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ABSTRACT

The use of Herbs in nutrition and in medicine has been recognized over the years. Herbal treatment is one of the
traditional methods used in the treatment of diseases since early ages. Different plant species in different cultures
have been used by trial and error and have been very effective. In this study, information is given about the
phytochemical contents, biological activities, usage areas and general characteristics of Genus Thymbra. As a result
of the literature research, it has been reported that it has remarkable activities such as antioxidant, antimicrobial and
anticancer as well as common usage areas. In this study, the use of Thymbra species in pharmacological designs was
emphasized. Therefore, members of the genus Thymbra are one of the important plant genera used in complementary

medicine and thought to be important natural resources in pharmacological designs.
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INTRODUCTION

Over the years, herbs and medicinal plants were widely used in nutrition and in complementary
medicine. The link between health and nutrition has always been proven (Mohammed et al.,
2018; Unal et al., 2022). Plants are widely used in the treatment of many diseases in developed
and developing countries according to the World Health Organization (WHO) data (Sevindik et
al., 2017; Mohammed et al., 2019). Beside their nutritional value, plants also produce secondary
metabolites known as phytochemicals which exert different bioactivities with high medicinal
effects (Mohammed et al., 2020a; Mohammed et al., 2021a). Many plant species have been
reported to have antioxidant, antimicrobial, anticancer, antiproliferative, anti- inflammatory,
DNA protective, antiaging, hepatoprotective effects (Bouarab Chibane et al., 2019; Mohammed
et al., 2020b; Kapoor et al., 2021; Mohammed et al., 2021b; Yarley et al., 2021; Kamli et al.,
2022; Sevindik et al., 2023; Uysal et al., 2023). In this review, thebiological activities,
phytochemical contents and general properties of Genus Thymbra have been reported by using
literature data.

GENUS THYMBRA

Thymbra, known as Mediterranean thyme, is a genus of plants in the Lamiaceae family. It is
commonly native to the Mediterranean region of Southern Europe, North Africa, and the Middle
East. It generally spreads on calcareous rocks and steppes. It is known that the flower color of
Thymbra consists of purple, pink or blue color. In addition, glandular hairs areabundant
(BrauChler, 2018). Thymbra calostachya (Rech.f.) Rech.f., Thymbra capitata (L.) Cav.,
Thymbra sintenisii Bornm. &Azn., Thymbra spicata L. and Thymbra spicata subsp. intricata
(P.H. Davis) R. Morales are species belonging to the genus Thymbra.

Benefits and usage

Members of the Genus Thymbra are used in many different areas. In nutrition, the leaves and
flower parts of T. spicata and T. spicata subsp. intricata species are dried and preferred for spice
consumption (Akkol et al., 2009). In addition, these species are consumed for breakfast and
canned. It has been reported that the fresh parts of the plant are used in salads. It is known that
members of the genus Thymbra are used as herbal tea (Dirican et al., 2012). For therapeutic
uses, it has also been reported to be used in diseases such as cough, asthma, diarrhea, bronchitis,
cholesterol, stomach pains. It has been observed that T. capitata species is used in tea, spice,
breakfast, salad, soup, pastries and ice cream. It has been reported that it is preferred in conditions
such as antiseptic, ulcer, hypertension, colic, diarrhea, circulatory system, digestive system,
diuretic and wart removal (Hazzit et al., 2009; Kaya et al., 2013; Prasanth et al., 2014).

Nutritional and Mineral Composition

Plants contain many nutrients. Their nutritional properties have put herbs at the top of their diet
lists. In this study, the mineral and nutrition contents of Thymbra species reported in the literature
were compiled. It is shown in Table 1.
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Table 1. Nutritional and Mineral composition of Thymbra species

Nutritional Composition Values (%)
Protein 12.70-19.51
Ash 3.85-7.82
Mouisture 4.50-6.80
Crude fiber 8.89-30.63
Crude fat 6.23-19.97
Carbohydrate 54.61

Mineral Composition Values (mg/kg)

Mg 1923-3598
K 15610-68250
Na 14080-75900
Fe 102.52-684.0
Ca 11416-29965
Zn 9.97-557
Cu 6.77-136.3
Mn 27.20-231

In Thymbra species, protein (12.70-19.51%), ash (3.85-7.82%), mouisture (4.50-6.80%), crude
fiber (8.89-30.63%), crude fat (6.23-19.97%) and carbohydrate (54.61%) (Ucan et al., 2014;
Hayoglu et al., 2016; Tercan et al., 2016; Baytok et al., 2017; Kéten and Satouf, 2019). It has
also been reported that Thymbra species have mineral contents such as Mg (1923-3598 mg/kg),
K (15610-68250 mg/kg), Na (14080-75900 mg/kg), Fe (102.52-684.0 mg/kg), Ca (11416-29965
mg/kg), Zn (9.97-557 mg/kg), Cu (6.77-136.3 mg/kg) and Mn (27.20-231 mg/kg) (Ozcan, 2004;
Kizil et al., 2014; Hayoglu et al., 2016; Tercan et al., 2016; Gedik et al., 2022).

