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Abstract: Crocus sativus is a member of iridaceae family and its use in health management is in practice 

since ancient time. This study was designed through the search engines such as Pub Med, Scopus and 

Google Scholar. Saffron has accompanied all civilizations, whether for its culinary role, for its quality of dye 

or its ancestral virtues rooted in folk medicine. Different parts of Crocus sativus, such as stamen and corolla 

have been employed as a good source of antimicrobial agents. Cancer is one of the most feared diseases 

globally and there has been a sustained rise in its incidence in both developing and developed countries. 

Many common Indian spices and herbs in Indian ayurvedic medicine such as ginger, turmeric, cumin, basil, 

and saffron are known to have anticancer potential. Saffron is the dried stigmas of Crocus sativus L. plant. It 

consists of about 150 components out of which the more powerful phytochemicals are Crocin, Crocetin and 

Safranal. These carotenoids appear to suppress cell growth in neoplastic cells and offer direct protection 

against chemotherapy-induced DNA damage. 

 
Index Terms - Crocus sativus; Antimicrobial activity; Antioxidant activity; Anticancer Activity; Traditional uses. 
 

I. INTRODUCTION 

 

Crocus sativus L. commonly known as saffron, belonging to Iridaceae family. This herbaceous perennial 

plant reaches 10 to 25 cm in height developing from its bulbs. The bulb, of sub-ovoid shape, is of variable 

size and forms. It has a massive structure and is covered by many concentric spathes. Each mother bulb 

produces from apical buds one to three large daughter bulbs and several small bulbs from lateral buds. 

Saffron has two types of roots: fibrous and thin roots at the base of the mother bulb, and contractile roots 

formed at the base of the lateral buds. The leaves vary from five to 11 per bud. They are very narrow and 

measure between 1.5 and 2.5 mm of dark green color. They measure 20 to 60 cm in length with a whitish 

band in the inner part and a rib on the outside. The flowers of Crocus sativus begin to appear at the 

beginning of autumn, towards the end of September of purple color composed of six tepals, three are 

internal, whereas the three others are external, which meet at the long tube that arises from the upper part of 

the ovary. At their appearance, the flowers are protected by whitish membranous bracts. The pistil is 

composed of an inferior ovary from which a thin style, 9 to 10 cm long, arises. The style ends with a single 

stigma composed of three filaments of intense red color whose length exceeds that of the tepals, which are 

the part of the plant interesting for the man from the point of view of culture. 

 It is widely cultivated in different parts of the world, particularly in Iran (Esmaeili, Ebrahimzadeh, Abdi & 

Safarian, 2011). Although the source of saffron is obscure, it is apparently originated from Asia Minor and 

Iran. The name of saffron is derived from Arabic word of za-faran meaning “be yellow” (Winterhalter & 

Straubinger, 2000; Cabellero-Ortega, Pereda-Miranda & Abdullaev, 2007). This exotic plant is a native of 

Southern Europe and now cultivated worldwide in many countries, particularly in Spain, Italy, France, 

Greece, Turkey, Iran and Jammu and Kashmir. This genus is represented in Turkish flora by 70 taxa. Its 

health management properties have been discussed in traditional prescriptions including Chinese, Ayurveda 

and Unani medicines. Crocus sativus has been reported its role as sedative, expectorant, anti-asthma, 

emmenagogue, and adaptogenic agent. Different plant parts like peels, fruits, seeds and rind of Crocus 

sativus contain various biochemically active ingredients such as crocin, crocetin, and safranal in different 

proportion. 
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 Saffron stigmas contain numerous volatile compounds and ingredients including crocin, picrocrocin and 

safranal and these compounds are accountable for color, taste and odor of saffron respectively. Safranal is the 

major coloring constituent of saffron, so saffron is used as a flavoring and coloring agent. In addition to these 

compounds, saffron also contains little amounts of other pigments like anthocyanin, α-carotene, β- carotene, 

and zegxantin. Since one dry stigma in saffron plant weighs about 2 mg and each flower contains three of 

them, approximately 150,000 saffron flowers must be carefully picked for the production of 1 kg of the 

spice. Harvesting the flowers and separating the stigmas is very time consuming. Consequently, saffron is 

still the world’s most expensive spice (Winterhalter & Straubinger, 2000; Melnyk et al., 2010). Saffron petal 

is the main by-product of saffron harvesting which is not usable for the farmers. The amount of saffron petal 

is more than 10000 tons each year (Kafi, Kakhki & Karbasi, 2000). Nowadays, saffron petals are only used 

for dye extraction, which is not flourished yet. 

