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Evaluating the Effect of Plant Extracts (Moringa olifera L., Foeniculum
vulgare, and, Trachyspermum) and 8-Hydroxyquinoline Citrate on
Improving the Postharvest Characteristics of Dianthus caryophyllus L. Cut
Flowers
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Table 1. ANOVA of the effect of plant extracts in comparison with 8-hqc on improving the morphological
characteristics of carnation cut flower.
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Fig.1. The results of the mean comparison of the treatments (HQC at a concentration of 200 mg L' (C), and

Moringa olifera L. (M), Foeniculum vulgare (F), and Trachyspermum ammi L. (T) extracts at a

concentration of 500 mg L") on vase life percentage, relative fresh weight, stem diameter, and flower

diameter of Dianthus caryophyllus L. are presented. Means with the same letters are not significantly
different at the 5% probability level. Error bars represent standard error (SE).
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Table 2. ANOVA of the effect of plant extracts in comparison with 8-hqc on improving the physiological
characteristics of carnation cut flower.
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Fig. 2. The results of the mean comparison of treatments including HQC at a concentration of 200 mg L' (C), and

Moringa olifera L. (M), Foeniculum vulgare (F), and Trachyspermum ammi L. (T) extracts at a

concentration of 500 mg L' on solution uptake, ion leakage, total soluble solids, and chlorophyll a content

in Dianthus caryophyllus L.flowers are presented. Means with the same letters are not significantly
different at the 5% probability level (P < 0.05). Error bars represent standard error (SE).
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Fig. 3. The results of the mean comparison of treatments including HQC at a concentration of 200 mg L' (C), and

Moringa olifera L. (M), Foeniculum vulgare (F), and Trachyspermum ammi L. (T) extracts at a

concentration of 500 mg L' on chlorophyll b, carotenoids, anthocyanins, and total phenol content in

Dianthus caryophyllus L. flowers are presented. Means with the same letters are not significantly different
at the 5% probability level (P < 0.05). Error bars represent standard error (SE).
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Fig. 4. The results of the mean comparison of treatments including HQC at a concentration of 200 mg L' (C), and
Moringa olifera L. (M), Foeniculum vulgare (F), and Trachyspermum ammi L. (T) extracts at a
concentration of 500 mg L' on flavonoid content and antioxidant activity in Dianthus caryophyllus L.
flowers are presented. Means with the same letters are not significantly different at the 5% probability
level (P < 0.05). Error bars represent standard error (SE).
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Table 3. ANOVA of the effect of plant extracts in comparison with 8-hqc on improving the biochemical
characteristics of carnation cut flower.

Ol yets mls a0 Slay o (puSileo
S.0.V sl Mean of square
Df
8 oS Al g0 oyglle ST Bl

Total protein (%) Malondialdehyde  Peroxidase Catalase

Jlous 4 99.91* 53. 06* 31.33% 1.54™
Treatment

UinlesT sl 10 2.33 1.84 0.41 0.00087
Error

Ol s gy 5.81 6.93 4.15 1.92
C.V. (%)
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Fig. 5. The results of the mean comparison of treatments including HQC at a concentration of 200 mg L' (C), and
Moringa olifera L. (M), Foeniculum vulgare (F), and Trachyspermum ammi L. (T) extracts at a
concentration of 500 mg L' on total protein content, malondialdehyde (MDA), catalase, and peroxidase
activity in Dianthus caryophyllus L. flowers are presented. Means with the same letters are not significantly
different at the 5% probability level (P < 0.05). Error bars represent standard error (SE).
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Table 4. ANOVA of the effect of plant extracts in comparison with 8-hqc on improving the Microbial count of
carnation cut flower.

Sl i golice soliTas o Sl yo pSiles
S.0.V Df Mean of square
P9 See Core
Microbial count
s 4 10411400.0%
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seleyl slas 10 5608.3
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C.V. (%)
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Fig. #. The results of the mean comparison of treatments including HQC at a concentration of 200 mg L' (C), and

Moringa olifera L. (M), Foeniculum vulgare (F), and Trachyspermum ammi L. (T) extracts at a
concentration of 500 mg L' on microbial population in Dianthus caryophyllus L. flowers are presented.
Means with the same letters are not significantly different at the 5% probability level (P < 0.05). Error
bars represent standard error (SE).

OFA


http://journal-irshs.ir/article-1-707-en.html

[ Downloaded from journal-irshs.ir on 2026-07-03 ]