THYMBRA SPECIES BIOACTIVITIES

Plants are natural resources responsible for many biological activities. Many studies have shown
that plants have different biological activities (Mohammed et al., 2022; Mohammed et al., 2023).
By reviewing the different studies published on the members of genus Thymbra and their
bioactivities in the literature, it has been concluded that the pharmacological effects are usually
obtained for Thymbra essential oils after extraction using solvents such as methanol, ethanol,
water, hydrodistillation and butanol. Some of the bioactivities reported for genus Thymbra in
previously published studies are summarized in Table 2.



Uysal et al.

Table 2. Biological activities studies on Thymbra species

Thymbra plants

Biological activity

Usage

References

T. spicata (Syn: T. spicata L.

Antimicrobial, Antioxidant,
antibiofilm, cytotoxic,
anticholinesterase, antidiabetic,
antihypercolesterolemic,

Essential oil, ethanol
extract, methanol
extract,
hydrodistillation

(Al and Yildirim, 2020;
Almeida et al., 2022;
Bayan et al., 2017;
Demiralay et al., 2011;

subsp. spicata L.)

antisteatotic, antitumor, antiviral extract Duran et al., 2012;
Eruygur et al., 2021;
Gumus,2010; Khalil et
al., 2019; Khalil et al.,
2021; Kirkan et al.,
2019; Kilig, 2006,
Mohammed et al.,
2020c; Yiar and Bayar,
2018)
Antimicrobial Essential oil, (Sarac et al., 2009)
hydrodistillation
T. spicata subsp. intricata extract
(P.H.Davis) R.Morales
Antimicrobial, antioxidant, Essential oil, butanol (Gur et al., 2020;Tutar
cytotoxic extract and water etal, 2018)
T. sintenisii Bornm. &Azn. extract, ethanol
(Syn: T. sintenisii subsp. extract
sintenisii)

T. sintenisii subsp. isaurica
P.H.Davis

Antioxidant, anticancer, cytotoxic  Essential oil, ethanol

extract

(Hepokur et al., 2020a)

Thymbra capitata (L.) Cav. Antioxidant, Antimicrobial, Essential Oil, ethanol (Charfi et al., 2019; de-
Antigiardia, cytotoxic, herbicidial  extract, methanol Oliveira et al.,, 2012;
extract Hepokur et al., 2020b;

Karampoula et al., 2016;

Machado et al., 2010;
Merino et al., 2019;
Miguel et al., 2005;
Moukhles et al., 2020;
Faleiro et al., 2005;

Verdeguer et al.,2020)

T. spicata (Syn: T. spicata L. subsp. spicata L..)

In the literature researches, it has been reported that T. spicata has many activities using different
extracts (ethanol and hydrodistillation) and essential oil. In antimicrobial activity studies of the
plant species, it has been reported to be effective against Listeria monocytogenes, Salmonella
typhimurium, Staphylococcus aureus, Monilinia fructigena, Staphylococcus epidermidis,
Bacillus subtilis, Pseudomonas aeruginosa, Enterococcus faecalis, Candida
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albicans, Mycobacteria smegtigenasis, and Fusarium oxysporum f. splycopersici and
Escherichia coli (Kilig, 2006; Gumus, 2010; Bayan et al., 2017; Yilar and Bayar, 2018; Al and
Yildirim, 2020). In addition, it has been reported that the plant has antiviral effects (Duran et al.,
2012). The antioxidant activity of T. spicata was investigated using DPPH, FRAP, CUPRAC,
ABTS, ORAC and TAS kits and it was found to have high antioxidant activity (Bayan et al.,
2017; Khalil et al., 2019; Kirkan et al., 2019; Mohammed et al., 2020c; Eruygur et al., 2021).
In addition, it has been reported that T. spicata has antihypercolesterolemic, antidiabetic,
antisteatotic, antitimor activities in different studies (Demiralay et al., 2011; Khalil et al., 2019;
Kirkan et al., 2019; Khalil et al., 2021). In a different study, it was reported that the
hydrodistillation extract of T. spicata has an inhibitory effect on breast cancer cells (MCF-7) and
prostate cancer cells (PC3), and its anticholinesteraseactivity is high (Eruygur et al., 2021).