 Chemical analysis of C. sativus stigmas has shown the presence of about 150 volatile and nonvolatile 

compounds; fewer than 50 constituents, however, have been identified so far. The volatiles consist of more 

than 34 components that are terpenes, terpene alcohols, and their esters among which safranal is the main 

component. Nonvolatile compounds comprise crocins, crocetin, picrocrocin safranal, and flavonoids 

(quercetin and kaempferol). Particularly, crocins, glucosyl esters of crocetin, are watersoluble carotenoids 

and are responsible for saffron’s characteristic colour. Picrocrocin, glycoside of safranal, is responsible for 

the bitter taste of the spice and is precursor of safranal. Safranal, the main component of the distilled 

essential oil, is a monoterpene aldehyde, responsible for its characteristic aroma. 

 

 

Clasification of Crocus sativus 

 

Kingdom Plantae (Angiosperms, Monocots) 

Order Asparagales 

Family Iridaceae 

Subfamily Crocoideae 

Genus Crocus 

Species C. sativus 

 

 
 

Fig 1:  Dried stigmas of saffron 

 
II. MAIN PHYTOCHEMICAL COMPONENTS OF SAFFRON 

  

Chemical analysis of C. sativus stigmas has shown the presence of about 150 volatile and non-volatile 

compounds. Fewer than 50 constituents, however, have been identified so far. The three main biologically 

active compounds are 

1. Crocin, a carotenoid pigment responsible for the yellow-orange color of the spice. 

2. Picrocrocin, bringing saffron flavor and bitter taste. 

3. Safranal, a volatile compound responsible for the aroma and smell so specific to saffron. 
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III. ANTIMICROBIAL ACTIVITY 

 

Multi-drug resistant microorganism to antibiotics is alarmingly rising worldwide. As a treatment module 

against microorganism, natural products or derivatives of medicinal plants represent a symbol of good 

source of antimicrobial agents without any adverse side effect. Different parts of Crocus sativus, such as 

stamen and corolla have been employed as a good source of antimicrobial agents. Extracts of Crocus sativus 

against various bacterial strains have confirmed an improved activity against bacteria and fungi used as test 

organisms. In addition, antibacterial effects of other blends like aqueous, ethanolic and methanolic extracts 

of petal were measured against the food borne pathogens and the results have confirmed that such extracts 

show antimicrobial activity against most of the pathogenic bacteria. 

 

IV. ANTIOXIDANT ACTIVITY 

 

The imbalance between reactive oxygen species (ROS) production and antioxidant level is directly linked to 

the pathogenesis of diseases. The enhancement of antioxidant level or reduction of reactive species level is 

maintained through antioxidant properties of plants or their derivatives. Natural products or derivatives of 

medicinal plants usually contain various components including flavonoids which show a pivotal role as 

antioxidants and free radicals scavenging activity. Numerous studies based on in vivo and in vitro have 

confirmed that Crocus sativus has a significant antioxidant activity. 

Antioxidant activity of saffron has been observed in extract of stigma and such extract shows role in the 

reduction of chlorophyll damage, lipid per oxidation, and protein oxidation. Similarly, other finding has 

confirmed that saffron stigma contains superior antioxidant activity. Earlier findings have demonstrated that 

active and inactive constituents of saffron extract have high antioxidant activity and saffron petal extract 

showed antioxidant activity. Another study demonstrated that constituent of saffron such as crocin has a 

potent antioxidant activity. Lebanon based finding demonstrated that saffron notably decreased lipid per 

oxidation as well increased superoxide dismutase activity when compared to control group. Crocin, 

constituent of saffron showed role in the inhibition of lipid per oxidation and restored SOD activity and 

stigmas of Crocus sativus contains more antioxidant activity as compared to tomatoes and carrots. 

