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The objective of this study was to compile and systematize traditional knowledge regarding the medici-
nal uses of pot marigold (Calendula officinalis L.) among the Balkan population, based on existing
literature. The ethnobotanical studies reviewed encompass various regions of the Balkan Peninsula, in-
cluding Bosnia and Herzegovina, Bulgaria, Croatia, and Serbia. These studies identified several
categories of disorders commonly treated with pot marigold flowers in Balkan folk medicine, such as au-
toimmune disorders, cardiovascular conditions, dermatological issues, digestive ailments, neurological
complaints, reproductive system disorders, urinary conditions, and other health issues. Additionally,
fresh pot marigold leaves are traditionally used as a nutritional supplement. This synthesis of traditional
knowledge on the medicinal uses of pot marigold flowers may serve as a valuable foundation for future
studies, potentially leading to the development of new medicinal applications.
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1. INTRODUCTION

The traditional use of medicinal plants has been practiced
worldwide, particularly in developing countries, and is increas-
ingly gaining popularity in developed nations (Dzami¢ and
Mateji¢, 2017; Markovic et al.,, 2022). Conventional medicine
does not fully address a variety of human health disorders,
which has led to a rising global interest in phytotherapy
(Markovicetal., 2022). According to these authors, the long his-
tory of herbal drug use has demonstrated its relative safety and
efficacy. Medicinal herbs are often free from hazardous side
effects (Schultz et al., 2001). However, Dzami¢ and Mateji¢
(2017) warn that while pharmacologically active compounds in
plants benefit health, they may also pose risks due to potential
toxic components. Thus, further scientific research is needed to
confirm the safety of plants intended for medicinal use.

In the Balkan Peninsula, the population traditionally relies on
medicinal plants as common alternatives or complements to
conventional treatments (Dzamic and Matejic, 2017). The sim-
ultaneous use of medicinal herbs alongside official drug
therapies is also prevalent in this region (Zivkoviéetal., 2020).
Traditional knowledge of natural medicinal plant products
has been documented extensively through ethnobotanical

studies, especially over the past two decades. This review
aims to highlight the significance of the traditional use of Ca-
lendula officinalis L. within the Balkan region.

Calendula officinalis L. (pot marigold) is an annual plant species
belonging to the Asteraceae family (Figure 1), native to the
Mediterranean region (Ramos et al., 1998). As a wild species, it
grows in warm Mediterranean habitats and is cultivated in
other parts of the Balkan Peninsula (Sari¢, 1989). Initially culti-
vated as an ornamental plant, it has also been grown
extensively in Europe for its medicinal properties and long-
standing use in traditional medicine. According to Ramos et al.
(1998) and Ashwlayan et al., (2018), pot marigold flowers have
commonly been used externally to treat wounds, ulcers, her-
pes, scars, skin injuries, burns, frostbite, and skin eruptions.
Internally, they serve as bactericidal, diuretic, tonic, analgesic,
antidiabetic, antitumor, anti-ulcer, and anti-inflammatory
agents, and are also used for gastrointestinal disorders, gyneco-
logical issues, and eye diseases. Additionally, pot marigold
extract has shown immunostimulant properties, as well as anti-
fungal and antiviral activity, including effectiveness against
HIV (Patil et al., 2022).
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Fig. 1. Pot marigold (Calendula officinalis L.)

In Serbia, pot marigold flower oil macerate is commonly ap-
plied topically to treat skin disorders, as noted by Gostuski
(1973), Sari¢ (1989), and Tucakov (1990). Additionally, an infu-
sion of the flowers can be used to soothe bee stings (Tucakov,
1990). Pot marigold flower tea is known to induce perspiration
(Gostuski, 1973; Sari¢, 1989; Tucakov, 1990). It can also be used
for kidney ailments, abdominal organ disorders, spleen swell-
ing, and liver diseases (Gostuski, 1973), as well as for stomach
and bile issues (Tucakov, 1990). It is reportedly used to ease
menstrual pain, provides a calming effect for anemic women
(Gostuski, 1973; Sari¢, 1989) and can be applied externally as a
vaginal wash (Tucakov, 1990). Tucakov (1990) have highlight-
ed the antiseptic properties of Calendula officinalis flowers,
while Sari¢ (1989) has also mentioned its use in treating hyste-
ria, chronic illnesses, and even malignant tumors. Dried pot
marigold flowers are the component of different tea products,
packed as tea mixtures for the treatment of kidney inflamma-
tion, constipation, and candidiasis symptoms by the Institute
for Medicinal Plant Research “Dr Josif Panci¢” in Belgrade
(Filipovi¢ and Ugrenovi¢, 2015). Preparations from pot mari-
gold flowers are frequently used topically in moisturizing
creams or tinctures to help stimulate blood circulation and hy-
drate the skin (Pavlovi¢ and Markovi¢, 2024).