T. spicata subsp. intricate (P.H.Davis) R.Morales

Previously, antimicrobial activity of hydrodistillation extract of T. spicata subsp. intricata
against B. subtilis, E. coli, P. aeruginosa, P. fluorescens, P. stutzer, Stenotrophomonas
maltophilia, S. aureus, S. epidermidis, Streptococcus mutans, Micrococcus luteus, Cryseomonas
luteola and C. albicans was investigated using disc diffusion method. According to the results of
the study, it was reported that the highest activity was against B. subtilis and the lowest activity
was against S. aureus (Sarac et al., 2009).

T. sintenisii Bornm. &Azn. (Syn: T. sintenisii subsp. sintenisii)

It has been reported in the literature that the ethanol extract of T. sintenisii (Syn: T. sintenisii
subsp. sintenisii) has antimicrobial activity against K. pneumoniae, Shigella boydii, P.
aeruginosa, Proteus vulgaris, S. aureus, B. cereus and C. tropicalis. In addition, in the same
study, it was reported that the DPPH activity of the plant was high and it was highly effective
on breast cancer cell (MCF-7), human osteosarcoma cell (MG63) and mouse fibroblast cell
(L929) (Tutar et al., 2018). In a different study, it was reported that the butanol and water extract
of the plant had an inhibitory effect on angiotensin converting enzyme (ACE), which plays a role
in cardiovascular disorders and plays a role in hypertension (Gur et al., 2020).

T. sintenisii subsp. isaurica P.H.Davis

Antioxidant activity of the ethanol extract of T. sintenisii subsp. isaurica has been reported in the
literature using the DPPH method. According to the results of the study, DPPH radical scavenger
was used in its antioxidant activity. The result obtained was 27.15 pg/mL, and breast cancer cell
(MCF-7) and mouse fibroblast cell (L929) were used for the anticancer activity of the same
extract. It has been reported that it acts between 7.55 -10.48 ug/mL for breast cancer cells and
between 9.26-12.63 pg/mL for mouse fibroblast cells between 24 and 48 hours (Hepokur et al.,
2020a).

Thymbra capitata (L.) Cav.

In the literature researches, it has been reported that T. capitata has many activities using different
extracts (methanol and ethanol) and essential oil. The antimicrobial activities of the
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plant species have been reported to be effective against P. vulgaris, E. coli, P. mirabilis,
B.subtilis, S. aureus, Salmonella enterica subsp. enterica serovar Typhimurium, L.
monocytogenes, Candida spp., K. pneumoniae, S. boydii, P. aeruginosa and B. cereus (Almeida
et al., 2022; Charfi et al., 2019; de-Oliveira et al., 2012; Faleiro et al., 2005; Hepokur et al.,
2020b; Karampoula et al., 2016; Merino et al., 2019; Moukhles et al., 2020). In a different
study, it was reported that it has an antigiardia effect against Giardia trophozoites (Machado et
al., 2010). In another study, T. capitata was reported to have antioxidant properties using the
DPPH test (Faleiro et al., 2005; Hepokur et al., 2020b; Miguel et al., 2005). In a different study,
it was reported that it showed cytotoxic effects against human breast cancer cell line (MCF-7),
bone cancer cell line (MG63) and fibroblast cell line (L929) (Hepokur et al., 2020b).In addition,
it has been reported that T. capitata has herbicidial activity in a different study (Verdeguer et al.,
2020).

ESSENTIAL OIL CONTENTS

Usually, the aerial parts of the members of the Genus Thymbra were used for the essential oil
preparation. Essential oil content studies on Genus Thymbra are shown in Table 3.

Table 3. Essential oil contents studies on Thymbra species

Thymbra species Geographic Essential oil contents References

regions
T. spicata (Syn: T. Tirkiye, Carvacrol (34.9-78.53%), y- (Akgul and Ozcan, 1999;
spicata subsp.  Lebanon terpinene (6.87-25.6%), p-cymene Khalil et al., 2019; Kirkan et
spicata) (0.85-22.11%), trans caryophyllene  al., 2019; Kuili¢, 2006; Koger,

(5.1-10.41%), B —myrcene (4.8%), 2021; Bayan et al., 2017;
a-terpinene (6.9%), thujene (5.2%),  Yucel-Sengun et al., 2021)
thymol (11.98%)

