustifolia L. Lavender
Aratijo et al., 1434+ 184 19.3 4605 4418+ 531 85.9 7.51 Ses S T PRV
( 2(J)19) 14 £002 16  +20 55 +001  +06 NA NA. NAT 5020 oy f|03\/ser) Lonicera japonica Honeysuch:Ie
(Aragjo et al., 1353+ 1.85 21.2 7995 3252+ 1.02 152.4 + NA. NA. NA. 8.29 S S Oenothera biennis s
2019) 76 +015  +03  +438 15 +010 74 £019  (Dry flower) L. Evening primrose
Aradjo et al., 1188+  2.25 213 2048 4904+ 529 795 116 Sis S 5
( 2019) 66  +004 +04 x160 145 057 71 A NANAT LG by f|0JWSer) Rosa sp. Rose
(Aradjo et al., 166.6 = 2.80 20.2 4862 3174 8.97 725 NA. NA. NA. 7.08 Ses K8 Rqsmar[nus Soless
2019) 23 +0.06 +4.2 + 268 211 +0.19 *46 +040  (Dry flower) officinalis L. Rosemary
Araljo et al., 1734 1.63 213 2605 347.8 % 9.53 104.7 = 9.43 Six 8 . S
( 2019) 81  +002 +21  +46 155  +001 23 NA- NAT NAT o1 oy ﬂo:,)\,se,) Salvia elegans L. ;;:ia
Aratijo et al., 5245+ 294 246 4496 6291+ 468 732 11.0 S
( 2(J)19) 44 +003  +08  +73 228 +001 74 NA NA. NA. £06  (Dry ﬂoi\,ser) Tagetes patula P
Araijo et al., 2256+ 173 20.4 6187 5766+ 685 1856+ 155 Sx S . Marigold
( 2(1)19) 100 009 +26  +187 198  £005 9.1 NA. NA. NA- o7 (Ory ﬂoi\,ser) Tagetes majus ’
Araijo et al., 1852+ 211 386 7019 4911+ 674 1454+ 152 i . Kt atiy
( 2019) 38 £020 £33 :144 132 %006 169 A NANAT Lo o ﬂoier) Violatricolor Pansy

s o id 3= NVAL o auoggwuu,«aslﬁrﬁ\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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LS 5 Ot 5 dipdn ok LS 3 b ) sbas & s i b b s SlaeaS 5 plend sid oS 5
S S S 555550 sy GBS 5 oy 58y 2e (Hasler & Blumberg, 1999) wxes die 0Ll edlw sl 9515
Micek & Rop, 2011; Navarro-Gonzalez “et ) ail o fla il 5l 5 Tlads 5506 Tais 55,8 ¢ S gladnd Juls
b 5 e (Sl g Ospl 5 S e bl ase slacan] 5 asolen nl 53 1 OLLS dacs 5 ol (@l 2015
Ol waman 45 Llosls s US55 5 el 5558 555 0 |, IS K, (Koche et al., 2016) tuise o 55g0 |5 olS
das e 0L 1y Sl b I8 slendsé bS5 ¢ Jsd (Chenetal,, 2018) 1S o Jize W IS 4 1, ¢ IS 2
.(Kumari & Bhargava, 2021)

s i oms 5

G e 3) ool Gaailsy Olseas 5 Ljls Gl s 5506 05 5 a0 48 ditees Ol 5 Jgoms ALS Sakils ) Lol sl
Garzon ) s,ls Kaws | SaS slaailsS,) 5 5k 0 PH 4 LOT Lol Ky dien b S oS, LK) J gt (L
sV opisn s St e Aep i S0 Y ep il Juls beails K ) (& Wrrolstad, 2009; Tanaka et al., 2008
Lz Tal3T Il Slgs 3 oYU i b ghls il g5l (SlaeaS 5 oS ol 03l OLES s ooy o o 5 oo LaOT ilizie
Lol bglen s 5 cobs (B B, 5 slagslew Ol 6,8 53 ege 5B s (Kumari et al., 2017)
s e OLE 1y (S sl IS Cilises slaw S 55 et Ll (glacpiliw g5l 51 = & U (Prior & Wu, 2006)
Laaks 459,18

diso e 0 5 2ol U oy G, OlS 4 &S ek oLkl e Tl 5l Slitie 1 eS8
‘”J))ls‘”mﬁjj ‘“w@ Jel laals S, ol osline Hlws (slé)l}dalj 6ua,§wuﬁ)g [EN NPV PRI
& 5 (Bragueto Escher et al., 2019; Park et al., 2015; Wan et al., 2018, 2019) 15 o Lol clizis 5" Lo sl S
S AL b s a3 5,8 (55 4 555 e Ul glls Wadls 5 aoladl | p 3 Ayl edge 5 wdis 5 Sl
5b e & Jsa (Abdel-Aal & Rabalski, 2015; Abdel-Aal et al., 2013) Lss Ol anb sls Js380 5 lalde
s e Ol |y ST sla I8 Cilie slaai 5 5 sl plulis gladi g8

