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Carthamus tinctorius: A plant of the world
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Abstract:

Carthamus tinctorius L., commonly known as safflower, is an annual oilseed crop with a rich history of
traditional medicinal uses and economic importance. This review article aims to comprehensively examine
the medicinal values of C. tinctorius, highlighting its diverse pharmacological properties and therapeutic
applications, alongside its economic significance as a source of edible oil, natural dyes, and other valuable
compounds. We will explore the latest research findings from 2000 to 2024, focusing on in vitro, in vivo,
and clinical studies that validate the traditional uses and uncover novel applications of safflower extracts and
its bioactive constituents. Furthermore, this review will analyze the economic aspects of safflower
cultivation, processing, and market trends, providing a current perspective on its role in agriculture,
pharmaceuticals, and other industries.
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1. Introduction
Carthamus tinctorius L., a member of the Asteraceae family, is an important oilseed crop cultivated
worldwide, particularly in arid and semi-arid regions. Historically, safflower has been used for its vibrant
red and yellow pigments, utilized as dyes for textiles and food coloring. Beyond its use as a coloring agent,
safflower has a long tradition in folk medicine, with various parts of the plant believed to possess therapeutic
properties. Modern research has begun to unravel the scientific basis for these traditional uses, identifying a
range of bioactive compounds responsible for the plant's pharmacological actions. This review aims to
provide a comprehensive overview of the medicinal and economic values of safflower, incorporating the
latest research findings to shed light on its potential for future applications.
2. Botanical Description and Traditional Uses
Carthamus tinctorius is an annual herbaceous plant typically reaching a height of 30-150 cm. It features a
strong taproot, a smooth, branched stem, and spiny leaves. The flower heads, or capitula, consist of
numerous tubular florets, which can range in color from yellow and orange to red and white, depending on
the variety.
Traditionally, different parts of the safflower plant have been used for various medicinal purposes:

o Flowers (Safflower Petals): Used as an emmenagogue, to promote menstruation, treat amenorrhea,

and ease childbirth. Also used for pain relief, inflammation, and cardiovascular health.
o Seeds: Used for their laxative properties and as a source of edible oil. The oil is believed to have
beneficial effects on cholesterol levels and cardiovascular health.

e Whole Plant: Used in some cultures for its anti-inflammatory and antioxidant properties.
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3. Medicinal Values and Pharmacological Properties

Recent research has focused on identifying and characterizing the bioactive compounds present in C.
tinctorius and investigating their pharmacological activities. The main bioactive constituents include:
e Flavonoids: Including quercetin, kaempferol, and luteolin, known for their antioxidant, anti-
inflammatory, and anticancer properties (Choi et al., 2005; Yang et al., 2016).
e Quinones: Including carthamin and safflomin, responsible for the red and yellow pigments, and also
exhibiting antioxidant and anti-inflammatory activities (Li et al., 2010; Zhang et al., 2015).
o Fatty Acids: Safflower oil is rich in unsaturated fatty acids, particularly linoleic acid (omega-6) and
oleic acid (omega-9), which contribute to its cardiovascular benefits (Ferruzi, 2008).
o Other Compounds: Including polysaccharides, phenolic acids, and coumarins, contributing to the
overall medicinal properties.
The following sections detail the main pharmacological activities of C. tinctorius supported by recent
research:
3.1 Cardiovascular Health:
Numerous studies have investigated the potential of safflower oil and extracts to improve cardiovascular
health. The high concentration of linoleic acid in safflower oil is associated with reduced LDL cholesterol
levels and improved lipid profiles (Jones et al., 2005). In vivo studies have shown that safflower extracts can
protect against atherosclerosis and myocardial infarction (Gharby et al., 2018).
3.2 Anti-inflammatory and Analgesic Properties:
Safflower extracts have demonstrated significant anti-inflammatory and analgesic effects in both in vitro and
in vivo models (Lee et al., 2007; Kim et al., 2015). These effects are attributed to the flavonoids and
quinones, which can inhibit the production of inflammatory mediators such as prostaglandins and cytokines.
Clinical studies have shown that safflower extracts can reduce pain and inflammation in patients with
osteoarthritis and rheumatoid arthritis (Zhang et al., 2019).
3.3 Antioxidant Activity:
The flavonoids, quinones, and other phenolic compounds in safflower contribute to its potent antioxidant
activity (Zhao et al., 2008). These compounds can scavenge free radicals and protect cells from oxidative
damage, which is implicated in various chronic diseases, including cancer and cardiovascular disease.
Studies have shown that safflower extracts can protect against oxidative stress in various tissues and organs
(Wang et al., 2012).
3.4 Anticancer Potential:
Emerging research suggests that safflower extracts and their bioactive constituents may possess anticancer
properties. In vitro studies have demonstrated that safflower extracts can inhibit the growth and proliferation
of various cancer cell lines, including breast cancer, colon cancer, and leukemia cells (Park et al., 2013;
Chen et al., 2017). These effects are attributed to the ability of safflower compounds to induce apoptosis

