
See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/355170904

LC/MS-MS Analyses and in vitro anticancer activity of Tourneuxia variifolia

extracts View supplementary material LC/MS-MS Analyses and in vitro

anticancer activity of Tourneuxia va...

Article  in  Natural Product Research · October 2021

DOI: 10.1080/14786419.2021.1986818

CITATIONS

0
READS

3

12 authors, including:

Some of the authors of this publication are also working on these related projects:

Anticancer agents production on Pistacia lentiscus L. View project

Güneydoğu Anadolu Bölgesi Çekirdekli Kurutmalık Üzümlerinin Antioksidan Kapasitesi ile Vitamin ve Mineral İçeriğinin Analizi View project

Sara Zerrouki

University of Constantine 1

1 PUBLICATION   0 CITATIONS   

SEE PROFILE

Mustafa Abdullah Yilmaz

Dicle University

73 PUBLICATIONS   737 CITATIONS   

SEE PROFILE

All content following this page was uploaded by Mustafa Abdullah Yilmaz on 11 October 2021.

The user has requested enhancement of the downloaded file.

https://www.researchgate.net/publication/355170904_LCMS-MS_Analyses_and_in_vitro_anticancer_activity_of_Tourneuxia_variifolia_extracts_View_supplementary_material_LCMS-MS_Analyses_and_in_vitro_anticancer_activity_of_Tourneuxia_variifolia_extracts?enrichId=rgreq-e7d87726c2cead59c4d6941c104d4af0-XXX&enrichSource=Y292ZXJQYWdlOzM1NTE3MDkwNDtBUzoxMDc3NjMyNDQ3ODQwMjU3QDE2MzM5MzkwMDUyMDc%3D&el=1_x_2&_esc=publicationCoverPdf
https://www.researchgate.net/publication/355170904_LCMS-MS_Analyses_and_in_vitro_anticancer_activity_of_Tourneuxia_variifolia_extracts_View_supplementary_material_LCMS-MS_Analyses_and_in_vitro_anticancer_activity_of_Tourneuxia_variifolia_extracts?enrichId=rgreq-e7d87726c2cead59c4d6941c104d4af0-XXX&enrichSource=Y292ZXJQYWdlOzM1NTE3MDkwNDtBUzoxMDc3NjMyNDQ3ODQwMjU3QDE2MzM5MzkwMDUyMDc%3D&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/project/Anticancer-agents-production-on-Pistacia-lentiscus-L?enrichId=rgreq-e7d87726c2cead59c4d6941c104d4af0-XXX&enrichSource=Y292ZXJQYWdlOzM1NTE3MDkwNDtBUzoxMDc3NjMyNDQ3ODQwMjU3QDE2MzM5MzkwMDUyMDc%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/project/Gueneydogu-Anadolu-Boelgesi-Cekirdekli-Kurutmalik-Uezuemlerinin-Antioksidan-Kapasitesi-ile-Vitamin-ve-Mineral-Iceriginin-Analizi?enrichId=rgreq-e7d87726c2cead59c4d6941c104d4af0-XXX&enrichSource=Y292ZXJQYWdlOzM1NTE3MDkwNDtBUzoxMDc3NjMyNDQ3ODQwMjU3QDE2MzM5MzkwMDUyMDc%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/?enrichId=rgreq-e7d87726c2cead59c4d6941c104d4af0-XXX&enrichSource=Y292ZXJQYWdlOzM1NTE3MDkwNDtBUzoxMDc3NjMyNDQ3ODQwMjU3QDE2MzM5MzkwMDUyMDc%3D&el=1_x_1&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Sara-Zerrouki?enrichId=rgreq-e7d87726c2cead59c4d6941c104d4af0-XXX&enrichSource=Y292ZXJQYWdlOzM1NTE3MDkwNDtBUzoxMDc3NjMyNDQ3ODQwMjU3QDE2MzM5MzkwMDUyMDc%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Sara-Zerrouki?enrichId=rgreq-e7d87726c2cead59c4d6941c104d4af0-XXX&enrichSource=Y292ZXJQYWdlOzM1NTE3MDkwNDtBUzoxMDc3NjMyNDQ3ODQwMjU3QDE2MzM5MzkwMDUyMDc%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/University-of-Constantine-1?enrichId=rgreq-e7d87726c2cead59c4d6941c104d4af0-XXX&enrichSource=Y292ZXJQYWdlOzM1NTE3MDkwNDtBUzoxMDc3NjMyNDQ3ODQwMjU3QDE2MzM5MzkwMDUyMDc%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Sara-Zerrouki?enrichId=rgreq-e7d87726c2cead59c4d6941c104d4af0-XXX&enrichSource=Y292ZXJQYWdlOzM1NTE3MDkwNDtBUzoxMDc3NjMyNDQ3ODQwMjU3QDE2MzM5MzkwMDUyMDc%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Mustafa-Yilmaz-82?enrichId=rgreq-e7d87726c2cead59c4d6941c104d4af0-XXX&enrichSource=Y292ZXJQYWdlOzM1NTE3MDkwNDtBUzoxMDc3NjMyNDQ3ODQwMjU3QDE2MzM5MzkwMDUyMDc%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Mustafa-Yilmaz-82?enrichId=rgreq-e7d87726c2cead59c4d6941c104d4af0-XXX&enrichSource=Y292ZXJQYWdlOzM1NTE3MDkwNDtBUzoxMDc3NjMyNDQ3ODQwMjU3QDE2MzM5MzkwMDUyMDc%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Dicle_University?enrichId=rgreq-e7d87726c2cead59c4d6941c104d4af0-XXX&enrichSource=Y292ZXJQYWdlOzM1NTE3MDkwNDtBUzoxMDc3NjMyNDQ3ODQwMjU3QDE2MzM5MzkwMDUyMDc%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Mustafa-Yilmaz-82?enrichId=rgreq-e7d87726c2cead59c4d6941c104d4af0-XXX&enrichSource=Y292ZXJQYWdlOzM1NTE3MDkwNDtBUzoxMDc3NjMyNDQ3ODQwMjU3QDE2MzM5MzkwMDUyMDc%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Mustafa-Yilmaz-82?enrichId=rgreq-e7d87726c2cead59c4d6941c104d4af0-XXX&enrichSource=Y292ZXJQYWdlOzM1NTE3MDkwNDtBUzoxMDc3NjMyNDQ3ODQwMjU3QDE2MzM5MzkwMDUyMDc%3D&el=1_x_10&_esc=publicationCoverPdf


Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journalInformation?journalCode=gnpl20

Natural Product Research
Formerly Natural Product Letters

ISSN: (Print) (Online) Journal homepage: https://www.tandfonline.com/loi/gnpl20

LC/MS-MS Analyses and in vitro anticancer activity
of Tourneuxia variifolia extracts

Sara Zerrouki, Samia Mezhoud, Mustafa Abdullah Yilmaz, Ayse Sahin
Yaglioglu, Derya Bakir, Ibrahim Demirtas & Ratiba Mekkiou

To cite this article: Sara Zerrouki, Samia Mezhoud, Mustafa Abdullah Yilmaz, Ayse Sahin
Yaglioglu, Derya Bakir, Ibrahim Demirtas & Ratiba Mekkiou (2021): LC/MS-MS Analyses and
in�vitro anticancer activity of Tourneuxia�variifolia extracts, Natural Product Research, DOI:
10.1080/14786419.2021.1986818

To link to this article:  https://doi.org/10.1080/14786419.2021.1986818

View supplementary material 

Published online: 08 Oct 2021.

Submit your article to this journal 

Article views: 3

View related articles 

View Crossmark data

https://www.tandfonline.com/action/journalInformation?journalCode=gnpl20
https://www.tandfonline.com/loi/gnpl20
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/14786419.2021.1986818
https://doi.org/10.1080/14786419.2021.1986818
https://www.tandfonline.com/doi/suppl/10.1080/14786419.2021.1986818
https://www.tandfonline.com/doi/suppl/10.1080/14786419.2021.1986818
https://www.tandfonline.com/action/authorSubmission?journalCode=gnpl20&show=instructions
https://www.tandfonline.com/action/authorSubmission?journalCode=gnpl20&show=instructions
https://www.tandfonline.com/doi/mlt/10.1080/14786419.2021.1986818
https://www.tandfonline.com/doi/mlt/10.1080/14786419.2021.1986818
http://crossmark.crossref.org/dialog/?doi=10.1080/14786419.2021.1986818&domain=pdf&date_stamp=2021-10-08
http://crossmark.crossref.org/dialog/?doi=10.1080/14786419.2021.1986818&domain=pdf&date_stamp=2021-10-08


SHORT COMMUNICATION
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ABSTRACT
Several Saharan plants, despite their abundance of natural com-
pounds, have received little attention. In this study, the chemical
composition of polar extracts of Tourneuxia variifolia Coss.
(Asteraceae), an endemic species to Algerian Sahara, was investi-
gated and their anticancer activity was evaluated in vitro. The
phytoconstituents of both ethyl acetate (EtOAc) and n-butanol (n-
BuOH) extracts were screened using LC/MS-MS technique. The
anticancer activity of the above extracts was measured against
human cervical adenocarcinoma (HeLa) cell line. The LC/MS-MS
analyses results revealed that twenty-seven phytochemicals in
EtOAc extract and twenty-three in n-BuOH extract were identified
and quantified from which isoquercetin and astragalin were the
most present. Moreover; the EtOAc extract was found to have a
strong anticancer activity (IC50: 46.797±0.060mg/mL). These find-
ings identified T. variifolia as a potential plant exhibiting anti-
cancer properties.
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1. Introduction