2. ETHNOBOTANICAL STUDIES IN THE BALKAN
PENINSULA INCLUDED IN THIS REVIEW

The rural areas of the Balkan Peninsula are notable for ethno-
botanical studies due to their unique mountain ranges, rich
biodiversity, and cultural diversity. This part of Europe re-
flects a history of diverse cultural influences (Zivkovié etal.,
2020), and extensive ethnobotanical research has been con-
ducted here over the past twenty years. Each studied region
features populations of various ethnic backgrounds who have
traditionally utilized local plants for medicinal purposes.

This review includes ethnobotanical studies documenting the
traditional uses of pot marigold (Calendula officinalis L.) across
various Balkan regions: Kopaonik Mt (Jari¢ et al., 2007), central,
southern, and western Bosnia and Herzegovina (éaric’-Kundalic’
et al.,, 2010), Pester Plateau in Sandzak (Pieroni et al., 2011),

Deliblato Sands (Popovi¢ et al., 2012), Zlatibor District
(éavikin et al., 2013), the Suva Planina Mt (Jari¢ et al., 2015),
Bulgaria (Koleva et al., 2015), southern Kosovo and Metohija
(Mustafa et al., 2015), northeastern Bosnia and Herzegovina
(Saric-Kundalic et al., 2016), Svrljig and Timok (Matejic¢ et al.,
2020), Strpce area in southern Kosovo and Metohija (Mustafa
etal., 2020), P¢inja District (Zivkovic' etal., 2020), KurSumlija
(Peli¢ et al., 2021), the Adriatic Islands in Croatia (Luczaj et
al., 2021), the Stara Planina Mt (Jari¢ et al., 2024), Pirot District
(Markovi¢ et al., 2024), and Rujan Mt (Simi¢ et al., 2024)
(Table 1).

3. THE USE OF POT MARIGOLD IN ETHNOBOTAN-
ICAL STUDIES ON THE BALKAN PENINSULA

In the Kopaonik Mt of Serbia, pot marigold has traditionally
been used topically in the form of an oil-based cream (oint-
ment) to treat fungal foot infections, wounds, burns, frostbite,
leg swelling, and painful veins (Jari¢ et al., 2007). It is also tak-
en internally as a vermifuge in tea form. In Bosnia and
Herzegovina, pot marigold is used in ointments for skin inju-
ries, burns, varicose veins, and leg pain, while the infusion is
taken for increased vaginal secretion (éaric’-Kundalic’ et al.,
2010). On the Sandzak region's Pester Plateau, pot marigold is
traditionally used to treat hepatitis (Pieroni et al., 2011), and in
Deliblato Sands, it has been noted as an emmenagogue, mild
purgative, and diuretic (Popovi¢ et al., 2012).

In Serbia's Zlatibor District, pot marigold is applied externally
for skin issues, burns, wounds, hemorrhoids, and varicose
veins, and is also used internally for digestive disorders and
gastric or duodenal ulcers (Savikin et al., 2013)). In Suva Pla-
nina Mt, pot marigold flowers are used internally to support
blood circulation, and as an antidiarrheal, while external ap-
plications serve to treat burns, skin complaints, varicose veins,
and hemorrhoids (Jari¢ et al., 2015). In Bulgaria, pot marigold
is used as a prophylactic and anti-inflammatory for nerve is-
sues, stomach disorders, ulcers, wounds, and blood
detoxification (Koleva et al., 2015). In South Kosovo and Me-
tohija, pot marigold serves as an antibacterial and antifungal
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Table 1. A comparative review of the traditional use of pot marigold (Calendula officinalis L.) across the Balkan Peninsula,

