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Abstract

Faiku, F., Maxhuni, A., Faiku, B., Nuro, A., Rashiti, P. & Haziri, A. (2022). Mineral content of two Mentha species 
(Mentha spicata L. and Mentha arvensis L.) growing in Kosovo. Bulg. J. Agric. Sci., 28 (6), 1075–1079

Mint (mentha) is a plant that has been used for a long time, due to its healing properties. The plant has historically been 
cultivated in Egypt, and from there it has spread to Europe. Mint leaves have a pleasant aroma as well as a refreshing taste. 
Precisely because of its characteristic taste and aroma, mint is widely used in the pharmaceutical, cosmetic and food industries. 
Therefore, in this paper was investigated the mineral content of Mentha spicata L. and Mentha arvensis L. grown in Lipjan 
(a city in the central part of Kosovo). The mineral content of M. spicata L. and M. arvensis L. was determined in leaves and 
stems of these plants. Concentrations of zinc, copper, iron, nickel, manganese, chromium, cadmium and lead were determined 
by the atomic absorption spectroscopy (AAS). Microwave was used to decompose samples. The metal concentrations in the M. 
spicata L. samples are as follows: zinc (24.1-142.81 mg/kg), copper (11.82-97.67 mg/kg), iron (436.58-612.12 mg/kg), nickel 
(2.63-3.93 mg/kg), manganese (1.5-2.8 mg/kg), chromium (0.22-0.29 mg/kg), cadmium (0.71-0.83 mg/kg) and lead (0-0.034 
mg/kg). On the other hand, the concentrations of metals in the samples of M. arvensis L. are as follows: zinc (36.95-366.85 
mg/kg), copper (24.95-74.78 mg/kg), iron (170.71-1831.27 mg/kg), nickel (2.67-9.80 mg/kg), manganese (3.20-6.89 mg/kg), 
chromium (0.25-1.9 mg/kg), cadmium (0.67-0.80 mg/kg) and lead (0.0037-0.008 mg/kg). Of all the micronutrients (Fe, Mn, 
Zn, Cu and Ni), iron had the highest concentration which varies from 170.71-1831.27 mg/kg and then zinc whose concentra-
tion ranges from 24.1 mg/kg to 366.85 mg/kg. This study also showed that the Cd and Cu in the mint species were higher than 
that recommended by the World Health Organization (WHO).
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Introduction

For primary health care needs, 80% of world population 
relies mainly on plant based traditional medicines because 
according to them, medicinal plants are natural or near to 
nature and are always safe. The important utilities of many 
plants have long been published but a large number of them 
remain unexplored up to now. So, there is a necessity to ex-
plore their uses and to conduct pharmacognostic and phar-
macological studies to ascertain their therapeutic properties. 

Plants’ diversity has a considerable importance as a source of 
pharmaceutically active substances (Faiku & Haziri, 2015; 
Tanmoy & Bhagat, 2010).

Mentha is a genus of aromatic perennial herbs belonging 
to the family of Lamiaceae. This genus is mainly distributed 
in the temperate and sub-temperate regions of the world (Ar-
zani et al., 2007; Bhat et al., 2002). Mint species have been 
exploited by man for more than two thousand years. Pepper-
mint itself has only been used for 250 years (Hornok, 1992; 
Süleyman et al., 2010). The genus Mentha (Lamiaceae) is 
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composed of 19 geographically widespread species and 13 
named hybrids (Chambers & Hummer, 1994). 

M. arvensis, the corn mint, field mint, or wild mint, is a 
species of flowering plant in the mint family Lamiaceae. It 
has a circumboreal distribution, being native to the temper-
ate regions of Europe and western and central Asia, east to 
the Himalaya and eastern Siberia, and North America (Mu-
hammad et al., 2020). 

M. spicata has formed from cross breeding of M. longifo-
lia and M. rotundifolia. The leaves, herbs and essential oil of 
M. spicata were used much earlier than those of peppermint 
(Hornok, 1992).