T. spicata subsp. Turkiye Carvacrol (9.21%-70.98%), (TUmen et al., 1994)
intricata Thymol (50.71%), p-Cymene
(12.80%), y-Terpinene (14.97%)
T. sintenisii (Syn: T. Turkiye Carvacrol (43.31%), Thymol (TUmen etal., 1997)
sintenisii subsp. (32.51%), y-Terpinene (9.40%), p-
sintenisii) Cymene (4.57%), B-Caryophyllene
(4.67%)
T. sintenisii subsp. Tirkiye Carvacrol (39.01%), p-Cymene (Baser et al., 1996)
isaurica (26.38%), y-Terpinene (12.68%),
T. capitata Portekiz, Carvacrol (%24.35-83), y-terpinene  (Bounatirou et al., 2007;
Morocco, (2-26%), p-cymene (4.90-17%) Charfi et al., 2019; de-Oliveira
Spain, Portugal  thymol (9-49.33%), p- et al., 2012; Faleiro et al.,
caryophyllene (1-6.45%) 2005; Figueiredo et al., 2008;

Gagliano et al., 2019;
Machado et al., 2010; Merino
et al., 2019; Miceli et al., 2006;
Miguel et al., 2005; Moukhles
et al., 2020)

It has been reported that the main components in the essential oil content of T. spicata species
are carvacrol (34.9-78.53%), y-terpinene (6.87-25.6%), p-cymene (0.85-22.11%), trans
caryophyllene (5.1-10.41%), B-myrcene (4.8%), a-terpinene (6.9%), thujene (5.2%) and thymol
(11.98%) (Akgul and Ozcan, 1999; Khalil et al., 2019; Kirkan et al., 2019; Kili¢, 2006;
Koger, 2021; Bayan et al., 2017; Yucel-Sengun et al., 2021).1t has been reported that the main
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components in the essential oil content of T. spicata subsp. intricata species are carvacrol
(9.21%-70.98%), thymol (50.71%), p-cymene (12.80%) and y-terpinene (14.97%) (Tumen et al.,
1994).1t has been reported that the main components in the essential oil content of T. sintenisii
species are carvacrol (43.31%), thymol (32.51%), y-terpinene (9.40%), p-cymene (4.57%) and
[-caryophyllene (4.67%) (TUmen et al., 1997).1t has been reported that the main components in
the essential oil content of T. sintenisii subsp. isaurica species are carvacrol (39.01%), p-cymene
(26.38%) and y-terpinene (12.68%) (Baser et al., 1996).It has been reported that the main
components in the essential oil content of T. capitata species arecarvacrol (24.35-83%), y-
terpinene (2-26%), p-cymene (4.90-17%), thymol (9-49.33%) and - caryophyllene (1-6.45%)
(Bounatirou et al., 2007; Charfi et al., 2019; de-Oliveira et al. , 2012; Faleiro et al., 2005;
Figueiredo et al., 2008; Gagliano et al., 2019; Machado et al., 2010; Merino et al., 2019; Miceli
et al., 2006; Miguel et al., 2005; Moukhles et al., 2020).

CONCLUSION

In this study, the usage areas, phytochemical compounds contents and biological activities of
genus Thymbra were compiled. In addition, it stands out with its different biological activities
such as antioxidant, anticancer, antimicrobial, cytotoxic. In this context, members of genus
Thymbra can be used as natural materials in pharmacological designs.

Conflicts of Interest

The authors declares that there is no conflict of interest regarding the publication of this paper.

Funding Statement

This study did not receive any funding in any form.



Uysal et al.

REFERENCES

Akgiil, A. and Ozcan, M. (1999): Essential Qils of FourTurkish Wild-Growing Labiatae Herbs:
Salvia cryptantha Montbr. Et Auch., Satureja cuneifolia Ten., Thymbra spicata L. and
Thymus cilicicus Boiss. et Bal. Journal of Essential Oil Research, 11: 209-14.

AKkkol, E.K., Avel, G., Kiiciikkurt, 1., Keles, H. and Tamer, U. (2009): Cholesterol reducer,
antioxidant and liver protective effects of Thymbra spicata L. var. spicata. J.
Ethnopharmacol., 126: 314-19.

Al, S. and Yildirim, Y. (2020): Antimicrobial activity of Thymbra spicata L. essential oil in
Turkish dry fermented sausages. Ankara UnivVet Fak Derg., 67: 227-233.

Almeida, L., Lopes, N., Gaio, V., Cavaleiro, C., Salgueiro, L., Silva, V., Poeta, P., and Cerca,
N. (2022): Thymbra capitata essential oil has a significant antimicrobial activity
againstmethicillin-resistant Staphylococcus aureus pre-formed biofilms. Lett. Appl.
Microbiol., 74: 787-95.