 

V. ANTICANCER ACTIVITY OF SAFFRON 

 
Cancer is defined by uncontrollable division of cells that destroy body tissue. According to World Health 

Organization (WHO) that, cancer major cause of death or morbidity in human population (Globocan, 2016). 

The death toll because of cancer has increased from 7.4 million in 2004 to 8.2 million in 2012 worldwide as 

reported by the International Agency for Research on Cancer (IARC). (Globocan, 2016) [7]. Incidences of 

cancer are being observed to increase, recently and this is mainly attributed to urbanization, industrialization, 

lifestyle changes, increased population and increased elderly population. (Zanardi et al., 2016). Recently 

great emphasis has been given on alternative medicines as the existing treatments for cancer like, 

radiotherapy and chemotherapy are not very promising and have various side effects. Now a day’s 

traditional knowledge has also been utilized for the development of new effective medicines. Many common 

Indian spices and herbs in Indian ayurvedic medicine such as ginger, turmeric, cumin, basil, and saffron are 

known to have anti-cancer potential. (C.M. Kaefer and J.A. Milner, 2011). 

 Cancer is one of the most feared diseases globally and there has been a sustained rise in its incidence in both 

developing and developed countries. It is one of the major non communicable diseases posing a threat to 

world health. Unfortunately, enhancements 

in socioeconomic circumstances are generally associated with increased cancer incidence. China, India, and 

Russia, which share rapidly rising cancer incidence, have cancer mortality rates that are nearly twice as high 

as in the UK or the USA. Vast geographies, 

growing economies, aging populations, increasingly westernized lifestyles, relatively disenfranchised 

subpopulations, serious contamination of the environment, and uncontrolled cancer causing communicable 

infections have all contributed to its rapid rise in incidence. Under Indian circumstances cancer could lead to 

severe social and economic consequences, frequently causing family hardships and societal inequity. In a 

population of ~1.2 billion, nearly > 1 million new cases of cancer are diagnosed every 
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year causing ~600,000e700,000 deaths in 2012. 

 

 

 

 

 

 
 

Fig 2: CROCUS SATIVUS ANTICANCER MACHANISMS 

 

 

 

VI. TRADITIONAL USES OF SAFFRON                      

 
In traditional Iranian medicine, saffron can improve the complexion and can be used 

to treat erysipelas. In traditional Greek medicine, it can refresh the skin of the face and is used to relieve the 

liver of the domination of bile and to treat acne, skin diseases and wounds. In addition, the body may look 

younger and brighter ]. In another category, Hindu women used saffron to make the bindi, the yellow dot on 

the forehead. It is, in a way, a third eye symbolizing good fortune and conscience. Nowadays, saffron tepals 

have been studied in several studies as being rich in crocin and kaempferol, thus representing an important 

source of bioactive compounds for potential cosmetic formulations. Beside the antioxidant properties, 

saffron presents multiple interests for cosmetic applications. The most promising activities are listed 

hereafter. 

 Saffron is known to reduce the pigment called melanin. Thus, it is very effective as a lightening agent for 

the skin. The formulation containing C. sativus extract caused significant depigmentation and anti-rhythmic 

effect on human skin. Melanocytes produce melanin in skin as a mixture of two pigments eumelanin and 

phaeomelanin, which are (brown black) and (red yellow) respectively. Prolonged exposure to the sun is 

extremely harmful because it puts the skin in contact with UV rays, known to cause serious lesions. Saffron 

is known to have anti-sun effects that can protect the skin from harmful UV rays. Studies show that saffron 

lotion may be a better sunscreen than homosalate (an organic compound used in some sunscreens). Thus, 
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saffron can be used as a natural UV absorbing agent. In traditional herbal cosmetics uses, saffron can be 

soaked with a few basil leaves to treat blemishes such as acne. A mixture of soaked saffron strands and 

virgin coconut oil, or olive oil, and a bit of raw milk is an effective way to exfoliate and improve blood 

circulation face skin. Saffron is known to reduce a skin condition called erythema, characterized by 

inflammation, redness or rash.  