(VF 1) 87 b OPY (slodmio F o)l YO als Sl LEL ;5i8 5 pole almo

33318 59y Slytew (lgideS (S5 008 A 5 (Bl (slaolace jleslitul b o SEue IS ollS e 9 g3 (ol 5o
OO o e )0 &S Caj larme J3Cingd 5 (b SLS 5 g 0ls g b)) 90 GlalS o jlas Budou
L v&l) ul...aS).' Q"‘ W) OJLL.MJ‘ cw‘ o.xio)f ;S.?L..A Jf w‘éf )l = U'J) Yb u.cl.» su.....u) Ja.\m 9 ul.m)‘ w)l.»u 6‘)4
51 S (Deresa & Diriba, 2023; Solgi et al., 2009) 53,5 oo b Jslo 0,10 pllouiul iol38l g S0 ,05 oplail 52l
Lol ey BUS ol Sae (Ysb see ulnl il Lol B0k (Gan S &S Llse e
A Lo annlie Lol iegh (o (Aydin, 2023) oy olies U Sas e S 55, 0 Geimrer g BaS G ae
aS ol las pd o e S Lo e cdale b Loy il sl K a0 ojlas e b id 0 0,8 Lo Voo clale L oS 00
Jedods csl S o 5 (5,5 0le o yo ralS aios S oy p a5l sl 5 (5, B sile auo po il 38l o byl (0]
S YoV (LSen 5 oygdly Jawgs a5 jghailes ail a0 b S Sae SYsb (6,100 Job jo YU udis Ce
(Walton et al., 2010) s9i o 2l& Slge ralS § bl o ,S Bras 3YL slag 5 4 joeie udid (ol 00l ools
soslac 3l 25 aigd oy asls J5 5,0k o0 g sl wolS dnngi 5 0l pdais b ailes o 2L (slaolac
STl 4 ol S (o Sl T 3 o8 5 s ST, 15 i (3 Sm 15 ol b ST 5 5l oS
Sals aiS oligS | oyl jee Job Gilgs o aS 1) placisae Jlas g 0iS oSS odypn J5 sladdle og,5w wo 55
oo o ol3T Gla ol S sitwa slalonnST BT g9l 2LS sloe lac pizen (Maer al., 2023) aas o
LleWL.‘;ﬂ ol egmilonnST ol plp jo b ok 5l cdadlow waed oo als alS slacdl o) gulaST 55
Hassan et al., ) Sjloig 30 a1y, (Sopeh 5 00,5 SaS ony p a5ls 5 Jolo [Lole S LSS Lis 4 wilys o
o0 Job iyl el ¥ qugogsghawl o Telas & Lo gl Jols la sl > aS A ool las Slagss 4o .(2020b
(Sayyari et al., 2011) sgi o ¥ wgilond J5 (5,50ile
Sal 22lo 5l e 0ly90 50 Woge 5 (S p a2 Sla S S5l b sla Slobal (2 ot 5 (o 5 09 RS
Db oo 2ol s 4 O Ca sl o] cud b da 5 ol U L el o] CudlS g ee jialS Lol e YW oS
e 533 S %8 Bl |l S 8l Jelse e ) 55 S il 5 o ol i (6ol el
Lo JS (6,5 aile auoyo ial38l pedle (plpl ams ) Ol B 2ul38l b Jele wdx o (SL Jdoas cunl (o J5
de Sousa Martins ) cowl pge o 4l s S (g low (b5, 5 CatnS s (0 58 Sy g als o S 5 59 Lars
B eslE )1y Ko oy 31 0 dBles gz sloais] lawdl o oy p a3l sla IS 5 )59 LmelS sowe LYo 5l (et al., 2024
Sl s g so slacnlie (s Sl bl (Si5d (ST sl O g lopendlS g S 352 ool 6251 e
Halevy & Mayak, ) oty oo Sgug |, ‘5’.] Colan 16 yiSh pezt g 0l 3l (6T ol b vy, o ws l colaiul g 09 oo
Heetal.,) cosl oy p axlis sl 5 ;0 Cgllas ‘31 Laylgy oaimolis o asls 5l oud 5 39 (1981, Wu et al., 2023
Wil S el cpl Gl jads e Jg el st BB gyl s sl oy e S B o ya8 ialS (2024
P 039 Ol orpian bl o auglie b as ol lias addllas ol b cwl oads Jlos! glo jlas Collas 506 Sl
b Ol GdsidsS (ouSopieah g 5 p3 oS (oo 00 Sl b (s calsl; o g0 0)las Lo 4 g (s
YYIVA liedy dalis &5 bgspe (oS g oo, Voo /OF 5 AY/OF A /YY AAMAA Gl ) 0 08 Lo Voo clale

Eustoma grandiflorum -¥ Lavandula angustifolia -v Mentha spicata -Y Zataria multiflora -\

o¥a


http://journal-irshs.ir/article-1-707-en.html

[ Downloaded from journal-irshs.ir on 2026-07-03 ]

ohlas 9 ¢, Yl

12 by o 45 US55 b ol Uil im0 e oS ol L ol b5 liion 5o il s 4oy
o5 oo 10) el + () 350+ (il 59 0,5 oo Yo ) St 5 (oS5 00k omss s
als lad (VI Y) o)) 5ee g Amini Jawss ool ploel Slelllas =S« yizmen (Khenizy et al., 2014) dol Cewdds (d jo
Amini er) 35 15 00y 5 a5l J5 oy il 5 005 w1V sl Jslome 4 gy po (250l Jloat 55 5 (35 (i oS
e oY Q-@-isi omilol a5 aisls lias pgdd oy a5 (gg, (YY) )L, Ken g Pirpour _iwg3 ,o .(al., 2013
Lo y158 e slroslo b gollas .auS o Jrds o jlows plo g cand |y 095 5 59 2o ,0 F 5 5L b bglses o j0 65 s
Otl8l it (i Iyl Co ) S OF (o (Slgime g atitu o d5ue |y o Ll K5y 90 0 jlae a5 ols i L
5 2SI sleojlac auslas 5l (Howladar, 2014, Rady & Mohamed, 2015, Abd El-Mageed et al., 2017) a5 oo
Voo LI b Ot oy mSgied A ot 0 (atitie St oulsissS mSamen A et b inghy ol
FIY ol iwnts S oty 2 451 IS 08 18 i3l o ) 50 8 lin B0 + Sl L 850 0l 5 ) 50 05 ol
Lipysompazly I8 0 an )0 < /0 5 +/V0 glacdale b ool o las Jiwgh j0 .0l dals b awslie jo e L Y/AY 4
o bl il () s gemod b S ko 05 b 5 s JLad 205 ) (63l 5 Job o5 L
o5 J5 ,ké (Koushesh Saba & Nazari, 2017) cawl ool 5,135 10,5 I8 50 0,85 &l3gb g alS slo bl lawgs
S g aed —A L aSols ylis odel Cawody glaazily s (Hagetal., 2024) s ls oay s azls sl J5 oL 1L 5o et
YA 5 VVAP a5l 55 0,5 oo O + Al ISy e ot 5 ) 55 8 o Yo+ Al L Sl (lgiis
5 gl o e (6,58 b gy ) o ik ald b acplie ;o Sngo oy 5L IS a8l e o
P Sk O cBle LR 00 05las g 2 o 0 8 e Ve e b Sl (d5in3sS (nSg e A Lo a5 ol
(Y+ V) ol )5en g Shanan glaazil b gl () .cdl jioli8l aals @ Cawd 5 059 0,5 oo < 1OPA 5 < IFVA (l0as 2
wnlplo oyl ol Bl s o b cite alaly 00y p a3l sla S lawgs olalS T Ga> (Shanan et al., 2010) 54y gunos
Gk 3l S5 sle Jsbo 5o baaid g ane 50 Wl oo 9500 b O sliome Gl el IS O Qi 2138l
izl Jeol> Ol Jolas oopl 5 ogdle (Alarcon ef al., 2024) il auie b 5 g sl 5ls 9 90 b § (65,50 oy
Manzoor ) »,135 o )...:Ls GB Nl do s g oy 5 ol 1 aS sl gl Jole G ouy p asls gl 5 5l 5,25 ol
Ams )0 99,5 0 58 Ol 8geS [oyme 0wl Ol Lds 5l s §ym5 4T Sloj oay p asls S5 ol plo (et al., 2024
(Manzoor et al., 2024) 395 0 03,05 IS
sl o 34390 (lapmslE g Ko Ay 4l jo Cowl S a5 Cewl Fojen Mol (S ol Gax e Sl
Koushesh Saba & Nazari, 2017, ) ;550 ool (3,155 sleazdl b zuls ¢l (Shaafi er al., 2022) 543 sbm| a8l JLoslS
GBSl anldy boslie slaad ol sanSTy g b Jobo &l lie sy Sl 981 e (Deljou et al., 2015
s 85 I8 (o p 3550 65K oy (b )3 (Sor S Glie Buon (nl )0 s 9 Jlgy AT ye Bl Sl B S
SIS b1yl S 4 15 el ol Luly, Li> g lag 581 Coamezr S35 b p93on Glale)] slajles 457 ol s
Las 4y SlaST 6T Glaes 3T (2ol58l o ool Jlewd Gl J5 50 Sa s rals cely a5 ool ol ciloys 5l
OS] soaigs 31 Lol Joxe a5 | slie Lole g auS oo S5 Jlad slodiss )0 guolannsST &l ol jo Joku JLole
O cbale b ols; g abjl, (8o 90 o lac slayles iolejl (p! o .(Jayaprakasha ef al., 2007) oS o Laa> il Jlib
5 S i GRalS T Jlis g (i melS el STy 5 5Bgenns wnST g w31 Codlad Lk b 2 ) 05 e
aS alS slaolac b jles ouils a5 6 ,5Y0 mhaw ,0 55 1y S pslowst! olie 5 w50 adall g0 felle (slgimme

