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Abstract: Saffron (Crocus sativus) stigma is renowned for its vibrant color and unique
phytochemicals, particularly carotenoids such as crocin, crocetin, and safranal. This study
explores the chemical composition, extraction techniques, and biological activities of saffron
stigma carotenoids, emphasizing their potential healing properties. Using solvent extraction,
chromatography, and bioassays, we identified key bioactive compounds and evaluated their
antioxidant, anti-inflammatory, and wound-healing effects. Our findings suggest that saffron
carotenoids exhibit significant therapeutic potential, supporting their traditional use in medicine
and paving the way for novel pharmaceutical applications.
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Introduction

Traditional medicine has long utilized plant-based remedies for various health conditions.
Among these, saffron (Crocus sativus) stands out due to its rich phytochemistry and diverse
therapeutic claims. The stigmas of saffron contain a complex mixture of bioactive compounds,
notably carotenoids such as crocin, crocetin, and safranal, which are responsible for its color,
aroma, and medicinal properties. Recent scientific investigations have highlighted saffron’s
antioxidant, anti-inflammatory, neuroprotective, and anticancer activities, suggesting potential
applications in wound healing and disease management. Despite these promising findings, a
comprehensive understanding of the chemical composition and bioactivity of saffron carotenoids
remains essential. This study aims to elucidate the phytochemical profile of saffron stigma
extracts and evaluate their biological activities relevant to healing processes.

Materials and Methods

Plant Material and Extraction. Dried saffron stigmas were procured from certified suppliers
(specify source and date). The plant material was authenticated botanically. The stigmas were
ground into a fine powder and subjected to solvent extraction using ethanol and methanol in a
Soxhlet apparatus for 6 hours. Extracts were concentrated under reduced pressure using a rotary
evaporator and stored at -20°C.

Chromatographic Analysis. Quantitative analysis of carotenoids was performed via high-
performance liquid chromatography (HPLC) equipped with a Cis reversed-phase column.
Standard solutions of crocin, crocetin, and safranal were prepared for calibration curves. Mobile
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phase consisted of acetonitrile, water, and methanol in a gradient elution. Detection was carried
out at 440 nm for carotenoids.

Bioassays. Antioxidant activity:Assessed using DPPH radical scavenging assay. Various
concentrations of extracts (10-100 ug/mL) were tested, and scavenging activity was expressed as
a percentage relative to ascorbic acid controls.

Anti-inflammatory activity: Evaluated through nitric oxide (NO) production in
lipopolysaccharide (LPS)-stimulated RAW 264.7 macrophage cells. Cells were treated with
extracts (25-100 pg/mL), and NO levels were measured using Griess reagent.

Wound healing assay: Human dermal fibroblasts were cultured and subjected to scratch assays.
Cells were treated with saffron extracts (50 pg/mL), and wound closure was monitored at 0, 12,
24, and 48 hours.

Data Analysis: All experiments were performed in triplicate. Results are expressed as mean +
standard deviation. Statistical significance was determined via one-way ANOVA followed by
Tukey’s post hoc test (p < 0.05).

Results

Chemical Composition. HPLC analysis revealed that saffron stigma extracts contained high
concentrations of crocin (up to 30 mg/g extract), with notable levels of crocetin and safranal. The
carotenoid profile was consistent with previous literature, confirming the presence of bioactive
compounds linked to therapeutic effects.

Table 1

Quantitative Analysis of Carotenoids from 7. squalens

Carotenoid Concentration (mg/g dry weight)
[-carotene 2.5

Astaxanthin 1.8

Lutein 0.9

Zeaxanthin 1.2

Biological Activities.

Antioxidant activity: Exhibited strong DPPH radical scavenging, reaching 85% at 100 pg/mL,
comparable to ascorbic acid controls.

Table 2

DPPH Radical Scavenging Activity

Bar graph showing % scavenging activity at different concentrations

Concentration (ug/mL) % Scavenging Activity
50 45%
100 65%
200 80%

Anti-inflammatory activity: Saffron extracts significantly reduced NO production in LPS-
stimulated macrophages in a dose-dependent manner (p < 0.01).

Wound healing: Treated fibroblasts demonstrated accelerated migration and wound closure,
with approximately 70% closure at 24 hours compared to 45% in untreated controls (p < 0.05).
Table 3

Cytokine Inhibition (IL-6 levels

Bar graph showing IL-6 levels with and without extract treatment

Sample IL-6 (pg/mL)
Control 150
Extract-treated &2
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Discussion

The chemical analysis confirms saffron stigma as a rich source of carotenoids, especially crocin,
which is associated with potent antioxidant properties. The observed bioactivities—antioxidant,
anti-inflammatory, and wound-healing—align with saffron’s traditional uses and recent scientific
findings. The reduction in inflammatory mediators and enhancement of cell migration suggest
that saffron carotenoids may modulate key pathways involved in tissue repair. These results
support the potential development of saffron-derived compounds as natural therapeutic agents
for wound management and inflammatory conditions. Future research should include in vivo
studies, mechanistic insights, and formulation development.

Conclusion

This study demonstrates that saffron stigma carotenoids possess significant biological activities
pertinent to healing, including antioxidant and anti-inflammatory effects. These findings
reinforce saffron’s traditional medicinal value and suggest its compounds could be harnessed in
developing novel natural therapies for tissue repair and related health conditions.
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