Once dried, the spice releases a pleasant aroma described by Aristophanes as a “sensual smell” (Clouds 51) 

admired by the Greeks. It is from safranal, which is the main odoriferous compound of saffron that we 

obtain the note “saffron”. In ancient Greece (around 2000 to 146 BC), saffron was a royal dye and was used 

as a perfume in salons, courts, theaters and bathrooms. Later, its use spread among ordinary people. 

Historically, plant pigments such as curcumin, beet anthocyanins, carotenoids from peppers, chlorophyll 

from green leaves and saffron, have been used to color food and cosmetics, for centuries. Nowadays, many 

commercially used cosmetics are made with the synthetic colorants, which can cause side effects due to 

prolonged use. However, the current trend matches towards healthy natural ingredients incorporated within 

these cosmetic products. In cosmetics, saffron has been used at low levels due to its high cost. It has been 

used as a substitute for turmeric where light exposure would cause fading of turmeric. It also used as a 

substitute for tartrazine. 

From antiquity to the present day, and all over the world, most of the saffron produced was, and is still used, 

in cooking. Its aroma is described by chefs and saffron specialists as resembling honey, but with metallic 

notes. Saffron is used in India, Iran, Spain and other countries as a condiment for rice. In Spanish cuisine, it 

is used in many dishes such as Paella Valenciana, a specialty made from rice, and zarzuela, made from fish. 

Saffron is also used in French bouillabaisse, a spicy fish soup, Italian Milanese risotto and saffron cake. 

Iranians use saffron in their national dish—chelow kabab. Indian cuisine uses saffron in its biryanis, 

traditional dishes made from rice. It is also used in some candies such as gulabjaman and kulfi. In Morocco, 

saffron is used in tea instead of mint, but also as a spice in the preparation of various traditional dishes 

including koftas (meatballs and tomatoes) or mrouzia (a sweet-salty dish made from mutton or dill). Saffron 

is also a central ingredient in the blend of chermoula herbs that perfume many Moroccan dishes. 

The harmful effect of synthetic food dyes has led to their banning in some countries and the return to natural 

dyes. The use of saffron as much as an alternative dye is advantageous in the field of agro-food thanks to the 

high solubility of crocine in water. Thus, the powerful dyeing power of saffron—which could also be used in 

cosmetic—has been used for a long time to color butter, pasta, cheeses, and oleomargarines. The golden 

yellow color of saffron is used in painting, textiles. The saffron solutions remain largely stable in alkaline 

and acidic medium. This property is due to crocin pKa (acid dissociation constant), dicarboxylic acids, 

esters, and nitrogen compounds. Saffron buffers solutions reduce the oxidation of cellulose. Saffron 

continues to dye the clothes of Buddhist monks, silk, wool, and Oriental carpets. Natural dyes have better 

biodegradability and compatibility with the environment, lower toxicity and less allergenic than some of the 

synthetic dyes. 

 

VII. CONCLUSION 

 

Saffron is the most valuable medicinal food product because of its importance in the sustainable 

development of the production areas of this spice. The dried stigmas of the plant Crocus sativus (Iridaceae) 

are used in saffron as a well-known spice 

that has other significance in the pharmaceutical industries, textile dyes, and especially cosmetics; 

nowadays, the latter is ubiquitous and based on the incorporation of healthy and natural ingredients. 

Worldwide researchers are working on the correlation of 

saffron with lowering risk of many types of cancers They are also investigating the contribution of the large 

number of phytochemicals in saffron. Among these phytochemicals, Crocins, Crocetin, and Safranal are 

considered the most pharmacologically advantageous as they affect cell growth regulation, and modulate 

gene expression in cancer cells. Saffron, a spice obtained from the flower of Crocus sativus, is rich in 

carotenoids. Two major natural carotenoids of saffron, crocin and crocetin, are responsible for its color. It 

could be concluded that saffron petal as the main by-product of saffron production possessed considerable 

phenolic compounds which showed high antioxidant power and antimicrobial activity. Therefore, taking into 
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account that saffron petal is discarding more than thousands tons each year, phenolic compounds extracted 

from this solid waste might be used as natural antioxidant. 
 