AR


http://journal-irshs.ir/article-1-707-en.html

[ Downloaded from journal-irshs.ir on 2026-07-03 ]

(VF 1) 87 b OPY (slodmio F o)l YO als Sl LEL ;5i8 5 pole almo

SRl Gyl 5 S Sy i8Il s oS 65k adn s vgup |y f Laily) S e Jes (29,500 0 alse (g
oSl cis (LS slamilul g Selwadle sl e ol oo S098 o0 5 6m 50 5B 4 e g b
6Bl wo o g oy 5l o caaS o 1) Sl Il sl g 5Ll 31 aS (YWAY) (e po g (gezme fawgd S 05
3 otlomsds (SloanlE (s S 5 SoS S 05 oy L laad ol s Ll ciols 15 aallln 3,90 L jag il IS
sl J5Syas Slo GalS Sty yaen (sloo sl Collad Gl laacyT,b ale 51 i so 15 s i b SSesolsesed
2l o Jolo ise et lme I3 T U8 4 5 oo (st olSntal 2l 5 ek Collid Bl e 90
(Zhang et al., 2023)
Snga oy 455 JS 3 gy ks 2805 o ol 5 40, oK 90 oo e sl Loy ol s sl gl
WDgd oo po S,lS Joloe 5l oads Cdo il cnl ald Sl Heta 5 jee Gl 6l (gad slge i a0 )8
sleo,lac 3l colainl (Haydar et al., 2023) aas co il38l 1) 0¥ slocljuumg: S jlade 5 oanidn Sgun |y (6ol Jaeilsy
ol @V 5550 092 ()T Yo 51 (S sy oo Sy oo (raliil ) oS IS Jolons sl slge l5ee Ghogsy cnl )0 (2LS
doaigl a8 (S58,5 azi ;0 5 ol 5 AL, S50 sloola (25 0g s Cools oty eizmen il oo o las
Jolme del> olse oliee Al 2 (Jdo Wilgs oo 055 Gl 457 285 50 e S8 @ Jelome G5k 51 50w
Sl )5 s U5 (sl (Koushesh Saba & Nazari, 2017) S0 Olagos gl b gl ol il sald 4 cond S 15
ssbas iz slo 1 5l U gilannST (i g O 09iaS g gunes (09,50 SlocaS 5 5 (LS sl il L oo
edo)lS w3l JeSas 5 ae S slad (K o0 5l & bgrye Sl (Sos a5 055 o0 J85)lS 20l 4 s pgle
L Golao zls ol (Rong-Hua ef al., 2006) Coul (5 50mgid olKiws 4 Sluyoum! § Judg lS o 56 Jgtun a5 ol
Sl Guilul b (goggls I8 laws aS" wis S Ly (Hashemi ef al., 2014) 4 (Bayat et al., 2011) (Massoud et al., 2015)
Cely Judg S slaailass, yioljdl a5 wisls olis (Andersen ef al., 2004) 5,155 ,0 .ol IS Jdg IS slgizme yiol3dl
Lo ld 45 lSim Ty b IS 50l by (505 ot (ol 5| 6 e S m 023 il 5 oo Sl ol
Slawdl g o1 25 (Babarabie ef al., 2016) wols mosss by, ol (GlowS] BT ol Jdoas wgi oo J> Jsle 5o
odls ool lid «pl plo (Razi & Muneer, 2021) 59 c0 wsdlg, IS 5o 5s] o1 Gla JiGaly Lial3dl del gusgl
ol b Laas gl s oay p asls s JS jo 1) dg IS wer G0l ws cools Jdody alS sl bl a5 el
oy g absly 8 yae (BLS oo lac lawgs yilwgisl g adsiie IS e Guds opl o (Kazemi et al., 2014) wias o
(Colombani, 2022) sl Jlg; Jl> ;8 sl J5 51 (5 ke ;o ol oDle 51 (SO (Sosp 5, .08l ial38l Giolejl o)LL 5o
Ol 095 5 sl Sl i olS glaplail (650 5 503 Blz 40 45 sites Lo S Wi, g5 99 (uiliwgi] g laases IS
Zhao et al., ) <ol JsSlg 0 PH poss 4y asly (g0l 090 U S 15 0 ) ol o .(Kammerer, 2024) asos oo
5 oibwgiil WS oo Iy gezs S5 sojinl gladshe J5STy 50 45 Conl udgighd ailaS; (pailwgiil (2024
Zhao et al.,) sz 5 JS 251 5 1 g st ) 0,3 1o, sl Jytms clagone H & &5y 1 & sinly S 5
L JS s ol ,0 g glons] 25 4 b 5 cawlus (il o uiliwgis] zals a5 conl sals 3,155 (2024
ol o 4 gl bl i 0 0,8 Lo Voo Jlews a5 03,8 Lo (VY4 4) )], 5 (5445 .(Manzoor ef al., 2024) 59 o
5 LaSesg) 5 .ol Chllas yol> 3o ol b aS ol oo b yog iad | 5008 ilowgisl iolidl el 5,5l oo po ¥
Jlows a8 sl 00l aseie L8 Slalllas jo iied ooy p a3li o S5 ob L g B aile Lol el lagilowgs]