Group of disorder Indication Form of use EI/ Region Reference
Au Bone ache Ointment E Adriatic Islands — Croatia Luczaj et al., (2021)
Bone pain Ointment E Pcinja district Zivkovié et al., (2020)
Carcinomas Infusion I Rujan Mt Simic et al., (2024)
Hepatitis Infusion I Pester Plateau Pieroni et al., (2011)
Pain in the legs Ointment E Bosnia and Herzegovina Sari¢ Kundalic et al., (2010)
Rheumatic pain Extractin alcohol /= Pirot District Markovic et al., (2024)
ointment
. Ointment Kopaonik Mt Jari¢ et al., (2007
Swelling of the leg Extract in “rakija” E Adriatic Izlands — Croatia Luczaj et al.,( (202;)
Ca Blood vessels Infusion I Svrljig region Matejic et al., (2020)
Detoxification of the blood Infusion I Stara planina Mt Jari¢ et al., (2024)
. . . Suva Planina Mt aric et al., (2007
Cireulation Infusion L Pirot District Ma]rkovic' et ag., (20)24)
Good for blood Infusion I Adriatic Islands — Croatia Luczaj et al., (2021)
Zlatibor District Savikin et al., (2013)
Suva Planina Mt Jari¢ et al., (2015)
Hemorrhoids Ointment / tincture E Svrljig region Matejic¢ et al., (2020)
Pirot District Markovié et al., (2024)
Rujan Mt Simic et al., (2024)
Painful veins Ointment E Kopaonik Mt Jaric et al., (2007)
Bosnia and Herzegovina Sari¢ Kundali¢ et al., (2010)
Varicose veins Ointment / tincture E Zlatibor District Savikinet al, (2013)
Suva Planina Mt Jari¢ et al., (2015)
Stara planina Mt Jari¢ et al., (2024)
Vein inflammation Ointment E Adriatic Islands — Croatia Luczaj et al., (2021)
Vein problems Ointment E Pcinja district Zivkovi¢ et al., (2020)
Dm Abscesses Ointment E Konjuh Mt Saric-Kundalic et al., (2016)
Kopaonik Mt Jaric et al., (2007)
Zlatibor District Savikin et al., (2013)
Suva Planina Mt Jari¢ et al., (2015)
South Kosovo and Metohija Mustafa et al., (2015)
Burns Ointment E Svrljig region Matejic et al., (2020)
Timok region Matejic et al., (2020)
Péinja district Zivkovié et al., (2020)
Kurs$umlija Deli¢ et al., (2021)
Rujan Mt Simic et al., (2024)
Bruises Ointment E Timok region Matejic et al., (2020)
Cuts Ointment E Timok region Matejic¢ et al., (2020)
Frostbite Ointment E Kopaonik Mt Jaric et al., (2007)
Fungous ailments of the feet Ointment E Kopaonik Mt Jari¢ et al., (2007)
Lacerations Ointment E étrpce region Mustafa et al., (2020)
Rashes Ointment E Konjuh Mt Saric-Kundalic et al., (2016)
Zlatibor District Savikin et al., (2013)
Skin complaints / diseases Ointment E Suva 'I.’lamn'a Mt J arls ?t al,, (2015)
Svrljig region Matejic et al., (2020)
P¢inja District Zivkovié et al., (2020)
Skin infections Ointment E Strpce region Mustafa et al., (2020)
Skin injuries (in mixtures) Balm E Bosnia and Herzegovina Sari¢ Kundali¢ et al., (2010)
Sunburns Ointment E  South Kosovo and Metohija Mustafa et al., (2015)
Ulcers Ointment E Konjuh Mt Saric-Kundalic et al., (2016)
Kopaonik Mt Jaric et al., (2007)
Zlatibor District Savikin et al., (2013)
South Kosovo and Metohija Mustafa et al., (2015)