Mentha species are widely used in conventional medi-
cine, for their antispasmodic, antiseptic and emmenagogue 
effects (Edris et al., 2003); moreover, their essential oils are 
used in chewing gums, alcoholic beverages, cosmetics, per-
fumes, toothpastes and mouthwashes (Baytop, 1984). The 
plant is mainly used as salad, spice and for tea besides mint 
herbage used for wool dyeing (Leung & Foster, 2003). 

Minerals are found in plants in forms of ions, inorganic 
and organic salts. The content of mineral elements in plants 
can vary greatly. Changes in plant mineral content come 
from a number of factors, including plant species, plant age, 
soil pathological features, climate, and implementation of 
agrotechnical measures. The human body needs adequate 
concentrations of these minerals to maintain normal function 
and maintain life. Deficiencies or excesses of minerals in the 
diet can lead to various health disorders (Süleyman et al., 
2010; Fatiha et al., 2017; Muhammad et al., 2018; Snoussi, 
2015; Mohamamd et al., 2011; Murat et al., 2017; Ozcan, 
2004). Our research group is interested to analyze the chemi-
cal profile of different medicinal plants which are growing in 
the region of Kosovo and Albania. (Faiku et al., 2017, 2018, 
2019).

Mint tea is widely used as herbal tea. Therefore, mineral 
content of its herbs can meet daily elemental mineral demand 
of human body when consumed as herbal tea. Geographical 
origin of plants belonging to the same species can result in 
different concentrations of elements and their bioavailability, 
depending on soil characteristics and environmental pollu-
tion. The objective of this study was to determine the levels 
of some minerals like Zn, Cu, Fe, Ni, Mn, Cr, Cd and Pb in 
leaves and stalks in the plant M. arvensis L. and M. spicata 
L. growing in Kosovo.

Materials and Methods

Apparatus and Reagents
The analysis of Zn, Cu, Fe, Ni, Mn, Cr, Cd and Pb con-

tent was made with the M Series spectrophotometer type 

GE650416v1.26 Flame Mode Instrument. The device work-
ing parameters (air, acetylene, optics and electronics) were 
adjusted for maximum absorption for each element. The 
standard solutions (1000 mg/L) were of analytical grade 
from Riedel de-Haen (Germany). The ultra-pure grade 65% 
nitric acid solution was used in experiment (Merck, Germa-
ny). All solutions were prepared using deionized water.

The analyzed samples
The aerial part of Mentha spicata L. and Mentha arvensis 

L., growing wild in Lipjan (a city in the central part of Ko-
sovo), was collected in May 2021. The plants were dried at 
room temperature (22°C). So, in this research we have ana-
lyzed the mineral content in M. spicata L. and M. arvensis 
L. grown in Kosovo in different parts of the plant in leaves 
and stems. 

The digestion of material was done with microwave. For 
analysis the stalks and leaves samples of around 0.5 g were 
placed in Teflon digestion vessels; 7 mL HNO3 65% and 1 
mL H2O2, 30% were added, and the vessels were capped 
closed, tightened and laced in the rotor of the Analytikjena 
microwave digestion. The digestion was carried out with the 
following programmer: step 1- temperature 180°C, 10 min 
hold time with power of 500 Wand and 45 bar pressure; step 
2- temperature 180°C, 15 min hold time, with power of 500 
W and 45 bar pressure. Finally, the vessels were cooled and 
carefully opened and digests quantitatively transferred into 
50 mL calibrated flasks. Quantitative analysis of all sam-
ples was performed on the M Series spectrophotometer type 
GE650416v1.26 Flame Mode Instrument.

Results and Discussion

Minerals are of critical importance in the diet, even 
though they comprise only 4–6% of the human body (Oz-
can, 2004). Their excess or deficiency in organs and tissues 
leads to diseases. It is very important to know the possible 
influence of metals on pharmacological properties of herbal 
infusions (Queralt et al., 2005). The mean concentration lev-
els in M. spicata L. and M. arvensis L. are summarized in 
Table 1 and Table 2. 