m)ojoﬁmsasljlwwb]bﬁ}uﬁbu]ubowbou‘j}xwd‘jﬁbMéﬁl}inﬁabowbeule&ﬁ

AR


http://journal-irshs.ir/article-1-707-en.html

[ Downloaded from journal-irshs.ir on 2026-07-03 ]

ohlas 9 ¢, Yl

Rabiza-Swider et al., 2020, Asadi et al., 2023, Sharma ) oS’ oo (5 S ol aseiig IS aiile ate Sl ;) o 50 |
olid b b oo (ial38l alS slaoslac o5 S L ST 18 (gleime a5 awo oo Lis pol> el auls (et al., 2024a
Zhang ) asgh 0 2iod woli b awglie 10 Souw ony pasls 5 S 8 ol cow oL glao,lac jlos a5 ol
58 0lge 0aiS 4y j oS 5 sl cole oren g iid iol38l Loy Ll 690 o aS wisgad L (et al., 2013
STy byl 5 (J5id glocaS 5 05 sa o5 Gy sladS 50 J5ib Glie oloj 1395 b ol plis ot oo o33!
o fuls o paalaslos slaclls palsh aiis oo Joo Gl T Sl laptases Glsieas olS o (Slas| 3]
ailgs oo 50,90 0 )las 10 oS giew 3529 .(Javed er al., 2023) ol Jod slacoS 5 als Jdoas ailgs oo cuiilo
(Basra & Lovatt, 2016) ass jili8l abre sl jwe 3o,k 5l oy a3ls sl IS5 j0 1) 8 mlaw o0gall job 4
Sy 1y b s sla e o L3 lags ol 45w Joe JiSes slasS05e (lsieds atils so oS g
L slagy ol g oS aws 1) SlasT T slaps 3T culled 0l o by g (Honig ef al., 2018) auS
S K y50 0,lac ;0 bapiSgiw 994 (Lubovska ef al., 2014) oS plass 1) SlownST o1 cls slagiunw b
o5 b ablie sl 1) o] SUlgs a0 g i8S om0 oayp asle sl J5 j0 1, (Lid slaglonnsT ST adgs ol
o lail Sl a4y 095 olly Jdoay by giew (Yasmeen, 2011) aas yioldl Joko S LSS Las 4 sslons]]
plo g J8o IS aim oo b oS g (Trivellini ef al., 2015) wloads aislis lals o, Bwle (li8l 5 (6,
Sl G5 b 5 srar oS L 4 il e g b 4T (Sse)ys0 (LT A 065 s izren g LaailaSS,
oS slagnl sl (o W yiS giew (g9l Ko 90 0 Lac .(Pooja Rani & Narender Singh, 2014) oS’ oo <SS o0y 5
&lp byl ks slaguslSe 5l cidu lgieds Jub cnlsl il 4 o a5 oS sl oy p a3l sloJ5 o1, seolie
sob 4 a5 cul salize slge (gl il o las e (Farhat ef al., 2023) 08 oo S bra> g s b ablis
3 ks Sls 55l s s ail;ly (Kraouia er al., 2023) oo jiol3dl ony w azls sl J5 0 1) |8 mdaw wilgs oo 0gall
Sloaiss ailys o 5 diited SlownST ST ple s GluS 5 ol el la b (L 5 Sgid slaowl daussiss dlax
Zafar et al., ) oS clablre guilonnST ol ol o LS ol 5l ass 10 5 &y w5l 1) (ROS) (y5eST Jlad
ol38lly s IS slgiome wilgs co ailyjl) 0 lae b LS 5 gl oo coliinl oy aslis o IS (g9, a5 oK (2023
o,lac (Abdelbaky ef al., 2023) oS o 5 Vb |, o] (6, Faile duoys g ools ialal ) o 5 Sl 26T cud b was
Sl 55 9 poerbe wile (Gane dlge rizman 9 B (el 5 (Sps8l weal) € sl 0l aabaiiebing g5l 4l
loaseigdd .(Bhattacharya, 2024) oS S oy p 4zl sl S 10 |8 moxd 4 paliws e jobay Wl g0 a5
pd i Jgb 10 00l agi (ROS) (y5nST Jlad sladisS ¢ ol31 sla SIS0l a5 axiws gloads aislis slagylansT 6l
(Atawodi et al., 2014) &y oo G 31y (9,500 Chgae b (699.5 (S0 wiile Jases glo a5 4yl o b Jol
55T ol s 53 00 45 L8 S S Jsbo (sli S aibons 4 Loaigisd e slosSse ol 005 (5
5 aibly K g0 oo las o (pl ,o (Chen ef al., 2020) wisS o0 SaS 5,80k doyo (iolibl 5 (gm0 b
dnlie ol rizred WD SSue ot p a2l IS 50 08353 Gliee (Rl o 1 )0 05 e O clale b L
aals b auslio ;0 2o 0 VYYIVD fliwds il 10 0,8 o 000 cdale L K0 90 0 )lac jlows a5 ol ylis ooy 1. Sles
o5 il 5 ol S i ST il oS (slogm90 b il o losiisl6 s a5igds ol 3l o
(S9e,90 Jolss )»JLi L .(Niharika et al., 2021) 0isS Jsans |, o] o0 JUSs (sl o g JW] «jiwga 5 oil assls