Baser, K.H.C., Ermin, N., Ozek, T., Demir Cakmak, B., Tiimen, G. and Duman, H. (1996):
Essential Oils of Thymbra sintenisii Bornm. et Aznav. subsp. isaurica P.H. Davis and
Origanum leptocladum Boiss. J Essent Oil Res., 8(6): 675-76.

Bayan, Y., Geng, N., Kusek, M., Gul, F. and Imecik, Z. (2017): Determination of chemical
compositions, antifungal, antibacterial and antioxidant activity of Thymbra spicata L. from
Turkey. Fresenius Environ Bull., 26(12): 7595-99.

Baytok, E., Kara, K., Aksu, T., Guclu, B., Ozkaya, S., Denek, N., Akcay, A. (2017): The effect
of Mediterranean thyme (Thymbra spicata L. var. spicata) essential oil on fattening
performance and ruminal parameters in lamb. Journal of Animal and Feed Sciences, 26(4):
319-325.

BouarabChibane, L., Degraeve, P., Ferhout, H., Bouajila, J. andOulahal, N. (2019): Plant
antimicrobial polyphenols as potential natural food preservatives. J. Sci. Food Agric.,
99(4): 1457-74.

Bounatirou, S., Smiti, S., Miguel, M.G., Faleiro, L., Rejeb, M.N., Neffati, M., Costa, M.M.,
Figueiredo, A.C., Barroso, J.G. and Pedro LG. (2007): Chemical composition,
antioxidant and antibacterial activities of the essential oils isolated from Tunisian Thymus
capitatus Hoff et Link. Food Chem J., 105(1): 146-155.

BrauChler, C. (2018): Delimitation and revision of the genus Thymbra (Lamiaceae). Phytotaxa,
369(1): 15-27.

Charfi, S., Boujida, N., Abrini, J.and Senhaji, N.S. (2019): Study of chemical composition and
antibacterial activity of Moroccan Thymbra capitata essential oil and its possible use in
orange juice conservation. Mater. Today: Proc., 13: 706-12.

Demiralay, H., Akdogan, M.and Ciris, M. (2011): The investigation of the Anti-
hypercholesterolemic Activities of Thymbra spicata Labiata Oil (Karabas Thyme Oil) and
Atorvastatin. J Chem Soc Pak., 33(5): 733.

de Oliveira, A.P., Gaspar, C., de Oliveira, R.P., SilvaDias, A., Salgueiro, L., Cavaleiro, C.,
Pina Vaz, C., de Oliveira, J.M., Queiroz, J.A.and Rodrigues, A.G. (2012): The anti-
Candida activity of Thymbra capitata essential oil: Effectuponpre-formed biofilm. J.
Ethnopharmacol., 140: 379-83.

Dirican, E., Turkez, H. and Togar, B. (2012): Modulatoryeffects of Thymbra spicata L.different
extracts against themercury induced genotoxicity in human lymphocytes In vitro.
Cytotechnology, 64: 181-86.



Genus Thymbra: A Review on Their usage areas, Phytochemical contents and Biological Activities

Duran, N., Kaya, A., Gulbol Duran, G. and Eryillmaz, N. (2012): In vitro antiviral effect of the
essential oils of Thymbra spicata L. on Herpes simplex viriis type 2. 4™ International
Conference on Advanced Materials and Systems, Bucharest/Romania.

Eruygur, N., Kocyigit, U.M., Atas, M., Cevik, O., Gokalp, F., Taslimi, P. and Gulcin, I.
(2021): Composition characterization and biological activity study of Thymbra spicata .
var. spicata essential oil. Cumhuriyet Sci J., 42(3): 565-575.

Faleiro, L., Miguel, G., Gomes, S., Costa, L., Venancio, F., Teixeira, A., Pedro, L.G. (2005):
Antibacterial and antioxidant activities of essential oils isolated from Thymbra capitata
L.(Cav.) and Origanum vulgare L. J. Agric. Food Chem., 53(21): 8162-68.

Figueiredo, A. C., Barroso, J. G., Pedro, L. G., Salgueiro, L., Miguel, M. G., & Faleiro, M.
L. (2008): Portuguese Thymbra and Thymus species volatiles: chemical composition and
biological activities. Current Pharmaceutical Design, 14(29), 3120-3140.

GaglianoCandela, R., Maggi, F., Lazzara, G., Rosselli, S. and Bruno, M. (2019): The essential
oil of Thymbra capitata and its application as a biocide on stone and derived surfaces.
Plants, 8(9): 300.