(programmed cell death) and inhibit angiogenesis (the formation of new blood vessels that feed tumors).
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3.5 Neuroprotective Effects:

Recent studies have explored the potential of safflower extracts to protect against neurodegenerative
diseases. In vitro and in vivo models have shown that safflower extracts can improve cognitive function,
reduce neuronal damage, and protect against oxidative stress in the brain (Li et al., 2014; Xu et al., 2020).
These effects are attributed to the antioxidant and anti-inflammatory properties of safflower compounds, as
well as their ability to promote neuronal survival and regeneration.
3.6 Other Potential Applications:
Other areas of research include:
« Wound Healing: Safflower extracts have shown potential in promoting wound healing due to their
anti-inflammatory and antimicrobial properties (Khan et al., 2021).
o Diabetes Management: Studies suggest that safflower oil and extracts may improve insulin
sensitivity and glucose metabolism (Ryu et al., 2012).
o Skin Health: Safflower oil is used in cosmetics for its moisturizing and emollient properties, and
research suggests it may also have anti-aging effects (Lin et al., 2017).
4. Economic Values
Carthamus tinctorius is an economically important crop, with diverse applications in various industries:
4.1 Edible Oil Production:
Safflower oil is a valuable source of edible oil, known for its high content of unsaturated fatty acids,
particularly linoleic acid. It is used in cooking, salad dressings, and margarine production. The demand for
safflower oil has been increasing due to its perceived health benefits and its suitability for various food
applications.
4.2 Natural Dyes and Pigments:
Historically, safflower has been used as a source of natural dyes, particularly carthamin (red) and safflomin
(yellow). These pigments are used in the textile industry, food coloring, and cosmetic applications. With
growing consumer demand for natural and sustainable products, the use of safflower dyes is experiencing a
resurgence.
4.3 Livestock Feed:
Safflower meal, the byproduct of oil extraction, is a valuable source of protein and fiber for livestock feed. It
is used as a supplement for cattle, poultry, and other animals.
4.4 Pharmaceutical and Cosmetic Applications:
The bioactive compounds in safflower, such as flavonoids and quinones, are used in the pharmaceutical and
cosmetic industries. Safflower extracts are incorporated into various products, including anti-inflammatory
creams, antioxidant serums, and skin-lightening agents (Al-Snafi, 2017).
4.5 Other Industrial Applications:
Safflower oil is also used in the production of paints, varnishes, and coatings (Mohammadpour et al., 2019).

Its high linoleic acid content makes it a suitable ingredient for these applications.
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5. Latest Research and Future Directions

Recent research has focused on:

Optimizing Safflower Cultivation: Developing new varieties of safflower with higher oil yields,
improved disease resistance, and better adaptation to different environments (Emongor et al., 2015).
Exploring Novel Extraction Techniques: Investigating more efficient and sustainable methods for
extracting bioactive compounds from safflower (Joshi et al., 2022).

Developing New Safflower-Based Products: Creating innovative products incorporating safflower
extracts for pharmaceutical, cosmetic, and food applications (Srivastava & Chandra, 2023).
Conducting Clinical Trials: Performing more rigorous clinical trials to validate the therapeutic

efficacy of safflower extracts for various health conditions (Lee & Koo, 2024).

Future research should focus on:

Unraveling the Mechanisms of Action: Further elucidating the molecular mechanisms by which
safflower compounds exert their pharmacological effects.

Investigating Synergistic Effects: Exploring the potential synergistic effects of combining
safflower extracts with other natural compounds or conventional medications.

Developing Standardized Extracts: Developing standardized safflower extracts with consistent
levels of bioactive compounds to ensure product quality and efficacy.

Promoting Sustainable Safflower Cultivation: Encouraging sustainable agricultural practices for

safflower cultivation to minimize environmental impact and ensure long-term viability.

6. Conclusion

Carthamus tinctorius is a valuable plant with a rich history of traditional medicinal uses and significant

economic importance. Modern research has provided scientific evidence to support the traditional uses of

safflower, identifying a range of bioactive compounds responsible for its diverse pharmacological

properties. Safflower oil is a valuable source of edible oil, while safflower extracts are gaining increasing

attention for their potential applications in pharmaceuticals, cosmetics, and functional foods. As research

continues to unravel the full potential of this versatile plant, C. tinctorius is poised to play an even greater

role in promoting human health and sustainable agriculture in the future.
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