u....u LSLQGMJ[; 9 6)..4 ‘9,04 u.\...u) 4.1.@.‘> )I ‘o..\g.):' cL‘>Lw le.b L)f )b ‘) M ‘-;»)5.‘3.‘].3 6[.&..\...‘])3 ..\..4‘3)‘50 Lﬁﬁysyﬁ

OOY


http://journal-irshs.ir/article-1-707-en.html

[ Downloaded from journal-irshs.ir on 2026-07-03 ]

(VF 1) 87 b OPY (slodmio F o)l YO als Sl LEL ;5i8 5 pole almo

Olle Olee adllas ol yo (Wahab et al., 2022) oS S Loyl (S (6 pdsBllasi]  codlos a5 Colgs 10 g aiS qulass
GalS oains oLt 290y 4 K90 ojlas e L MDA (liime (2015 il 2alS baojlas Lwgs wiall 5
(Y- 19) Fetouh ¢ Hassan slaazdl, b Lo a5 .(Bailly ef al., 1996) ol Lie @ld Jaas a5 10 5 (goumd (ygumlannsTy
o5 lyl o ol Cibllas wims oo LA (Sgr el Sente 5 o) gemlienSTy SRR o 1) Koo g0 0)las A8 a5
b laceS 5 ool aubon al¥l ST T (slap 5T alox 51 (SlarnST &1 SloeaS 5 (anb jobas 00 slacdly 5o
ahad a5 ) (Bouyahya et al., 2024) &gl o 2LS slocdl 4 & ls 3l 5,5 0> g0 o1 Gl ISl i
Sl JIool, oo 1y 5 5 2zl ST o ) 5 90 Jsb 13 25 Gl 5 5 p0le oS b i o S Ll
Wb oo 22l 55 SV game ;o 5,100 loy (b 4o (Sl BT slosle i g slo S Slge T JLis s g iul38l o]
5 B gemd dunST g alox 5l SlownST BT Glags 3l Glgizme Olypis ol aiS o (Daneshmand er al., 2024)
G2l koo (2ol S )l by (b o bapT e (15 S les alS 5 Sl sla JI0sl) el 5o STy
gl LYo o yiage 3l Wojlac ohs 4 b lors bawss JS sloasls ol Lly) Lai Lo & (55m ) 0 230 5 40
Fanourakis ef al., ) ool oo (5,155 S%p 5 5,50k sy (ial38l 5 slouSTy o bsamwodnsSygw w5l YL
I, s Bl 285 5l 5] IS, SloisS ol S5 5 2805 annST ] el o fnge (2022
@l ol S e o ST 5 T & (50,000 ST 5 000 G35 p0 STy wiile (35081 Sla JI03), elgil oy
sladsho )3 jlaSly Al amt ;o a5 (WVAY) GhlSes 5 (b roizmen 5 (VTAF) (1o 5 )5 e slaazily L
ot Sl s o5 ol i 3l uls Cllan g 03,5 Il s oy 45U S e Job dac S il
Toumazou ) el ;] 0aiiSaul g liwl) o0 53418 (55, BLS (slo il 1 10 sael Cavds b b 5, 00y a3l sla J5
ped 30 eS8 e Voo cdale b Sl dgideS cnSg 0 A Jleg aS ol lis gl aslllas pl o (et al., 2022
Voo YIPY g AFYIEY APAIYY MY/FY lieds 09,500 Carez Glime (2olS caw Lo 5 by K0 550 sloo,lac
Ay Eely bz )8 5 g xSL aile SIS Jolore )0 05250 (sl pmslE g Koo o vl b aglie ,o (id L /CFU)
Ol (5 ym 595 el saisl slondl .l oy p aSls sla S e malS jo Fge Jelse 5l (SO AT Wigd e oyl as
ool coteS Glsiear (05 QLS sladS s, uile lie 095 oo Jslme wiz 5l s 5Solz 5 (Goup a5ls U5 jee Jobo
(Gerailoo & Ghasemnezhad, 2011) Cewl pge jlws 5551 S ooy Y guamo 5 50T (gl g 090 oo 428 5,5 jo
Sy el wlo 15098 Gt adgs 2 a8 (G151 s oo SLaS 5 addg 9 aBlos (53,5 Sg0as  ogdle lapancslS g Se
Reid & Jiang, 2012, Manzoor et al., 2020, Hassan et al., ) $igs 0 00y p a5Ls o 5 CodS 5 o jialS 5 Jolw
Slass g el S ySL oo Sl glls Sy gl ojlas a5 s ST 5155 (VoY) o, Ko g Amini Slidss )5 .(2020a
o 55 o0t 4500 U Bl sleiil 3 s 55 o Coly ol it 5 933 0 18IS |, sl Jolons 13 (5 55T,
il 5l m slsy kS )3 wsbye 3y SRR el il 3 5 WIS (o lebe sl obS Gl ) O iz S o
Sty sl 5 5 g sy il (Slmpm] e s Jleb S 5 slls Wt p50 ol 555
Gopalakrishnan et al., 2016, Hassan & Fetouh, ) ceul (5,906 (s350 dlge b ol o A ioliyg doadeiss IS oS gud
5999238 9 (lientiom o Sl paiz 15 K g0 0 lac aS ouls ool Lis (Yasmeen et al., 2013) oyl 5 ogdle (2019
bl ol 2 9 ROS e sl ST T slo 3T cdlad Gl331 L 1) gilacnST ool Wilgi oo 5 0,135 (oo 53l oS
S s o n,l3S a5 el pgee 455 0] 4 ax 3 (Ashraf ef al, 2016) sws oS Jolu slid S LSS Laas>