Gedik, O., Uslu, O.S., Cinar, O. (2022). Determination of Essential Oil Components and Plant
Nutrient Element of Thymbra spicata Species. International Congress on Innovation
Technologies & Engineering, Turkey (Izmir).

Gumus, T. (2010): Determination of the changes of antifungal properties of Satureja hortensis,
Thymus vulgaris and Thymbra spicata exposed to gamma irradiation. Radiat. Phys.Chem.,
79:109-14.

Gur, T., Karahan, F., Bas, Z. and Tiirkoglu, V. (2020): The Determination of Inhibition Effect
of Extracts of Thymbra sintenisii Bornm. et Aznav. subsp on Angiotensin Converting
Enzyme. J. Sci. Technol., 10(3): 1848-56.

Hayoglu, 1., Basyigit, B., Hayoglu, G., Atasoy, A. F. (2016): Cream zahter: a functional food
some chemical and sensory properties. Current Research in Nutrition and Food Science,
4(1), 32-36.

Hazzit, M., Baaliouamer, A., Verissimo, A.R., Faleiro, M.L. and Miguel, M.G. (2009):
Chemical composition and biological activities of Algerian Thymus oils. Food Chem., 116:
714.

Hepokur, C., Misir, S., Cicek, M., Yaylim, l.and Zeybek, U. (2020a): Evaluation of antioxidant
and anticancer effects of Thymbra sintenisii subsp. isaurica extract. J. CancerRes. Ther.,
16(4): 822-27.

Hepokur, C., Misir, S., Tung, T., Tutar, U., Hepokur, A.H. and Cicek, M. (2020b) In vitro
antimicrobial, antioxidant, cytotoxic activities, and wound healing potential of Thymbra
capitata ethanolic extract. Turk J Biochem., 45(6): 843-849.

Kamli, M.R., Sharaf, A.A.M., Sabir, J.S. and Rather, I1.A. (2022): Phytochemical Screening
of Rosmarinus officinalis L. as a Potential Anticholinesterase and Antioxidant—Medicinal
Plant for Cognitive Decline Disorders. Plants, 11(4): 514.

Kapoor, B., Gulati, M., Gupta, R., Singh, S.K., Gupta, M., Nabi, A. and Chawla, P.A. (2021):
A review on plant flavonoids as potential anticancer agents. Curr. Org. Chem., 25(6):
737-47.

Karampoula, F., Giaouris, E., Deschamps, J., Doulgeraki, A.l., Nychas, G.J.E.
andBrissonnetc, F.D. (2016): Hydrosol of Thymbra capitata Is a Highly Efficient Biocide
against Salmonella enterica Serovar Typhimurium Biofilms. Appl. Environ.Microbiol.,
82(17): 5309-53109.



Uysal et al.

Kaya, D.A., Arslan, M., inan, M. and Baskaya, S. (2013): Diurnal changes on content and
composition of Thymbra spicata L. Essential Oil. Res. J. Biol. Sci., 8(1): 6-10.

Khalil, M., Khalifeh, H., Baldini, F., Salis, A., Damonte, G., Daher, A., Voci, A.and Vergani,
L. (2019): Antisteatotic and antioxidant activities of Thymbra spicata L. extracts in hepatic
and endothelial cells as in vitro model sofnon-alcoholic fatty liver disease. J.
Ethnopharmacol., 239: 111919.

Khalil, M., Khalifeh, H., Baldini, F., Serale, N., Parodi, A., Voci, A., Vergani, L. andDaher,
A. (2021): Antitumor Activity of Ethanolic Extract from Thymbra spicata L. aerial Parts:
Effects on Cell Viability and Proliferation, Apoptosis Induction, STAT3, and NF-kB
Signaling. Nutrition and Cancer, 73(7): 1193-1206.

Kilig, T. (2006): Analysis of essential oil composition of Thymbra spicata var. spicata: antifungal,
antibacterial and antimycobacterial activities. Zeitschrift Fur Naturforschung C, 61(5-6):
324-328.

Kirkan, B., Sarikurkcu, C. and Amarowicz, R. (2019): Composition, and antioxidant and
enzyme- inhibition activities, of essential oils from Satureja thymbra and Thymbra spicata
var. spicata. FlavourFragr J., 34(6): 436-442.

Kizil, S., Hasimi, N., Tolan, V. (2014): Biological activities of Origanum, Satureja, Thymbra and
Thymus species grown in Turkey. Journal of Essential Oil Bearing Plants, 17(3), 460-468.