Konjuh Mt Saric-Kundalic et al., (2016)
Wounds Ointment E Timok region Matejic¢ et al., (2020)
Pcinja District Zivkovic et al., (2020)
Kur$umlija Delic¢ et al., (2021)
Adriatic Islands — Croatia Luczaj et al., (2021)
Rujan Mt Simic et al., (2024)
Dg Antidiarrheal Infusion I Suva Planina Mt Jari¢ et al., (2015)
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Abdominal pain Infusion I Timok region Matejic et al., (2020)
Light purgative Infusion I Deliblato Sands Popovié et al., (2012)
Liver diseases / complaints Infusion 1 I?;ii;ggfftf:?t Zl\i/ial:z]\l/ icée;taell.l/.,(?g 02 20 3)
Digestive disorders / com- . . Zlatibor District Savikin et al., (2013)
plaints Infusion /tincture I Péinja District Zivkovié et al., (2020)
For stomach Infusion E Pirot District Markovi¢ et al., (2024)
Gastric and duodenal ulcer Infusion / tincture I Zlatibor District Savikin et al., (2013)
Gastrointestinal system dis- Infusion I Konjuh Mt Saric-Kundalic et al., (2016)
orders
Stomach diseases / troubles Infusion / extract in I Pirot Disrict Markovié et al., (2024)
alcohol
Stomach pain / stomachache Infusion I Tlgsjl;ﬁ:n I\;I?Ifiléceitil," é%gi()))
Dp Liver cleanse Infusion I Pirot Disrict Markovié et al., (2024)
Blood purification Infusion I Pirot Disrict Markovi¢ et al., (2024)
Nr Mental illnesses Infusion I Konjuh Mt Saric-Kundalic et al., (2016)
Sedation Infusion I Pirot Disrict Markovié et al., (2024)
Pr Disease prevc;nhon (coffee Infusion I Pirot Disrict Markovié et al., (2024)
substitute)
Improvement of the immune Infusion I Pirot Disrict Markovié et al., (2024)
system
Rp Ovarian cysts Infusion I sz;alzlls\?:t Mg:rl;(i)zlect eatl _?1("2(()22%4)
Emmenagogue Infusion I Deliblato Sands Popovié et al., (2012)
Gynecological problems Infusion I Pirot Disrict Markovic et al., (2024)
Increased vaginal secretions Infusion I Bosnia and Herzegovina Sari¢ Kundalié et al., (2010)
Konjuh Mt Saric-Kundalic et al., (2016)
Inflammation of the ovaries Infusion I Rujan Mt Simié et al., (2024)
Menstrual cycle disorders Infusion I Rujan Mt Simic¢ et al., (2024)
Painful menstruation Infusion I Timok region Matejic¢ et al., (2020)
Rs Dry cough Infusion I Rujan Mt Simic¢ et al., (2024)
Ur Diuretic Infusion I Deliblato Sands Popovié et al., (2012)
Urogenital system inflam- Infusion i Konjuh Mt Saric-Kundalic et al., (2016)
mations
Vr Against shoulder pain Ointment E Pirot Disrict Markovi¢ et al., (2024)
Antibacterial Infusion I South Kosovo and Metohija Mustafa et al., (2015)
Antifungal Infusion I South Kosovo and Metohija Mustafa et al., (2015)
Bone fractures Ointment E Konjuh Mt Saric-Kundalic et al., (2016)
Chills Infusion I Rujan Mt Simic¢ et al., (2024)
For better eyesight Infusion I Pirot Disrict Markovic et al., (2024)
In nutrition* Fresh leaf I Pirot Disrict Markovié et al., (2024)
Vermifuge Infusion I Kopaonik Mt Jari¢ et al., (2007)
Weakness / tiredness Infusion I Stara planina Mt Jari¢ et al., (2024)