NI


http://journal-irshs.ir/article-1-707-en.html

[ Downloaded from journal-irshs.ir on 2026-07-03 ]

ohlas 9 ¢, Yl

Gl 0 6,550 olaws rals il euds oolatwl oy p azli sl 5 i)l Laas (ol I8 LSl lgicds K0 a0 o0 lac

S5 Ao
2 Sl GelsiesS Sgyen A b anlio o L5 5 bl S50 (alS laojlas ST Gialejl jl enel Cussas mls
Ll Souw J5 @l Olas 5 g )l dre g Cuto 130 0lge ol aS ol lis Sors oy asls 5 oS jee
@ S Kijg0 ojlae b Souw od p a3l slo 5 [les by opl 5l ool Cowsy Slaaliv LS ggoze 4 ax gl
515 Sy el 5 )aei o JS (oS 5 sheS iyt Syate 55 8t U ialas] () Ll o ol 5 a3
sl iy psS ee Yoo ale LHQC b gl sine oglis Slio
References &bo

Abdelbaky, A.S., Mohamed, A.M., Abd El-Mageed, T.A., Rady, M.M., Alshehri, F., El-Saadony, M.T.,
AbuQamar, S.F., El-Tarabily, K.A., Al-Elwany, O.A., (2023). Bio-organic fertilizers promote yield,
chemical composition, and antioxidant and antimicrobial activities of essential oil in fennel (Foeniculum
vulgare) seeds. Scientific Reports, 13, 13935.

Alarcon, A.G.M., Lorenzo, G.A., Mascarini, L., (2024). Effects of water stress on the post-harvest quality of cut
Lilium flowers. Ornamental Horticulture, 30, 1-5.

Allawii, S.S., Adil, A.M., Al-Dabbagh, A.M., Al-Atrakchii, A.O., (2023). The Effect of Gibberellic Acid and
Calcium Carbonate on some Indicators of the Quality of Cut Flowers of Chrysanthemum Plant
(Dendranthema grandiflorum Ramat.), IOP Conference Series: Earth and Environmental Science. IOP
Publishing, p. 012036.

Amini, S., Jafarpour, M., Golparvar, A., Khalili, F., (2013). Effect of pulse treatments and herbal medicine extracts
as permanent treatments on postharvest quality of cut Gerbera flowers. Australian Journal of Basic and
Applied Sciences, 8(8), 93-98

Atawodi, S.E., Olowoniyi, O.D., Adejo, G.O., Liman, M.L., Dubey, N., (2014). Review of the antioxidant
potential of African medicinal and food plants. Plants as a Source of Natural Antioxidants, 34.

Atta, N.H., Handoussa, H., Klaiber, 1., Hitzmann, B., Hanafi, R.S., (2023). Chemometric Approach for Profiling
of Metabolites of Potential Antioxidant Activity in Apiaceae Species Based on LC-PDA-ESI-MS/MS and
FT-NIR. Separations, 10, 347.

Aydin, V., (2023). factors affecting the post-harvest quality of cut flowers. Advances Plant Research, 155.

Balestra, G.M., Agostini, R., Varvaro, L., Mencarelli, F., Bellincontro, A., (2005). Bacterial populations related
to Gerbera (" Gerbera jamesonii" L.) stem break. Phytopathologia Mediterranea. 44(3):291-299.

Bhattacharya, M., (2024). Antioxidants Activity of Micronutrients and Macronutrients, Micronutrients and
Macronutrients as Nutraceuticals. Apple Academic Press, pp. 47-88.

Bradford, M.M., (1976). A rapid and sensitive method for the quantitation of microgram quantities of protein
utilizing the principle of protein-dye binding. Analytical Biochemistry, 72, 248-254.

Chance, B., Macehly, A., (1955). [136] Assay of catalases and peroxidases.

Chen, Q., Xu, B., Huang, W., Amrouche, A.T., Maurizio, B., Simal-Gandara, J., Tundis, R., Xiao, J., Zou, L., Lu,
B., (2020). Edible flowers as functional raw materials: A review on anti-aging properties. Trends in Food
Science & Technology, 106, 30-47.

Chouhan, S., Sharma, K., Guleria, S., (2017). Antimicrobial activity of some essential oils—present status and
future perspectives. Medicines, 4, 58.

Daneshmand, B., Gholami, M., Etemadi, N., Ehtemam, M.H., (2024). The water relation parameters are associated
with the genotypic differences in the vase life of cut rose flowers. Postharvest Biology and Technology
211, 112829.

Deresa, E.M., Diriba, T.F., (2023). Phytochemicals as alternative fungicides for controlling plant diseases: A
comprehensive review of their efficacy, commercial representatives, advantages, challenges for adoption,
and possible solutions. Heliyon, 9.

Dhiman, M.R., Kumar, R., Kumar, S., (2021). Postharvest Handling and Disease Management of Cut Flowers,
Postharvest Handling and Diseases of Horticultural Produce. CRC Press, pp. 415-430.

Engwa, G.A., (2018). Free radicals and the role of plant phytochemicals as antioxidants against oxidative stress-
related diseases. Phytochemicals: source of antioxidants and role in disease prevention. BoD—Books on
Demand 7, 49-74.

NN


http://journal-irshs.ir/article-1-707-en.html

[ Downloaded from journal-irshs.ir on 2026-07-03 ]

(VF 1) 87 b OPY (slodmio F o)l YO als Sl LEL ;5i8 5 pole almo

Fanourakis, D., Papadakis, V.M., Psyllakis, E., Tzanakakis, V.A., Nektarios, P.A., (2022). The role of water
relations and oxidative stress in the vase life response to prolonged storage: A case study in
chrysanthemum. Agriculture, 12, 185.

Gerailoo, S., Ghasemnezhad, M., (2011). Effect of salicylic acid on antioxidant enzyme activity and petal
senescence in ‘Yellow Island’cut rose flowers. Journal of Fruit and Ornamental Plant Research 19, 183-
193.

