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Safflower (Carthamus tinctorius L.) belonging to the Asteraceae family is 

an annual herbaceous plant that is indigenous to Asia, India, and the 

Middle East. It is famous for its rich traditional medicinal applications, 

complex phytochemistry and medicinal properties, growing to a height 

of 130 cm with tubular flowers and lanceolate leaves. The plant contains 

more than 200 bioactive compounds including polyacetylenes, 

flavonoids, and alkaloids such as N-feruloylserotonin, Quino chalcones 

such as hydroxysafflor yellow A (HSYA), and fatty acids that are 

predominantly rich in linoleic acid. Pharmacological studies have 

emphasized its antimicrobial activity against pathogens causing dandruff 

and acne, hypoglycaemic action through the augmentation of insulin 

secretion and the mitigation of oxidative stress, potent antioxidant 

properties, and anti-inflammatory properties due to the presence of 

saponins, stigmasterol, and various other compounds. 
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1. INTRODUCTION 
 

The "Asteraceae" family includes Carthamus tinctorious L. The largest 

family of flowering plants is the Asteraceae, which has over 1500 genera 

and 22,000 species, ranging from woody shrubs to annual herbs. This 

genus is native to Asia, including India and the Middle East. This plant 

tends to be very busy. It can reach a height of 100–130 cm. The leaves 

are large and lanceolate, with serrated edges. The tubular, radial 

blossoms produce large inflorescences, or flower heads (Singh and 

Nimbkar, 2006; Emongor, 2010; Zhou, et al., 2014). 

 

Vernacular Names: Safflower is referred to by numerous names 

globally including kusum, kasunmba, kusumbo, kusubi, karbi, ma, sufir, 

kar/karar, sendurgam, agnisikha, hebu, su, suban, as well as affore, 

asfiore, asfrole, astifore, asfiori, zaffrole, zaffrone, and saffiore. In China, 

it is designated as hung-hua or 'red flower' (Smith 1996). 
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Taxonomical Classification  

Kingdom Plantae 

Division Phanerogamae 

Sub Division Angiospermae 

Class Dicotyledonae 

Sub Class Gamopetalae 

Series Inferae 

Order Asterales 

Family Asteraceae 

Genus Carthamus 

Species tinctorious 

 

1.3 Morphology  

As a thick annual herb, C. tinctorius has several 

branches that are categorized as primary, secondary, 

and tertiary. Each branch ends in a capitulum, which is 

a spherical structure (Zargari 1990). The colour of the 

flower before and after drying was used to define four 

different cultivar groups: (1) yellow blooming and red 

dried flowers, (2) yellow blooming and dried flowers, 

(3) orange blooming and dark red dried flowers, and 

(4) white blooming and dried flowers. Wind, dryness, 

and salinity don't affect safflower (Kaya et al., 2003).  

 

It is possible to grow safflower on low-fertility soil, 

ideally in a warm, dry region (Shabana, et al., 2013). 

India, Bengal, southern France, the United States, Iran, 

Egypt, and China are home to the biggest plantations 

(Hill, 2008; Shirwaikar et al.,2010; Hu et al., 2016). 

 

2. LITERATURE REVIEW 

 

2.1. Phytochemistry 

Safflower's tube-shaped flowers are the main hub for 

its active compounds packed with stuff like 

spermidine, polysaccharides, alkyl diols, lignans, 

sterols, flavonoids, and alkaloids. Beyond the flowers 

the seeds (or achenes) are loaded with healthy 

unsaturated fats, especially oleic and linoleic acids 

(Chen et al., 2023). As Wang et al. (2021) point out the 

tocopherols and those unsaturated fatty acids in the 

seeds bring anti-aging benefits  

 

2.1.1 Flavonoids 

Flavonoids and their glycoside forms stand out as 

safflower's star active compounds they've gotten tons 

of research attention thanks to their tight link to the 

plant's powerful health effects. Pretty much all the 

safflower yellow (SY) and safflower red (SR) pigments 

fall into a group called quinone chalcone glycosides, 

which are these key flavonoid metabolites (Zhang J. et 

al., 2018). So far scientists have pinpointed 25 of these 

quinone chalcone glycosides in safflower, most are 

simple monomers, though a few form dimeric 

polymers. On top of that safflower packs in other 

flavonoid goodies like dihydroflavonoids and flavanols, 

all bringing a range of pharmacological perks. Flavanol 

glycosides top the list of the most studied metabolites 

here some show clear structural similarities and the 

way glucose gets swapped in ties directly to their 

antioxidant power. To date researchers have identified 

35 flavonoid metabolites in safflower with the big-

name flavanols including quercetin, kaempferol, 

apigenin and a few others (Lee et al., 2002).   

 

2.1.2 Polyalkenes 

Safflower's polyalkyne metabolites typically feature 

structures with 10 or 13 carbons. These glycosides in 

the polyyne compounds usually come in an oily form 

that's pretty unstable and tends to clump up when 

exposed to air. But once processed into a powder they 

become much more stable (Li et al., 2017). Zheng et al. 

(2019) note that they're mainly found in the stems, 

roots, flowers, and immature seeds infected by 

Epidermophyton. To date researchers have identified 

26 distinct polyynes from safflower. 

 

2.1.3 Alkaloids and spermidine 

The alkaloid metabolites isolated from safflower 

mostly show up in the seeds and are mainly 

derivatives of 5-hydroxytryptamine (5-HT), which 

stands out for its lower polarity. Safflower oil has 

given us 13 alkaloids, while dried flowers have yielded 

11 (Hao et al., 2010; Sakamura et al., 1980). The plant 

also contains spermidine derivatives featuring three 

coumaryl groups these are spermidine metabolites. 