* The only known use of the leaf (all other uses are of flowers).
E /I -mode of administration: E — external, I — internal.

Group of disorders: Au - Autoimmune diseases, Cd - cardiovascular, Dm — dermatology, Dg — digestive, Dp — depurative, Nr —neurological conditions, Pr— preven-

tive, Rp — reproductive system disorders, Rs — respiratory diseases, Ur — urinary system disorders; Vr — various.

treatment and is used to treat burns and skin wounds (Mustafa
etal., 2015). Around Konjuh Mt in Bosnia and Herzegovina, pot
marigold is used internally for urogenital and gastrointestinal
issues, mental health, and externally for wounds, bone frac-
tures, rashes, ulcers, and abscesses (Saric-Kundalic et al., 2016).
In Svrljig, southeastern Serbia, it is applied externally for burns
and skin issues, while internal uses include liver and vascular
health (Mateji¢ et al., 2020). In the Timok region, in eastern Ser-
bia, pot marigold is used externally for burns, bruises, and
wounds, and internally for abdominal and menstrual pain
(Matejic et al., 2020). In gtrpce (Kosovo and Metohija), it treats
lacerations and skin infections (Mustafa et al., 2020).

In Péinja District, southeastern Serbia, pot marigold treats
burns, wounds, skin issues, vein problems, and bone pain ex-
ternally, and is used internally for digestive and liver ailments
(Zivkovi¢ et al., 2020). In Kursumlija, pot marigold is applied to

heal burns and wounds (Peli¢ et al., 2021). On Croatia’s Adriat-
icIslands, pot marigold flowers are used in infusions for blood
health and as a cream for vein inflammation, wounds, and ach-
ing bones. It is also used in a homemade alcohol-based drink
(rakija) for leg massages (Luczaj et al., 2021).

In Stara Planina Mt, southeastern Serbia, pot marigold infu-
sions are used internally for blood detoxification and to
alleviate weakness, while ointments are used externally to
treats varicose veins (Jari¢ et al., 2024). In Pirot District, ethno-
botanical studies across 157 villages reveal widespread
external use of pot marigold in ointments for cracked skin,
shoulder pain, burns, hemorrhoids, skin conditions, and vari-
cose veins, as well as internal use in infusions for blood
purification, ovarian cysts, immunity, liver cleansing, and di-
gestive issues (Markovic et al., 2024). Pot marigold leaves are
also used fresh in nutrition.
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Lastly, around Rujan Mt, southeastern Serbia, pot marigold is
used internally for carcinoma, hemorrhoids, abdominal pain,
ovarian cysts, menstrual disorders, and dry cough, and ap-
plied internally for hemorrhoids, burns, and wounds (Simic¢ et
al., 2024).

3.1. The form of pot marigold used in the Balkans

Pot marigold cream, or ointment, is the primary form of ex-
ternal application cited in the studies. This preparation
involves an oil extract of pot marigold flowers (Calendulae flos),
which are macerated in homemade lard, olive or sunflower
oil. Traditionally, homemade lard is washed multiple times
(usually nine) until it becomes white. The pot marigold flow-
ers are then simmered with the lard to create the ointment.
First, 50 grams of dried pot marigold flowers and 500 grams of
warm, unsalted lard are measured out and combined. Their
mixture is fried for 5 minutes, and, after 24h, reheated and
strained (Filipovi¢ and Ugrenovi¢, 2015). For the preparation
of oily macerate, the authors describe the following proce-
dure: 200 grams of pot marigold flowers are poured over with
one liter of olive or sunflower oil, immersed, subsequently
strained, and ready to use after one month. According to the
same authors, fresh pot marigold flowers can also be mixed
with coconut oil. This preparation mixture needs to be warmed
slightly, and then left to cool. If the mixture is too thick, a little
more of another base oil can be added to reduce the density.
Pot marigold balm, less frequently mentioned in Balkan eth-
nobotanical studies, is a more fluid or liquid preparation, used
to heal or soothe the skin. Balms known as “mehlems” are
specific to Bosnia and Herzegovina, where they are tradition-
ally prepared from freshly chopped flowers of pot marigold
mixed with warmed resins from the Abies species and olive oil
as additives (Sarié-Kundali¢ et al., 2010).

Tinctures (alcohol-based extracts) are the least common for ex-
ternal use and are often prepared by macerating the homemade
alcoholic beverage, rakija (Luczaj et al., 2021). Hundreds of
dried pot marigold flowers are placed in a liter of medicinal
ethanol or rakija (Janackovic et al., 2022), and stored in a cool,
dark place for a period of 2—4 weeks. The preparation method is
simple and effective, aligning with the findings of scientific re-
search, which supports pot marigold's use in the treatment of
a wide range of skin conditions and the promotion of tissue
repair (Dinda et al., 2015; Patil et al., 2022). The mentioned ref-
erences provided highlight the active compounds in C. officinalis
and their therapeutic applications, validating the efficacy of its
tincture both in traditional and modern herbal medicine.
Internally, pot marigold flowers are used as an infusion (tea).
To prepare, 1-2 teaspoons of dried flowers are steeped in one
cup of boiling water for five to ten minutes. The recommend-
ed dose is two to three cups of unsweetened tea, which is bitter
in taste, per day (Filipovi¢ and Ugrenovi¢, 2015; Kemper, 1999).
Pharmacological studies (Bertges et al., 2006; Dilucia et al., 2023)
provide scientific support for the common uses of pot marigold
infusion, noted in ethnobotanical research, offering both tradi-
tional and modern perspectives on its medicinal value.
Additionally, fresh pot marigold leaves are sometimes con-
sumed in salads across the Balkans (Markovi¢ et al., 2024), as
they are rich in vitamins and minerals, with a taste and com-
position similar to dandelion (Taraxacum officinale L.) leaves.