VIII. ACKNOWLEDGEMENT 

 

 I am highly acknowledged with deep gratitude to my Guide Dr. Purnima Shrivastava, Head, Department of 

Botany, Bhagwant University Ajmer Rajashtan India, for her cooperation, supervision, guidance and 

constant encouragement. 

 

 

 

REFERENCES 
 

1. Abrishami, M.H. Understanding of Iranian Sa_ron, 1st ed.; Tous: Tehran, Iran, 1987. 

 

2. Aung HH, Wang CZ, Ni M, et al. Crocin from Crocus sativus possesses significant antiproliferation 

effects on human colorectal cancer cells. Exp Oncol. 2007;29:175e180. 

 

3. Asdaq SM, Inamdar MN. Crocus sativus (saffron) and its constituent, crocin, as hypolipidemic and 

antioxidant in rats. Appl Biochem Biotechnol. 2010:162(2):358-72  

 

4. Assimopoulou AN, Sinakos Z, Papageorgiou VP. Radical scavenging activity of Crocus sativus L. 

extract and its bioactive constituents. Phytother Res. 2005; 19(11):997-1000.  

 

5. Ahrazem, O.; Argandona, J.; Fiore, A.; Aguado, C.; Lujân, R.; Rubio-Moraga, Â.;Marro,M.; Araujo-

Andrade, C.;Loza, A.P.; Diretto, G.; et al. Transcriptome analysis in tissue sectors with contrasting crocins 

accumulation provides novel insights into apocarotenoid biosynthesis and regulation during chromoplast 

biogenesis. Sci. Rep.2018, 8, 2843. [CrossRef] 

 

6. Baba SA, Malik AH, Wani ZA, Mohiuddin T, Shah Z, Abbas N, et al. Phytochemical analysis and 

antioxidant activity of different tissue types of Crocus sativus and oxidative stress alleviating potential of 

saffron extract in plants, bacteria, and yeast. S Afr J Bot. 2015;99:80-7.  

 

7. Basker, D.; Negbi, M. Uses of sa_ron. Econ. Bot. 1983, 37, 228–236. [CrossRef] Boreddy SR, 

Srivastava SK. Pancreatic cancer chemoprevention by, phytochemicals. Cancer Lett. 

2013;334:86e94.Colledge, M.A.R. ‘Parthians’,Translated to Persian by M. Rajabnia; Hirmand: Tehran, Iran, 

2005; pp. 1–86. 

 

8. Caballero-Ortega, H., Pereda-Miranda, R., & Abdullaev, F. I. (2007). HPLC                 quantification 

of major active components from 11 different saffron (crocus sativus L.) sources. Food chemistry,100,1126-

1131. http://dx.doi.org/10.1016/j.foodchem.2005.11.020 

 

9. Chryssanthi DG, Dedes PG, Karamanos NK, Cordopatis P, Lamari FN. Crocetin inhibits invasiveness 

of MDA-MB-231 breast cancer cells via downregulation of matrix metalloproteinases. Planta Med. 

2011;77:146e151. 

 

10. Dhar A, Mehta S, Dhar G, et al. Crocetin inhibits pancreatic cancer cell proliferation and tumor 

progression in a xenograft mouse model. Mol Cancer Ther. 2009;8:315e323. 