Researchers used high-speed counter current 

chromatography to pull out five spermidine 

compounds from safflower (Jiang et al., 2014).  

 

2.1.4 Lignans and sterols 

Safflower contains just a handful of lignans like 

lirioresinol A, double tetrahydrofuran syringaresinol 

and a few others. A lignan glycoside, traceloside, was 

investigated to exert an antiestrogenic effect (Peng et 

al., 2017). Zhou et al. (2014) used IR, NMR, and MS 

techniques to identify compounds such as 

stigmasterol, campesterol, pregnenolone, and more. 

 

2.1.5 Polyacetylene 

Polyacetylene represents a class of simple linear 

conjugated polymers and related derivatives with 
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conjugated triple bonds. In early reports of 

polyacetylene in safflower plants in the 1980s, 

polyacetylene has since been distributed in roots, 

flowers, immature seeds, and stems infected with 

Phytophthora (Zhang, et al., 2016). Several pairs of cis-

trans isomers were observed from the structure of 

components isolated from Safflower. Perhaps because 

of its low content its pharmacological action is rarely 

investigated (Zhou, et al.,2014). 

 

2.1.6 Organic Acid:  

Safflower is a plant that contains various organic acids 

in the oil from its seeds. Standard safflower oil 

contains approximately 71-75% linoleic acid, 16-20% 

oleic acid, 6-8% palmitic acid, and 2-3% stearic acid 

(Zhang, et al., 2016). 

 

2.1.7 Other metabolites:  

Many other components have been isolated from C. 

tinctorius, such as roseoside, uridine, uracil erythro-

alkane-6, 8-diol, aromatic glucosides and many more 

(Zhang, 2016). Zhou et al. (2008) discovered three 

new aromatic glycosides along with three known ones. 

On top of that, safflower seeds are mainly packed with 

tocopherol, oleic acid, and linoleic acid.Several pure 

compounds were isolated and proven to have 

biological action. Kinobeon A, isolated from safflower 

cell culture, was shown to have potent antioxidants. In 

addition, the bioactive triterpenoid saponin, 3β-O-[β-

D-xylopyranosyl (1-3)-O-β-D-galac-topyranosyl]-lup-

12-ene-28 oic acid-28-O-α L -rhamnopyranosyl ester, 

exhibits anti-inflammatory activity (Zhou et al., 2014).  

 

2.2 Ethanopharmacology 

 

Safflower has popped up throughout history in all 

sorts of ways from making oil and dyes to medicinal 

remedies and even cooking. Back in ancient Egypt 

people tucked safflower seeds, bundles and flower 

garlands into mummies (Weiss, 1971). Chinese 

mythology highlights safflower as a go-to remedy for 

healing wounds inside or out along with stomach 

tumors and heavy menstrual bleeding. In Iranian 

traditional medicine, it's a staple for tackling colic, 

baldness, phlegm buildup, and skin spots (Imami et al., 

2010). Ancient Persian texts detail its many roles in 

traditional healing. The seeds and flowers act as 

laxatives, while the seed oil helps with paralysis and 

rheumatism (Razi, 2000). It also promotes tissue 

contraction, helps medicines soak into target areas 

more easily and serves as a pain reliever. On top of 

that, people turn to it for vitiligo, hyperpigmentation, 

psoriasis, and even mouth ulcers. 

 

Folks in traditional healing have long turned to 

safflower's fruit and leaves for easing numb limbs, 

breaking up phlegm, and neutralizing scorpion stings 

(Ibn, 2007). The seeds get credit for improving semen 

quality and lifting moods clouded by melancholy, all 

thanks to their natural laxative kick (Jorjani, 2012; 

Uosefi, 1999). Old Persian medical writings highlight it 

for diabetes, fevers tied to phlegm, melancholy, and 

fluid buildup like dropsy (Aghili Khorasani and 

Makhzan al-Adwiyyah, 2011). Safflower's part of the 

Asteraceae family plants that have historically helped 

induce abortions. A water extract from it calms tough 

menstrual cramps, relieves constipation as a laxative, 

and fights inflammation (Zargari, 1992).  

 

2.3 Pharmacological Effects 

 

According to contemporary pharmacological research, 

safflower has anti-inflammatory, antitumor, 

antioxidant, vascular, osteoporosis-preventative, and 

hepatoprotective properties. It also exhibits 

remarkable medicinal efficiency in regulating the 

functions of the neurological, motor, and 

cardiovascular systems. Safflower exhibits significant 

antimicrobial activity against acne-causing bacteria.  In 

the antidandruff test, the microbial inhibition zone 

that causes dandruff was obtained by 9 mm for 

Safflower extract, 3 mm for antifungal (fluconazole), 

and no solvent inhibition zone (control). It is proven 

that the presence of saponins and stigmasterol’s could 

control various microbial growths. The ability of 

saponins to form soap also helps damage the walls of 

microbial cells, which in turn causes leakage of 

proteins and enzymes from these cells (James et al., 

2018). 

 

3. CONCLUSION AND PERSPECTIVE 

 

Based on data gathered from both traditional and 

contemporary literary sources, this article outlines the 

historical applications, chemical constitution and 

extensive pharmacological activities of safflower. 

Pharmacological studies have substantiated the 

traditional uses of safflower. Therefore, future 

research should strengthen the investigation of the 

biological activity of other chemical metabolites, their 

interactions and structure–activity relationships 

between alkaloids and flavonoids. Additionally, clinical 

http://www.ijlsci.in/
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studies are necessary to effectively evaluate the 

efficacy, adverse reactions, and toxicity of safflower. 
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