3.2. Comparison with traditional uses in other regions

Pot marigold flowers are traditionally used not only as an in-
fusion, tincture, or ointment, but also as a food dye and spice
(Ercetin et al., 2012), especially in regions the species is native
to: Spain, Portugal, Italy, Malta, Greece, Turkey, and northern
parts of Africa (Ercetin et al., 2012). The people of Greece use
pot marigold orally in the form of a decoction against throm-
bophlebitis, stomach ulcers, liver disorders, and topically for the

treatment of wounds and eczema (Hanlidou et al., 2004), as do
the subjects of the above-mentioned ethnobotanical studies of
Bosnia and Herzegovina, Bulgaria, Croatia, and Serbia.

In Slovenia, the population uses pot marigold internally in the
form of an infusion for the treatment of intestinal problems,
stomach pain, insomnia, and to treat increased vaginal secre-
tion. A pot marigold ointment with lard is used externally for
the treatment of burns, sunburns, bruises, and eczema, as well
as against contusions in painful areas of knees, shoulders, and
joints (Lumpert and Kreft, 2017). Similar uses were reported in
our research from other Balkan countries.

Cenk (2022) has recorded that in Turkey, pot marigold was
used as an antipyretic for the treatment of wounds and burns,
against mental illnesses, cardiovascular diseases, gastrointes-
tinal ulcers, dysmenorrhea, and for cancer prevention —uses
similar to those observed in Balkan countries. The same author
mentioned that pot marigold is used in the treatment of eczema
and psoriasis among the population of Turkey, which has not
been noted in ethnobotanical studies of the Balkans. Ugulu and
Aydin (2011) mentioned the use of pot marigold against skin
cancer, burns, and wounds in Turkey —applications similar to
those recorded in Balkan countries.

The people of France usually use pot marigold flowers as a tea
to lower temperature and perspiration (Sharrif Moghaddasi,
2012). Similar uses have been recorded in southeastern Serbia
(Jari¢ et al., 2024; Simi¢ et al., 2024).

Among the people of England, fresh juice from pot marigold
was traditionally used against jaundice, constipation, as well
as to shortening the duration of menstrual bleeding, while the
decoction of flowers was used for the treatment of measles
and smallpox (Abdelwahab et al., 2022). These uses were not
mentioned in the Balkans.

The Indian population used the flowers of C. officinalis for the
treatment of wounds, ulcers, frostbite, skin injuries, and to puri-
fy blood (Abdelwahab et al., 2022), which were uses mentioned
in Balkan countries.

The people of the Balkan Peninsula use the fresh leaves of pot
marigold as a salad (Markovic¢ et al., 2024), while in North
America the common practice is to eat it as a soup (Sharrif
Moghaddasi, 2012).

3.3. Unique uses of pot marigold in the Balkans relative to
global practices

Scientific existing ethnobotanical papers from the Balkans on
the traditional uses of C. officinalis could potentially reveal
new uses or unique regional applications that may not be
widely documented in other parts of the world. Ethnobotani-
cal studies focus on the ways in which plants have been used
by local populations throughout history, and the Balkans,
with their rich cultural diversity and long history of tradition-
al medicine, may hold specific uses of pot marigold that are
not commonly recognized in broader scientific or global con-
texts.

Pot marigold has long been used to treat a range of skin condi-
tions, but its specific uses can vary from region to region. In
some parts of the Balkans, pot marigold may be applied to
conditions that are specific to the local environment or cli-
mate, such as the treatment of sunburns in South Kosovo and
Metohija (Mustafa et al., 2015) (Table 1).

There may be local uses of C. officinalis in treating respiratory
issues in the Balkans. Pot marigold has been used as a tea for
soothing dry coughs, or other chest-related conditions, partic-
ularly in rural or mountainous areas, where herbal knowledge
is passed down through generations, as noted by Simi¢ at al.
(2024) in areas surrounding Rujan Mt (Table 1).

While C. officinalis is not widely known as a culinary herb
globally, it may be used traditionally as food in the Balkans, in
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ways that are not documented in other regions. In the Pirot
District (southeastern Serbia), pot marigold leaves may be
added to salads (Markovic et al., 2024), while in other areas of
Serbia the flowers are used as a spice in soups, broths and
meals (Filipovi¢ and Ugrenovi¢, 2015) for both flavoring and
medicinal purposes, such as aiding digestion or reducing in-
flammation. Filipovi¢ and Ugrenovi¢ (2015) also mentioned
fresh pot marigold juice, which can be prepared with fresh pot
marigold flowers and stems mixed up in a blender with apple
and carrot.