Kocger, O. (2021): Hatay Yoresinde Yetisen Thymbra spicata L. (Zahter/Karabas Kekigi)
Bitkisinin Ugucu Yag Oran ve Bilesenlerinin Belirlenmesi. EJOSAT, 27: 446-49.

Koten, M., Satouf, M. (2019): Farkl1 Formiilasyonlarda Kahvaltilik Zahter Uretimi ve Baz1 Kalite
Ozelliklerinin Belirlenmesi. Gida, 44(3), 513-522.

Machado, M., Dinis, A.M., Salgueiro, L., Cavaleiro, C., Custodio, J.B.A., do CéuSousa, M.
(2010): Anti-giardia activity of phenolic-rich essential oils: effects of Thymbra capitata,
Origanum virens, Thymuszygis subsp. sylvestris, and Lippia graveolens on
trophozoitesgrowth, viability, adherence, and ultrastructure. Parasitol Res., 106:1205-15.

Merino, N., Berdejoa, D., Bento, R., Salman, H., Lanz, M., Maggi, F., Sdnchez Gémez, S.,
Garcia Gonzalo, D. and Pagéan, R. (2019): Antimicrobial efficacy of Thymbra capitata
(L.) Cav. essential oil loaded in self-assembledze innanoparticles in combination with heat
. Ind Crops Prod., 133: 98-104.

Miceli, A., Negro, C. and Tommasi, L. (2006): Essential oil variability in Thymbra capitata
(L.) Cav. Growing wild in Southern Apulia (Italy). Biochem. Syst. Ecol., 34: 528-35.

Miguel, M.G., FalcatoSimées, M., Figueiredo, A.C., Barroso, J.M.G., Pedro, L.G. and
Carvalho, L.M. (2005): Evaluation of the antioxidant activity of Thymbra capitata,
Thymus mastichina and Thymus camphoratus essential oils. J. Food Lipids, 12: 181-197.

Mohammed, F. S., Sevindik, M., Uysal, I., Sevindik, E. and Akgul, H. (2022): A Natural
Material for Suppressing the Effects of Oxidative Stress: Biological Activities of Alcea
kurdica. Biology Bulletin, 49(Suppl 2): S59-S66.

Mohammed, F. S., Sabik, A. E., Sevindik, E., Pehlivan, M., & Sevindik, M. (2020c):
Determination of antioxidant and oxidant potentials of Thymbra spicata collected from
Duhok-Irag. Turkish Journal of Agriculture-Food Science and Technology, 8(5): 1171-
1173.

Mohammed, F. S., Uysal, I. and Sevindik, M. (2023): A review on antiviral plants effective
against different viris types. Prospects in PharmaceuticalSciences, 21(2): 1-21.

10



Genus Thymbra: A Review on Their usage areas, Phytochemical contents and Biological Activities

Mohammed, F.S., Akgul, H., Sevindik, M., Khaled, B.M.T. (2018): Phenolic content and
biological activities of Rhus coriaria var. zebaria. Fresenius Environ Bull., 27(8): 5694-
5702.

Mohammed, F.S., Giinal, S., Pehlivan, M., Dogan, M., Sevindik, M. and Akgul, H. (2020b):
Phenolic content, antioxidant and antimicrobial potential of endemic Ferulago platycarpa.
Gazi Univ. J. Sci.,33(4): 670-77.

Mohammed, F.S., Giinal, S., Sabik, A.E., Akgiil, H. and Sevindik, M. (2020a): Antioxidant
and Antimicrobial activity of Scorzonera papposa collected from Iraq and Turkey. KSU
Tar Doga Derg., 23(5): 1114-18.

Mohammed, F.S., Karakas, M., Akgiil, H. and Sevindik, M. (2019): Medicinal properties of
Allium calocephalum collected from Gara Mountain (Irag). Fresenius Environ Bull.,
28(10): 7419-7426.

Mohammed, F.S., Kina, E., Sevindik, M., Dogan, M. and Pehlivan, M. (2021a): Antioxidant
and antimicrobial activities of ethanol extract of Helianthemum salicifolium (Cistaceae).
Indian Journal of Natural Products and Resources, 12(3): 459-62.

Mohammed, F.S., Pehlivan, M., Sevindik, E., Akgul, H., Sevindik, M., Bozgeyik, I. and
Yumrutas, O. (2021b): Pharmacological properties of edible Asparagus acutifolius and
Asparagus officinalis collected from North Irag and Turkey (Hatay). Acta Aliment.,50(1):
136-143.

