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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.

Oy aolio a0 Sl po :Silo
S.0.V syl Mean of square
Df
IS e w53l g8 ool oSy Bt
Total protein (%) Malondialdehyde  Peroxidase Catalase
O, 4 99.91% 53. 06** 31.33# 1.54™
Treatment
Siale;] sl 10 233 1.84 0.41 0.00087
Error
KA 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 mlio éslﬂ a0 Sl o (ke
S.0.V Df Mean of square
(SIS Cgre
Microbial count
s 4 10411400.0%
Treatment
silesl slas 10 5608.3
Error
Sl i g 4.30
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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