Gururani, M.A., Atteya, A.K., Elhakem, A., El-Sheshtawy, A.-N.A., El-Serafy, R.S., (2023). Essential oils
prolonged the cut carnation longevity by limiting the xylem blockage and enhancing the physiological
and biochemical levels. Plos One 18, ¢0281717.

Haq, A.u., Farooq, S., Lone, M.L., Parveen, S., Altaf, F., Tahir, 1., (2024). Flower Senescence Coordinated by
Ethylene: An Update and Future Scope on Postharvest Biology in the “Buttercup” Family. Journal of
Plant Growth Regulation, 43,402-422.

Hashemabadi, D., Kaviani, B., Shirinpour, A., Yaghoobi, D., (2015). Response of cut carnation (Dianthus
caryophllus L. cv. Tempo) to essential oils and antimicrobial compounds. International Journal of
Biosciences, 6 (3), 36-44

Hashemi, M., Mirdehghan, S., Farahmand, H., (2014). The effects of thymol, menthol and eugenol on quality and
vase-life of chrysanthemum cut flowers. Iran Agricultural Research, 32, 55-70.

Hassan, F., Ali, E ,.El-Deeb, B., (2014). Improvement of postharvest quality of cut rose cv.‘First Red’by
biologically synthesized silver nanoparticles. Scientia Horticulturae, 179, 340-348.

Hassan, F., Ali, E., Mazrou, R., (2020). Involvement of ethylene synthetic inhibitors in regulating the senescence
of cut carnations through membrane integrity maintenance. Journal of Horticultural Research, 28, 39-
48.

Hassan, F., Fetouh, M., (2019). Does moringa leaf extract have preservative effect improving the longevity and
postharvest quality of gladiolus cut spikes? Scientia Horticulturae, 250, 287-293.

Haydar, M.S., Kundu, S., Kundu, S., Mandal, P., Roy, S., (2023). Zinc oxide nano-flowers improve the growth
and propagation of mulberry cuttings grown under different irrigation regimes by mitigating drought-
related complications and enhancing zinc uptake. Plant Physiology and Biochemistry, 202, 107910.

He, J., Ng, K., Qin, L., Shen, Y., Rahardjo, H., Wang, C.L., Kew, H., Chua, Y.C., Poh, C.H., Ghosh, S., (2024).
Photosynthetic gas exchange, plant water relations and osmotic adjustment of three tropical perennials
during drought stress and re-watering. Plos One, 19, €0298908.

He, S., Joyce, D.C., Irving, D.E., Faragher, J.D., (2006). Stem end blockage in cut Grevillea ‘Crimson Yul-
lo’inflorescences. Postharvest Biology and Technology, 41, 78-84.

Heath, R.L., Packer, L., (1968). Photoperoxidation in isolated chloroplasts: I. Kinetics and stoichiometry of fatty
acid peroxidation. Archives of Biochemistry and Biophysics, 125, 189-198.

Jayaprakasha, G., Negi, P., Jena, B., Rao, L.J.M., (2007). Antioxidant and antimutagenic activities of
Cinnamomum zeylanicum fruit extracts. Journal of Food Composition and Analysis, 20, 330-336.

Kammerer, D.R., (2024). Anthocyanins, Handbook on natural pigments in food and beverages. Elsevier, pp. 127-
146.

Koushesh Saba, M., Nazari, F., (2017). Vase life of gerbera cut flower cv. pink power affected by different
treatments of plant essential oils and silver nanoparticles. Journal of Plant Production Research, 24, 43-
59.

Kumar, S ,.Dey, P., (2011). Effects of different mulches and irrigation methods on root growth, nutrient uptake,
water-use efficiency and yield of strawberry. Scientia Horticulturae, 127, 318-324.

Lichtenthaler, H.K., (1987). [34] Chlorophylls and carotenoids: pigments of photosynthetic biomembranes,
Methods in enzymology. Elsevier, pp. 350-382.

Lin, J.-Y., Tang, C.-Y., (2007). Determination of total phenolic and flavonoid contents in selected fruits and
vegetables, as well as their stimulatory effects on mouse splenocyte proliferation. Food Chemistry, 101,
140-147.

Liu, Z., Luo, Y., Liao, W., (2024). Postharvest physiology of fresh-cut flowers, Oxygen, Nitrogen and Sulfur
Species in Post-Harvest Physiology of Horticultural Crops. Elsevier, pp. 23-42.

Lou, X., Anwar, M., Wang, Y., Zhang, H., Ding, J., (2020). Impact of inorganic salts on vase life and postharvest
qualities of the cut flower of Perpetual Carnation. Brazilian Journal of Biology, 81, 228-236.

Ma, Z., Zhang, K., Guo, W., Yu, W., Wang, J., Li, J., (2023). Green synthesis of silver nanoparticles using
Eucommia ulmoides leaf extract for inhibiting stem end bacteria in cut tree peony flowers. Frontiers in
Plant Science, 14, 1176359.

Mahdi Jowkar, M., (2006). Water relations and microbial proliferation in vase solutions of Narcissus tazetta L.
cv.‘Shahla-e-Shiraz’as affected by biocide compounds. The Journal of Horticultural Science and
Biotechnology, 81, 656-660.

IATAIN


http://journal-irshs.ir/article-1-707-en.html

[ Downloaded from journal-irshs.ir on 2026-07-03 ]

ohlas 9 ¢, Yl

Manzoor, A., Bashir, M.A., Naveed, M.S., Akhtar, M.T., Saeed, S., (2024). Postharvest Chemical Treatment of
Physiologically Induced Stem End Blockage Improves Vase Life and Water Relation of Cut Flowers.
Horticulturae, 10, 271.

Massoud, H.Y., Kassem, M., Farag, N.B., (2015). effect of some essential oils on cut flowers of chrysanthemum
(Dendranthema grandiflorum Ram.) cv .Journal of Plant Production, 6, 563-574.