Moukhles, A., Belcadi, H., Raissouni, I., Ben driss, A. andlbnMansour, A. (2020): Chemical
Composition, in vitro Antibacterial Activity and Corrosion Inhibition of Essential Oil and
Hydrolat Extract from Aerial Parts of Thymbra capitata (L.) Cav Harvested at Northern
Morocco. TEOP, 23(2): 375-389.

Ozcan, M. (2004): Mineral contents of some plants used as condiments in Turkey. Foodchemistry,
84(3), 437-440.

Prasanth, R.V., Ravi, V.K., Varsha, P.and Satyan, S. (2014): Review on Thymus vulgaris
traditional uses and pharmacological properties. Med Aromat Plants, 3:164-67.

Sarac, N., Ugur, A. and Duru, M.E. (2009): Antimicrobial activity and chemical composition of
the essential oils of Thymbra spicata var. intricata. Int. J. Green Pharm., 2009: 24-28.

Sevindik, M., Akgul, H., Pehlivan, M. and Selamoglu, Z. (2017): Determination of therapeutic
potential of Mentha longifolia ssp. longifolia. Fresenius Environ Bull., 26(7): 4757-63.

Sevindik, M., Mohammed, F. S. and Uysal, I. (2023): Autism: plants with neuro-
psychopharmacotherapeutic potential. Prospects in Pharmaceutical Sciences, 21(3): 38- 48.

Tercan, H. S., Ayanoglu, F., Bahadirli, N. P. (2016): Determination of heavy metal contents and
some basic aspects of widely used herbal teas in Turkey. Nature, 3, 4.

Tutar, U., Hepokur, C., Misir, S., Hepokur, A.l., Duman, F. (2018): Antimicrobial,
Antioxidant, Cytotoxic and Wound Healing Effects of Thymbra sintenisii Extract. Indian
J Pharm Sci., 80(5): 868-74.

Tiimen G, Baser KHC, Ozek T, Ermin N, Duman H. (1997): The essential oil of Thymbra
sintenisii Bornm&Aznav. subsp. sintenisii. J Essent Oil Res., 9: 355-56.

Tiimen, G., Ermin, N., Ozek, T., Kiirk¢iioglu, M.and Baser, K.H.C. (1994): Composition of
essential oils from two varieties of Thymbra spicata L. J Essent Oil Res., 6: 463-568.

Ucan, F., Kulak, M., Cimen, G., Sekeroglu, N. (2014): Kahvaltilik Zahterin Besin Degeri
Acisindan Degerlendirilmesi, 4. Geleneksel Gidalar Sempozyumu, Turkey (Adana).

11



Uysal et al.

Unal, O., Eraslan, E.C., Uysal, 1., Mohammed, F.S., Sevindik, M. and Akgul, H. (2022):
Biological activities and Phenolic contents of Rumex scutatus collected from Turkey.
Fresenius Environ Bull., 31(7): 7341-7346.

Uysal, 1., Koger, O., Mohammed, F.S., Lekesiz, O., Dogan, M., Sabik, A.E., Sevindik, E.,
Gerceker, F.O. and Sevindik, M. (2023): Pharmacological and Nutritional Properties:
Genus Salvia. Adv Pharmacol., 11(2): 140-155

Verdeguer, M., Torres Pagan, N., Mufioz, M., Jouini, A., GarciaPlasencia, S., Chinchilla,
P., Berbegal, M., Salamone, A., Agnello, S., Carrubba, A., CabeirasFreijanes, L.,
RegueiraMarcos, L., SdnchezMoreiras, A.M.and Blazquez MA. (2020): Herbicidal
Activity of Thymbra capitata (L.) Cav. essential oil. Molecules, 25: 2832.

Yarley, O.P.N., Kojo, A.B., Zhou, C., Yu, X,, Gideon, A., Kwadwo, H.H. and Richard, O.
(2021): Reviews on mechanisms of in vitro antioxidant, antibacterial and anticancer
activities of water-soluble plant polysaccharides. Int. J. Biol. Macromol., 183: 2262-71.

Yilar, M. and Bayar, Y.(2018): Antifungal Activity of Thymbra spicata L. and Rosmarinus
officinalis L. Essential Oils against Monilinia fructigena Honey in Whetze. Tirk Tarim
ve Doga Bilimleri Dergisi, 5(2) : 121-26.

Yiicel Sengun, I., Yiicel, E., Oztiirk, B. and Kilic, G. (2021): Chemical compositions, total
Phenolic contents, antimicrobial and antioxidant activities of the extract and essential oil
of Thymbra spicata L. growing wild in Turkey. J. Food Meas. Charact.,15: 386-393.

12