Being a major global public health problem, mortality rates and the incidence of can-
cer continue to rise. 9.6 million cancer deaths and 18.1 million new cancer cases were
estimated in 2018 (Bray et al. 2018). Among men, prostate cancer was second of can-
cer diagnosed with 15.0%. Globally, cervix cancer is detected to be the third most
common cancer among women (Ferlay et al. 2013). Many studies have been con-
ducted on the ability of natural products and their derivatives to inhibit and reverse
cancer growth. Surveys indicated that, nearly 80% of cancer patients use natural prod-
ucts in combination with classic anticancer drugs (Dennis et al. 2009). Flavonoids are
the best known and most studied (Raj et al. 2001). They have many distinct health
benefits (Patil et al. 2009; Crozier et al. 2009), as well as antitumor (Cushman and
Nagarathnam 1991; Choi et al. 1999), antiviral (Selway 1986; Wang et al. 1998) and
antimitotic (Wang et al. 1998) properties. In this paper, we investigated for the first
time, T. variifolia Coss. which is an endemic species belonging to the Asteraceae fam-
ily, as well as the later is the unique in Tourneuxia genus. A literature survey showed
that there were no studies related to the phytochemical and biological properties of
this endemic specie, this lack led us to conduct this study trying to determine the
chemical composition of EtOAc and n-butanol extracts using LC/MS-MS analyses as
well as their anticancer activity.

2. Results and discussion

The EtOAc and n-BuOH extracts of T. variifolia were analyzed by LC/MS-MS method
described and validated by Yilmaz (2020). Twenty-seven and twenty-three compounds
were detected and identified with retention time varying between 3.0 to 41.7min in
EtOAc (Figure S1A) and n-BuOH (Figure S1B) extracts. An overview of both chromato-
grams indicates a much greater richness of the EtOAc extract (Figure S1A) in compari-
son with n-BuOH extract (Figure S1B), Both chromatograms show two major peaks at
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tr 25.6 and 30.4min identified as isoquercetin (20.482; 26.004mg of analyte/g of
extract) and astragalin (18.371; 11.902mg/g of extract) respectively. The other peaks
were characterized by the presence of several phenolic acids and flavonoids. The most
prominent of which were protocatechuic acid, p-coumaric acid, quinic acid, isoquerce-
tin, astragalin, quercetin, rutin, apigenin, luteolin, and kampferol, in addition to other
flavonoids and phenolic acids were found in trace amounts.

The anticancer activities of EtOAc and n-BuOH extracts for T. variifolia and 5-FU
were determined against HeLa cells (Figure S2). Although; EtOAc extract (IC50:
46.797 ± 0.060 mg/mL) was detected to have remarkable anticancer activity compared
with 5-FU at high concentrations. However; n-BuOH extract (IC50: 89.361 ± 0.082 mg/
mL) has moderate antiproliferative activity compared with standard at 100mg/mL
concentration. The anticancer activity of both EtOAc and n-BuOH extracts of T. varii-
folia in this study was very interesting because of the possible toxic effects of their
phytoconstituents. It was shown that quercetin is able to inhibit proliferation of sev-
eral cancer cell lines at 0–200 mM, 24 h incubation inhibited the cell viability of
colon cancer HCT-15 and RKO (De Freitas et al. 2016), and at 0–300 mM, 5 days incu-
bation inhibited the proliferation of the breast cancer and the ovarian cancer cell
lines (Granato et al. 2017; Won et al. 2020). In particular, quercetin has also been
reported to suppress viability of cervix HeLa cancer cells (Xintaropoulou et al. 2015).
Besides; isoquercitrin has been reported to halt the growth of several types of can-
cer cells such as: selected colon cancer cell lines (Choi et al. 2001), murine carcin-
oma (Amado et al. 2009), and SK-MEL-2 human skin (Amado et al. 2014) cancer
cell lines.

Furthermore; a number of studies have investigated the anticancer activity of astra-
galin against various cancer cell lines, including: hepatocellular carcinoma and lung
cancer (Chen et al. 2017; Li et al. 2017) and human leukemia cells (Burmistrova et al.
2011). On the other hand, Yin et al. 2009 reported that at lower concentrations of pro-
tocatechuic acid could provide apoptotic effects in human breast, lung, liver, prostate
and cervix cancer cells.

3. Conclusion

For the first time, Tourneuxia variifolia aerial parts extracts were subjected to LC/MS-
MS analyses to identify and quantify phenolic and flavonoid components, as well as to
assess their biological activities. The investigation of both EtOAc and n-BuOH extracts
of T. variifolia yielded the identification of twenty-eight chemicals with high quantities
of glycolisated flavonoids. Finally; this study shows that EtOAc and n-BuOH extracts
have potent anticancer properties, owing to the presence of phenolic compounds in
the extracts. Based on these findings, T. variifolia could be identified as a potential
plant exhibiting anticancer properties
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