In some Balkan rural areas, C. officinalis might be used for the
treatment of animal health issues, particularly in livestock. Pot
marigold flowers in the form of water extract have been used
in the Pirot District (southeastern Serbia) for the treatment of
colds in animals such as cattle, horses, or sheep, or infections,
such as swine and sheep erysipelas on the hoof (Markovi¢ et
al., 2021). Subarevi¢ et al. (2015) mentioned the antiseptic and
soothing use of pot marigold salve with lard for wounds. The
same author mentioned the preparation procedure for this
formulation. Melt the lard and marigold petals on low heat.
When everything is well combined, remove it from the heat
and let it stand for 24 hours, then melt it again on low heat
and strain. Once cooled down, it can be used for coating the
skin of livestock. The same use was mentioned by Simic¢ et al.
(2024) at Rujan Mt. Improvement of blood count of cow, goat,
and pig in the form of pot marigold infusion, taken internally,
was also mentioned at Rujan Mt by the same authors. The
treatment of diarrhea in ruminants with an infusion of pot
marigold was mentioned by Davidovic¢ et al. (2012; 2011). It is
possible that the mentioned uses of pot marigold may not be
widely documented outside of the region, because traditional
veterinary practices are often localized.

Finally, pot marigold has symbolic significance in some Bal-
kan traditions and is often linked to festivals and rituals. For
example, it may be used in traditional Balkan celebrations,
such as those around the summer solstice or harvest, as a pro-
tection or fertility symbol. In the traditional culture of Serbia,
pot marigold flowers are picked on St. George’s Day, put in
water together with colored Easter eggs, and this water is then
used for face washing (Daji¢ Stevanovic et al., 2014). In the
folk practices of Bulgaria, the flowers of pot marigold may be
used in spiritual protection rituals or to bring good luck and
prosperity, in the form of amulets, i.e., wearable charms
(Nedelcheva and Draganov, 2014), which may not be com-
monly known in global ethnobotanical studies.

4. POT MARIGOLD'S ACTIVE COMPOUNDS AND
THEIR LINK TO ITS EFFECTS AND APPLICATIONS

Pot marigold is rich in a variety of bioactive compounds, in-
cluding carotenoids, flavonoids, triterpenoids, glycosides,
saponins, polysaccharides, steroids, sterols, quinones, essen-
tial oils, and amino acids (Ashwlayan et al., 2018; Ercetin et al.,
2012; Patil et al., 2022).

The antioxidant compounds in pot marigold, notably flavo-
noids and carotenoids, help protect the skin from oxidative
stress and contribute to the healing of various skin conditions
(Bernatoniene et al., 2011). Lutein and beta-carotene, the most
plentiful carotenoids in pot marigold flowers, influence wound
healing (Dhingra et al., 2022), and cell rejuvenation (Ullah and
Hamza, 2023). Glycosides from pot marigold show anti-
inflammatory activities (Ullah and Hamza, 2023). The essential
oil was found to be high in alpha-cadinol, which demonstrated
antioxidative properties against different skin complaints
(Dhingra et al., 2022).

Saponins isolated from pot marigold flowers have demon-
strated antimutagenic properties (Prabhu Venkatesh et al.,

2023), and the cytotoxic effects of pot marigold suggest its po-
tential as a future cancer treatment (Patil et al, 2022).
Additionally, the phenolic compounds in pot marigold tea
may enhance its antitumor activity, particularly against mela-
noma cells (Mati¢ et al., 2013). Carotenoid lutein increases
tumor latency (Cruceriu et al., 2020). Calenduloside F 6’-O-n-
butyl ester is effective against melanoma, leukemia and colon
cancer (Ullah and Hamza, 2023).

5. PRECAUTIONS FOR USE

Pot marigold products are not considered safe for eye applica-
tion due to the risk of irritation and potential infection.
Allergic reactions, such as contact dermatitis, may occur, asin
the case of other plant species from the family Asteraceae
(Ercetin et al., 2012). Side effects include nausea, vomiting,
and anorexia (Ingersoll, 2015). Pot marigold products should
not be used alongside sedatives, nor administered to pregnant
women, children, or nursing mothers, as toxicological data
remains limited (Kemper, 1999).