Nair, K.P., (2023). A Compendium of Unique and Rare Spices: Global Economic Potential. Springer Nature.

Nassar, P.P.M., Ribeiro, M.G., (2020). Considerations for cholinesterase biomonitoring in flower and ornamental
plant greenhouse workers. Science of the Total Environment, 711, 135228.

Paliyath, G., Murr, D.P., Handa, A.K., Lurie, S., (2009). Postharvest biology and technology of fruits, vegetables,
and flowers. John Wiley & Sons.

Saadullah, M., Rashad, M., Asif, M., Shah, M.A., (2023). Biosynthesis of phytonutrients, Phytonutrients and
Neurological Disorders. Elsevier, pp. 57-105.

Sayyari, M., Babalar, M., Kalantari, S., Martinez-Romero, D., Guillén, F., Serrano, M., Valero, D., (2011). Vapour
treatments with methyl salicylate or methyl jasmonate alleviated chilling injury and enhanced antioxidant
potential during postharvest storage of pomegranates. Food Chemistry, 124, 964-970.

Shanan, N., (2012). Application of essential oils to prolong the vase life of Rose (Rosa hybrid L. cv. Grand) cut
flowers.

Shanan, T., Emara, K., Barakat, S., (2010). Prolonging vase life of carnation flowers using natural essential oils
and its impact on microbial profile of vase solutions. Australian Journal of Basic and Applied Sciences,
4,3559-357.

Singh, K., Sharma, R., Sahare, H., (2022). Implications of synthetic chemicals and natural plant extracts in
improving vase life of flowers. Scientia Horticulturae, 302, 111133.

Singleton, V.L., Rossi, J.A., (1965). Colorimetry of total phenolics with phosphomolybdic-phosphotungstic acid
reagents. American journal of Enology and Viticulture, 16, 144-158.

Tesfay, S.Z., Magwaza, L.S., (2017). Evaluating the efficacy of moringa leaf extract, chitosan and carboxymethyl
cellulose as edible coatings for enhancing quality and extending postharvest life of avocado (Persea
americana Mill.) fruit. Food Packaging and Shelf Life, 11, 40-48.

Toumazou, G., Xylia, P., Chrysargyris, A., (2022). Use of essential oils from Eucalyptus globulus and Pistacia
lentiscus as an additive to the holding solution of Chrysanthemum indicum cut flowers, VI International
Symposium on Postharvest Pathology: Innovation and Advanced Technologies for Managing Postharvest
Pathogens, 1363, pp. 243-250.

Verdonk, J.C., van Ieperen, W., Carvalho, D.R., van Geest, G., Schouten, R.E., (2023). Effect of preharvest
conditions on cut-flower quality. Frontiers in Plant Science, 14, 1281456.

Wahab, A., Abdi, G., Saleem, M.H., Ali, B., Ullah, S., Shah, W., Mumtaz, S., Yasin, G., Muresan, C.C., Marc,
R.A., (2022). Plants’ physio-biochemical and phyto-hormonal responses to alleviate the adverse effects
of drought stress: A comprehensive review. Plants, 11, 1620.

Zhang, Y., Butelli, E., De Stefano, R., Schoonbeek, H.-j., Magusin, A., Pagliarani, C., Wellner, N., Hill, L ,.
Orzaez, D., Granell, A., (2013). Anthocyanins double the shelf life of tomatoes by delaying overripening
and reducing susceptibility to gray mold. Current Biology, 23, 1094-1100.

Zhao, L.-Q., Liu, Y., Huang, Q., Gao, S., Huang, M.-J., Huang, H.-q., (2024). Effects of cell morphology,
physiology, biochemistry and CHS genes on four flower colors of Impatiens uliginosa. Frontiers in Plant
Science, 15, 1343830.

Zulfigar, F., Younis, A., Finnegan, P.M., Ferrante, A., (2020). Comparison of soaking corms with moringa leaf
extract alone or in combination with synthetic plant growth regulators on the growth, physiology and vase
life of sword lily. Plants, 9, 1590.

boF


http://journal-irshs.ir/article-1-707-en.html

[ Downloaded from journal-irshs.ir on 2026-07-03 ]

Iranian Journal of Horticultural Science and Technology 25 (4):537-556 (2024)
Research article

Evaluating the Effect of Plant Extracts (Moringa olifera L., Foeniculum
vulgare, and, Trachyspermum ammi L.) and 8-Hydroxyquinoline Citrate on
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The vase life of cut flowers is relatively short, prompting the need for environmentally friendly strategies
to extend their commercial longevity. This study aimed to evaluate the effects of plant extracts from
Moringa olifera L., Foeniculum vulgare, and, Trachyspermum ammi L. on prolonging the vase life of
cut Dianthus caryophyllus L. flowers as natural preservatives. Due to their natural origin and lack of
environmental hazards, these extracts were selected and tested. After preparation of the herbal extracts,
treatments at the desired concentrations were applied in a completely randomized design with three
replications. Results showed that treatments with 500 mg/L of Moringa olifera L., Foeniculum vulgare,
and, Trachyspermum ammi L. extracts significantly increased vase life and improved morphological,
physiological, and biochemical traits of cut carnations postharvest. These extracts maintained catalase
and peroxidase enzyme activities, reducing stress by lowering ion leakage and malondialdehyde content,
while sustaining higher anthocyanin levels in flowers. The phenolic content, flavonoid concentration,
and antioxidant activity were also enhanced by the treatments. Moreover, 500 mg/L extract treatments
reduced microbial populations compared to the control. Among the treatments, Moringa olifera L.

extract exhibited superior effects on improving qualitative and quantitative flower characteristics during
storage compared to Foeniculum vulgare, and, Trachyspermum ammi L., although it showed no significant
difference from 200 mg/L 8-hydroxyquinoline citrate. Therefore, these plant extracts, especially
Moringa olifera L., can be proposed as natural alternatives to chemical preservatives in extending the
shelf life of cut carnations.

Keywords: Foeniculum vulgare, Post-harvest, Preservative solution, Trachyspermum ammi L., Moringa
olifera L., Plant extract.
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