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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).

OFF


https://journal-irshs.ir/article-1-707-fa.html

[ Downloaded from journal-irshs.ir on 2026-02-19 |

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

Sigiig,l5

3 SSue o p a3l J5 w959 )l Cdo 36 Bl ) ilide sla e a5 0l LAY il lg 525 Jgo uls
olac g o 0 p 5 Lo Voo clale L HQC Lo a5 ols ylis bl 09 (5 )l g WS 0o )0 O Jlois| mlas
Lo U5 wigmis)lS Gl e 5 035 o5 5 oSk VIAY 5 OV limets 52 5 o8 e O L | K200
(B—Y‘ J&w) W) u\.lbl.w Lu ML&A ).) ;5.79.0 o.b).v

oo giisT

30 S o0y p a3l 5 pilwgis] p o 8l Llod ) calises slo,las oo a5 ol yLis ool uilslg 455 =
s oS ke Voo cdale LHQC Lo a5 ols L gl (¥ Jauz) abl oo o gxe WS vs )0 S Jloio| mlan
B 90 o lae e aw yo (VA-F ) o aals b aslie j0 0,5 10 0,5 Lo VT l5eds (uiliwg] il o
0,5 50 e, ke IATY 5 VYV /AFY lieds S o0y a4l S5 50 crsbwgil Gl (2alS o (LS5 5 4l
(C-Y JS8) o valls b avslis o

Js Jib

13 Sn oy 451 S JS I35 o 5 Lol hlisie sl e (ot o8 ol L5 ¥ il g 38 s ol
yd 0 p S ke 00 cdale L cdale L bl o Ky 50 a5 ol lis mlis og o pae WS o y0 SO i mlan
Lg chLD.A L &SM odiﬁ asLo Jf JS J.,.B u,u.;‘)S‘ [Sw] (J"|J‘ d...u) M)é YYANY 9 (JJ‘JJ 4....:) Qo0 YOAN -« - u‘;.uc:b
D-Y ISKs) ol wals

| KWWK <] W [ PY

5O S 00y a3l 5 Sl ol cudlad 5 56 bl Galizes slo,les o a8 ol (Las ¥ Jga sleesls b
cdlad e Gialesl (LL o a8 sl ylias lasols 1S5l duslie bt 04 o cme S voys O Jlois| mlan
Ol yid j0 05 Lo 000 cdale L 1Ky 90 o)lac 5 o) 0 0,5 Jo Voo cdale LHQC jlos awgs  SlauST 5l
LA-F ) il il aals 4 Caws aus )0 YOIVY o YV/VY

Sigigdls

Ll as 0 G Jlio | mdaw 10 Soew oy aslis 5 aS9igdd (5o 5 30 Lld sl dosls il lg 450 ol ulul
3 eSS ke B0 e cdale b Ky 50 0 las Lo a5 olo jlis baosls (5 Slee dnslin gl (Y Jouz) cudls 0925 (55l Sxo
(B-F USKE) al aeigdd iuli8l cow vall b avslie ;0 0o 0 VYYIVO ol jeas ]

Sl g Olao w) »

S e

sy Sy Jlaio e 53 s ey 45 U5 IS e 0 i oot e 31 dmosls il ly 25 gl e
pkee 8 ke L Ry 90 0)las 5 ] jo )5 oo Ve o clale LHQC a5 ol olis gl (F Jgoz) wdloe Jlosine
-0 JS8) o vels b aslas )0 0o 0 AVIFY g AV/D . liaeds Soume oy p a8 IS cpfig il e i o
(A

NN


https://journal-irshs.ir/article-1-707-fa.html

[ Downloaded from journal-irshs.ir on 2026-02-19 ]

ohles 5 o)V

35 A

[T
th o

30

B "
a
: b b
Z 25 d <
S 20 c
15 €
10 a
s j
0
C HQS M F [ HQC M F T
Laless

Lajles gl
Treatments Treatments

LD olsy o F) b, M) K g0 o lac id 10 (C) p,5 Lo Voo clale LHQC) bajles 31 Slos dlin gl -F S
5 &l e S lie By, Sk (S S5 SlownST T cdlad g a8 0 (il 0 0,5 Lo B0 ¢ e
el bl gl oasmslis s g 350 aus e iy Jleix mdan

R
th o th o

(2 33) ke T T

Antioxidant activity (%)

(7P 2P 7 k) 2dginh
Flavonoid (mggfresh weight)
s

un

=

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).

ASJL:.A 0dy asLs Jf @LM}Q 6LD§x5 Sgage 52 HQC L» 4.....3‘L$Lc BN 4.5®L‘f 6[@0)LA.C ).:‘ U’“"L’)‘? é\.’).?u -y J9A>

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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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).
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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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