Studies on the hydroalcoholic extract of Calendula officinalis L.
indicate no toxicity in rats; however, signs of kidney and liver
strain suggest potential hepatotoxic effects (Silva et al., 2007).
Continued chemical and pharmacological research is neces-
sary to establish the safe medicinal use of this plant species.

6. ALIGNMENT BETWEEN TRADITIONAL USES
AND MODERN PHARMACOLOGICAL RESEARCH

Recent scientific findings mainly confirm mentioned tradi-
tional uses in treating conditions. There are alignments in the
healing effects of pot marigold against skin diseases in tradi-
tional medicine, mentioned in this study, especially for the
treatment of wounds of any type (Peli¢ et al., 2021; Jari¢ et al.,
2007; Luczaj et al., 2021; Savikin et al., 2013; Simi¢ et al., 2024;
Zivkovié et al.,, 2020) and pharmacological studies (Bedi and
Shenefelt, 2002; Fronza et al., 2009; Givol et al., 2019; Leach,
2008). Injuries and inflammation of the skin are treated with
marigold both traditionally, in mixtures with other plants spe-
cies (Mustafa et al., 2020; Sarié-Kundali¢ et al., 2010), and
through modern pharmacology, with Calendula officinalis listed
as an ingredient of the multicomponent medication “Trau-
meel” (Miiller-Lobnitz and Gothel, 2011).

Pot marigold is traditionally used to treat digestive disorders
and gastric or duodenal ulcers (Savikin et al., 2013), and these
findings are consistent with studies in modern pharmacology
(Bertges et al., 2006; Ingersoll, 2015; Ullah and Hamza, 2023).
The use of pot marigold tea as an antidiarrheal agent was men-
tioned in an ethnobotanical study by Jari¢ et al., (2007) as well as
in the pharmacological research of Ashwlayan et al,. (2018).

C. officinalis is being used in the traditional medicine of Balkan
countries to treat hemorrhoids (Jari¢ et al., 2015; Markovi¢ et
al., 2024; Matejic et al., 2020; Savikin et al., 2013; Simi¢ et al.,
2024) and blood vessels (Matejic¢ et al., 2020). These uses are in
accordance with the pharmacological research of Sharrif
Moghaddasi (2012) and Dhingra et al., (2022), which noted
constricting effects to vessels that can terminate hemorrhoid
bleeding. In addition, pot marigold provided cardiological
protection by reducing myocardial infarct size (Ullah and
Hamza, 2023).

C. officinalis has been also mentioned as an anticancer agent in
the ethnomedicine of Rujan Mt (Simic et al., 2024), as well as in
a pharmacological study by Ashwlayan et al., (2018). Pot mari-
gold extracts show effects on different tumor cell lines derived
from leukemias, melanomas, breast, cervix, colon, prostate,
pancreas and lung (Ukiya et al., 2006; Ullah and Hamza, 2023).
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The use of pot marigold against menstrual problems was men-
tioned in some ethnobotanical studies from the Balkans
(Markovic¢ et al., 2024; Mateji¢ et al., 2020; Simic et al., 2024) as
well as in pharmacology (Ingersoll, 2015).

Pot marigold is traditionally used in the form of tea for the
treatment of mental illnesses (Ercetin et al.,, 2012; Saric-
Kundalic et al., 2016) have studied antioxidant activity of pot
marigold extracts from Turkey that can provide neuroprotec-
tive effects against oxidative damage at the time of appearance
of mental illness, such as Alzheimer’s disease or Down syn-
drome. In addition, Jasoria et al., (2024) has also noted that pot
marigold flowers are useful against neurodegeneration con-
nected with oxidative stress, which can cause Alzheimer’s
disease. Furthermore, an infusion of flowers, taken internally,
is beneficial as a sedative in the ethnomedicine of Pirot District
(Markovi¢ et al., 2024) as well as in modern pharmacology
(Ashwlayan et al., 2018).

7. CONCLUSION

The traditional uses of pot marigold on the Balkan Peninsula
highlight nature's potential to address many health concerns.
However, further research is necessary to validate these appli-
cations and support the development of new medicinal
products, particularly for dermatological uses.

Some pot marigold uses, such as those for specific respiratory
conditions, in veterinary care, or rituals, may not be found in
other parts of the world. Therefore, further ethnobotanical
studies from this region could uncover valuable new insights
into the diverse roles of pot marigold in local traditions and
health practices.
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