Mlad g N

5 Lil e ol Slinte 55 a0l MMl sl Mo 55 s e ol 48t M TlalS 5006 s 51 ad 5520

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

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

g g

Huang ) lazs S 513 ax 53,50 Jise zedle dlsh 5 SlanS| sl e b s 4 oS W05 3ad a5 506 05 S 4 Lap D
Lol Slinte ° g5 &zl (Upln S ComalsT aile dlos I3 4 ST, gla S )5 aosdls (et al., 2017
Ol ) Shs b 8 e slaai s 55 550 50 a0 51 & 5 & Jsd- (Sunetal, 2010) Lsd o 3L 58 54
.J.A:L;a

Tlad Sl M

Lol Clizie 5 ¢ aNVE LaolS JE Ll 5 eV aslS ol & aslS o) F sl tizes Lads 506 5 8 5 5l bad glsH
53 ek pluls sl 51 & 5 & Jsd (Zheng et al., 2019) woess Sl sla S 55 25 50 Lol slad 51500
s e Ol | STy gla S il slaw 58

NS g gl

Aol g e 3L ST S 50 S dnes LS plendse S5 5l s S o 8 S slad
e M558 e N Sl 2 NS el ) O el S 1l TS 1 T S
53 3y S ladenl 51 &t ol s S a8 53 sl plalis S g gladenl aheo 51T S5 51S 05

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

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

Epicatechin gallate -\.  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 -ya  Cinnamic acid -\A Ferulic acid -\v Rutin -y1
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Table 4- Phytochemical compounds and main constituents of edible flowers.

b ol edias |25 gl 5 b b clalS 5 obs ol s 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
o e S g Al ¢ i ol 5T . . .
Skowyra et al., 2014 ”‘ j’J - “_ﬁj“ Tt ’ o o ] Viola wittrockiana =
Delphinidin, cyanidin, petunidin, malvidin Anthocyanin Pansy
sl 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 555,08 (S Snr
I 2020 . . Tagetes spp. .
etal, Lutein Carotenoid Marigold
S 55 el S AT e 3 9 ST ol S 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
_ . S P L (5l (Gl (e P (eSS D 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 oy
- - = 5200 . o2
Niizu & Rodriguez-Amaya, 2005 Lutein, violaxanthin, antheraxanthin, zeaxanthin, : Tropaeolum majus .
: . Carotenoid Nasturtium
zeinoxanthin
a8 W 5,81 58 s S el 5815 e A g5 4,8 |
Park et al., 2015 et At W’s)f’s SIS oS T 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 o e 5SS BEEML Rosa spp 3
2018 Quercetin, myricetin, kaempferol, isorhamnetin Flavonol ' Rose
e WJy s Jgds . ) e o5 o
Wu et al., 2016 S s . - Paeonia lactiflora L. i
Kaempferol, quercetin Flavonol Peony
- s 558 copial 5 5] B .. . Alons
Olennikov et al., 2017 W’J’s_”w o > Calendula officinalis o
Isorhamnetin, quercetin Flavonol Calendula
C PLT IS PR LTSRS I SO POV JC SRR 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
s Uyl ) . . PR\
Lee et al., 2010 W”% > Lonicera japonica e
Quercetin Flavonol Honeysuckle
e Jssole . I
Sunetal., 2010 W”% > Dendranthema grandiflora S
Quercetin Flavonol Chrysanthemum
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Table 4- Continued.
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References Main constituents Phytochemical compounds Scientific name Common name
et (Js 8 ¢yt Jsdls . . . T e
Purushothaman et al., 2016 O W”s_ ) > Hibiscus rosa-sinensis o
Quercetin, kaempferol, myricetin Flavonol Hibiscus
3 . el g 52l e opatn 5 BETHE . . . 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
(55 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 ol peslS Jslo ;
Zhang et al., 2014; Kumari et al., 2018 T ’J oI e R o > Rosa spp. >
Catechin, epicatechin, epicatechin gallate, epigallocatechin gallate Flavanol Rose
asls PV '
Cao et al., 2020 o A Dendranthema spp. it
Catechin Flavanol Chrysanthemum
“NE eslS ) peslS ol HEpiE . 039,55
Kao et al., 2015 _u ‘r}u d “”’u . s 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 Ll ¢ S S el el S g3 . |
Ryu etal., 2019 N f}’ls_ - T ,s il T ”J Dendranthema morifolium 20
Quinic acid, chlorogenic acid Phenolic acid Chrysanthemum
K5 Al (53 5 dewl el S g3 OsY
Garzon et al., 2015 <545 - 25555 - o Tropaeolum majus >
Neochlorogenic acid, chlorogenic acid Phenolic acid Nasturtium
SalS sl el S g3 Liar
Bragueto Escher et al., 2019 ST T ’J Calendula officinalis M s
Caffeic acid Phenolic acid Calendula
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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 2ol 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 Lied a0IST 2T 51 o8 e S slad S
Ll 8 5o il ' ad s L s bl ml s 555,18 € sl s dSle WaolanS| sl .(al., 2017; Ngoitaku et al., 2016
sla.s 5 .(Cavaiuolo et al., 2013; Mlcek & Rop, 2011) & 55 o ol J gone oS e 5 W 5o 4 v (6 SYL Chale
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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
i s S| 5T e Jyte 55 eSS 5 by AW O S
Mlshrazgi;/erma, _ _ 'J - e = s S5 glacS 5 J)‘f Crems f_ e T Catharanthus roseus L. Madagascar
Phenolic compounds responsible for antioxidant activity. Phenolic compounds Antioxidant activity periwinkle
mygl.\,.sbﬂ;)\y@anfuﬁsmdu@,},wwt}éﬂﬁéufﬁ .
- oF s
i 25l ol Ml 5 6K 5 oS RPN ST 5T ol - )
i bK_aullkr{:\ 3’4019 . . oo R 54'&“‘“’ 2 et o el 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 ¥ 3U5mSIlSm 0Ly bt 5 SISl BTl 15 3 5 b s g e U3 b (5 pme
das e G5 (IL-10) sledlas lanS sl 0Ly romen . AS o Joe Olgdlis S
- J}&j (lL-GJTNF- o) &\.&‘Jl u:""iLSL"J:gJ:‘iL" QL; UL.AS a}_‘i-}!_, WL“F])\)}*’ "151; ul_«;]!_),,; N - u;): 6L>~'
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 a3 |y 42l 5 5 O ol iy oS e slee Ly | 59T T LS ol 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
SsSSE Ss
protocatechuic
Sk 5
B B-resorcylic
Abdelhafi | Abeder o A8 S 2l B S ol s 958 sl Sl Jed S s odea—t A4S Cles sduS lasloee
elhafez et al., - . L . . . T - T - . e
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 3T Il Gl 4 e 558 5 s, Sl ol 500 (535 3 i 55) s 5555 Slnst 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 e slen 1 Sl S IS W Dl Wl edled i) 5 op A S (o35 3 i 5 55) Lo 5550 Oyt B edias jEalS 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 e o1y il 5T (VU (g stme 2525 4 VU 1S 5T wles Lo 50 5 LI 5 Slenst 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 S SISt sl e b 5w bais 5558 5 bads 55D Lok 555,05 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 IS
Y Sl oo 5 35se 25 s les glad Ols 51 elS pl o jlas . . . .
Kim et al o S i s Pl il 02 Jes Slad Sl 0 1S el Kaempferol glucoside S 2 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 Co .
and adipogenesis. 2585 A= 5 S Anti-obesity Nasturtium
Quercetin-3-Oglucoside
Lo s oledlis el sl 5 daea Ll Sl s 53 L5808 5 o sladl
Kim et al RPN ]| o L5555 5 oo sladl clgdlas 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 (lar,S sl A 55 s olislasl ol 31 (ghols adids 53 35 5o Slads 55D s 5 gD 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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b Shs CobS s T M 9580 e ! Glesido 8 il el DS pbedise oS 5 kS 2 S
S S s eslinalsyge cokls 5l e slags sl I s (Lietal, 2020) s ls Jled s 5 slir) 5 (sdan slge s a5 L
S 8 0l s s sl s (S