 

11. Das, I.; Das, S.; Saha, T. Sa_ron suppresses oxidative stress in DMBA-induced skin carcinoma: A 

histopathological study. Acta Histochem. 2010, 112, 317–327. [CrossRef] 

 

http://www.jetir.org/
http://dx.doi.org/10.1016/j.foodchem.2005.11.020


© 2020 JETIR March 2020, Volume 7, Issue 3                                                             www.jetir.org (ISSN-2349-5162) 

JETIR2003009 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 47 
 

12. Esmaeili, N., Ebrahimzadeh, H., Abdi, K., & Safarian, S. (2011). Determination of some phenolic 

compounds in crocus sativus L. corms and its antioxidant activities study. Pharmacognosy Magazine, 7, 74-

80. http://dx.doi.org/10.4103/0973-1296.75906 

 

13. Globocan, Available from: URL: http://globocan.iarc.fr/Pages/fact_sheets_cancer.aspx [last accessed 

on 18 jan 2016] 

 

14. Giaccio M. Crocetin from saffron: an active component of an ancient spice,     Critical Reviews in 

Food Science and Nutrition. 2004.     

 

15. Gandomi H, Misaghi A, Abbaszadeh S, Azami L, Shariatifar N, Tayyar N. Antibacterial effect of 

aqueous and alcoholic extracts from petal of saffron (Crocus sativus) on some foodborne bacterial 

pathogens. J Med Plants. 2012;11:189-96.  

 

16. Goli SA, Mokhtari F, Rahimmalek M. Phenolic compounds and antioxidant activity from Saffron 

(Crocus sativus L.) Petal. J Agric Sci. 2012;4(10):175-81  

 

17. Golmohammadzadeh, S.; Jaafari, M.R.; Hosseinzadeh, H. Does sa_ron have antisolar and moisturizing 

effects? Iran. J. Pharm. Res. 2010, 9, 133–140. [PubMed] 

 

18. Giaccio, M. Crocetin from sa_ron. An active component of an ancient spice. Crit. Rev. Food Sci. Nutr. 

2004, 44, 155–172. [CrossRef] [PubMed] Grilli, C.M.; Di Somma, D.; Lauretti, P. Comparative study on 

pollen and pistil                 of Crocus sativus L. (Iridaceae) and its allied species. Ann. Bot. 2001, 1, 93–103. 

 

19. Hosseinzadeh H, Sadeghi Shakib S, Khadem Sameni A, Taghiabadi E. Acute and subacute toxicity of 

safranal, a constituent of saffron, in mice and rats. Iran J Pharm Res. 2013;12:93e99. Hamid B, Sam S, 

Rozati R, Saxena RC. DNA Fragmentation and Cell Cycle Arrest: A Hallmark of Apoptosis Induced by 

crocin from Kashmiri saffron in a Human Pancreatic Cancer Cell line, Asian Pacific Journal of Cancer 

Prevention. 2010, 11. 

 

 

20. Karimi E, Oskoueian E, Hendra R, Jaafar HZ, Evaluation of Crocus sativus L.             stigma phenolic 

and flavonoid compounds and its antioxidant activity. Molecules. 2010;15(9):6244-56  

 

21. Kafi, M., Kakhki, A. H., & Karbasi, A. (2000). Saffron (crocus sativus) Production      and 

Processing: Historical Background, Economy, Acreage, Production, Yield and Uses. Science Publisher, 

Enfield 

 

22. Kumar V, Bhat ZA, Kumar D, Khan NA, Shah MY. Pharmacological profile of Crocus sativus e a 

comprehensive review. Pharmacologyonline. 2011;3: 799e811. 

 

23. Li, C.Y.; Lee, E.J.; Wu, T.S. Antityrosinase principals and constituents of the petals of Crocus sativus. 

J. Nat. Prod. 2004, 67, 437–440. [CrossRef] 

 

24. Li, C.Y.; Wu, T.S. Constituents of pollen of Crocus sativus L. and their tyrosinase inhibitory activity. 

Chem. Pharm. Bull. 2002, 50, 1305–1309. [CrossRef] 

 

25. Mir, H. Herbal Knowledge: Usage of Herbs in Prevention and Treatment of Diseases, with Latest 

Research around the World, 2nd ed.; Daftare Nashre Farhange Eslami: Tehran, Iran, 2004. 