Tas S S

w05 S dhas Ll sddeslinal Sl g 8 Bl Jalil gl 05 SSis il gla gy 5l 5 el 4 U
Ll 55 o bl 05 St Janl 358 o plonil 3 15l 5 sl o S slen O M g 55 Sile gslomsil s ol P 5,
5 SnSt BT el os SSax Cilies GSSS I o (Linetal, 2011) 558 ol b co 55 4 e
e 1y JS 8 (ggmmn 5 ST T e i Maa s eai S IS (sl sad Y 30 ol oS IS S (6 s
03 St (galesl 03 Sist sla s, . (Mediani etal., 2014) s S Lai> gslams! (o, 5 051 5 elacSit glad ol
fekiS 8 sS IS Slanst ST e 5 e s a5 0T S 5wl 03 SSCis 50 S (glpn 53 B e
Sl palie o VG wlo 53w S5 sla S candllas 5550 05 S sla s pled 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
G3leil O S f«j Gl b 0s S (555,500 5o 05 S alas 3l 03 S ks sla S, S cpioman
S ol sl IS 5 w8 SHIE GLsl s T sl 5 e Gl M lgaiaes IS JWS o Gl
Dorozk et ) s,ls Sy b IS nl dd sy izl o e 1 Ks la i, b aslis 53 5oy SSle )3 05 SSCist
.@al., 2019

TS

CakS gm0 Slooll il il gl S50 5 eddanlis sy LE b s S sl AU daw g g sar o0 slge a0
sla w2 3 (Koike etal., 2015a; Kovacs & Keresztes, 2002) 5 55 o ab S b5y olis slge 05 S Jsteds 5 2ilig
b eS|l cdlad 5 I35 (e Vi S (T 8 V00 ) el an g Sl gad (ppiions Lo b S el
SlnSt T el 1y S S5 Ll sla sy 5l 51 osees i Sles S oren (Koike etal., 2015b) sls oLz
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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
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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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