 

26. Melnyk, J. P., Wang, S., & Marcone, M. F. (2010). Chemical and biological          properties of the 

world's most expensive spice: saffron. Food Research International, 43, 1981-1989. 

http://dx.doi.org/10.1016/j.foodres.2010.07.033. 

http://www.jetir.org/
http://dx.doi.org/10.4103/0973-1296.75906
http://globocan.iarc.fr/Pages/fact_sheets_cancer.aspx
http://dx.doi.org/10.1016/j.foodres.2010.07.033


© 2020 JETIR March 2020, Volume 7, Issue 3                                                             www.jetir.org (ISSN-2349-5162) 

JETIR2003009 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 48 
 

 

27. Makhlouf H, Saksouk M, Habib J, Chahine R. Determination of antioxidant activity of saffron taken 

from the flower of Crocus sativus grown in Lebanon. African Journal of Biotechnology. 2011;10(41):8093-

100  

 

28. Mashmoul, M.; Azrina, A.; Huzwah, K.; Barakatun, N.; Mohd, Y.; Sabariah,                M N. Saffron: 

A Natral Potent  Antioxidant as a Promising Anti-Obesity Drug. Antioxidants 2013, 2, 293–308. [CrossRef] 

[PubMed] 

 

29. Mohan A, Narayanan S, Sethuraman S, Krishnan UM. Combinations of plantpolyphenols and 

anticancer molecules: a novel treatment strategy for cancer chemotherapy. Anticancer Agents Med Chem. 

2013;13:281e295. 

 

30. Muzaffar S, Rather SA, Khan KZ. In vitro bactericidal and fungicidal activities of various extracts of 

saffron (Crocus sativus L.) stigmas from Jammu andKashmir, India. Cogent Food and Agriculture. 

2016;2(1):1158999. 

 

 

31. Ochiai T, Ohno S, Soeda S, Tanaka H, Shoyama Y, Shimeno H. Crocin prevents the death of rat 

pheochromyctoma (PC-12) cells by its antioxidant effects stronger than those of [alpha]-tocopherol. 

Neurosci Lett. 2004:362 (1):61-64. 

 

 

32. Papandreou MA, Kanakis CD, Polissiou MG, Efthimiopoulos S, Cordopatis P, Margarity M, et al. 

Inhibitory activity on amyloid-beta aggregation and antioxidant properties of Crocus sativus stigmas extract 

and its crocin constituents. J Agric Food Chem. 2006;54(23):8762-8.  

 

33. Sasieni P. Chemoprevention of cervical cancer. Best Pract Res Clin Obstet Gynaecol. 

2006;20:295e305. 

 

34. Singh AA. India can do more for breast and cervical cancer control. Asian Pac J Cancer Prev. 

2009;10:527e530. 

 

35. Singh M, Suman S, Shukla Y. New enlightenment of skin cancer chemoprevention through 

phytochemicals: in vitro and in vivo studies and the underlying mechanisms. Biomed Res Int. 

2014;2014:243452. 

 

36. Samarghandian S, Borji A, Farahmand SK, Afshari R, Davoodi S. Crocus sativus L(saffron) stigma 

aqueous extract induces apoptosis in alveolar human lung cancer cells through caspase-dependent pathways 

activation. Biomed Res Int. 2013;2013:417928.  

 

37. Tabrizi, S.; Mortazavi, S.A.; Kamalinejad, M. An in vitro evaluation of various Rosa damascena 

flower extracts as a natural antisolar agent. Int. J. Cosmet. Sci. 2003, 25, 259–265. [CrossRef] [PubMed] 

 

 

38. Vahidi H, Kamalinejad M, Sedaghati N. Antimicrobial Properties of Crocus sativus L. Iranian Journal 

of Pharmaceutical Research. 2002;1:33-5.  

 

39. Zargari, A. Medicinal Plants, 1st ed.; Tehran University Publication: Tehran, Iran, 1997. 

 

40. Zeka, K.; Ruparelia, K.C.; Continenza, M.A.; Stagos, D.; Vegliò, F.; Arroo, R.R.J. Petals of Crocus 

sativus L. as a potential source of the antioxidants crocin and kaempferol. Fitoterapia 2015, 107, 128–134. 

[CrossRef]  

http://www.jetir.org/