A perusal offs of mineral found data in Table 1 and 2 
shows that the mineral contents in analyzed plants are in 
wide range. However, plant species were rich in essential 
minerals: Zn, Fe and Cu. These minerals are essential com-
ponents of tissues due to their multiple roles, importance in 
the proper functioning of enzyme systems, nerve conduction 
and muscle function, helping with the transfer of food to 
cells, providing the framework for tissue and organ regula-
tion functions (Bhat et al., 2010).
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Zinc is an essential metal for the normal functioning of 
various enzyme systems. Zinc deficiency, particularly in 
children, can lead to loss of appetite, growth retardation, 
weakness, and even stagnation of sexual growth (Saracoglu 
et al., 2009). The zinc content in the analyzed plant samples 
ranged from 24.1 mg/kg in the leaves of M. spicata L. (Table 
1) to 366.85 mg/kg in the stalk of M. arvensis L. (Table 2). 
The stalk of M. arvensis has higher levels of Zn (366.85 mg/
kg), while the leaves of M. arvensis contain lower content 
(24.1 mg/kg). The amount of zinc found in the leaves of M. 
spicata in our samples was approximately the same as the 
amount of zinc reported by Subramanian et al. (2012). The 
amount of zinc reported by Subramanian et al. (2012) for 
M. spicata leaves was 49.76 mg/kg, which according to our 
findings are in approximate values.

Copper is a vital constituent of many enzymes that cata-
lyze oxidation – reduction reactions and is necessary for iron 
mobilization and collagen synthesis (Glew et al., 2005). Ta-
ble 1 shows that the amount of copper in M. spicata varies 
from 11.82 mg/kg on leaves to 97.67 mg/kg on stalks. The 
amount of copper in M. arvensis was in the range from 24.95 
mg/kg on leaves to 74.78 mg/kg on stalks (Table 2). Thus, 
the copper content in the samples of the analyzed plants var-
ied from 11.82 mg/kg in the leaves of M. spicata (Table 1) to 
97.67 mg/kg in the stalk of M. spicata.    Thus, the stalk of M. 
spicata shows higher levels of copper (97.67 mg/kg), while 
the leaves of M. spicata contain the lower content (11.82 mg/
kg). Subramanian et al. (2012) while analyzing the leaves of 
M. spicata have encountered the amount of 29.833 mg/kg.

Iron is an essential nutrient for all life forms. Iron acts 
as a cofactor for many enzymes. It is essential for the trans-
port of oxygen and the transfer of electrons. However, daily 
iron requirements can range between 8-18 mg for humans. 
Because iron has pro-oxidant activity, it can be toxic in ex-
cessive concentrations (Wallace et al., 1992). The amount 
of iron in M. arvensis samples was: in leaves 170.71 mg/kg 
and stalk 1831.27 mg/kg (Table 2). On the other hand, the 
concentrations of iron in the plant M. spicata were in leaves 
436.58 mg/kg and stalk 612.12 mg/kg (Table 1). The iron 

content in the plant species analyzed was in the range from 
170.71 mg/kg in the leaves of M. arvensis to 1831.27 mg/kg 
in the stalk of M. arvensis. So, the stalk of M. arvensis has 
higher levels of copper (1831.27 mg/kg), while the leaves of 
M. arvensis shows lower content (170.71 mg/kg). The iron 
content data of this study in M. spicata (436.58 mg/kg) were 
higher than the data reported by Süleyman et al. in Turkey 
in 2010 (in trace) and 395.74 mg/kg in India (Subramanian 
et al., 2012).

Chromium is a heavy metal and is an essential micronu-
trient needed to stimulate the action of insulin on body tis-
sues so that the body can use sugars, proteins and fats (Richa 
et al., 2002). Chromium concentrations in M. spicata range 
from 0.22 mg/kg-0.29 mg/kg while in M. arvensis it is from 
0.25 mg/kg-1.9 mg/kg (Table 1 and Table 2). The highest 
chromium concentration was in the stalk of M. arvensis 1.9 
mg/kg while the lowest concentration of chromium was de-
tected in the stalk of M. spicata 0.22 mg/kg.

Parman et al. (1993) showed that the medicinal values ​​
of some plant species used in the homeopathic system may 
be due to the presence of Ca, Cr, Cu, Fe, Mg, K and Zn. 
According to Hooker (1987), Cr, Mg and Zn play impor-
tant roles in cholesterol metabolism as well as heart disease. 
The presence of Cr and Mn in plants may be associated with 
therapeutic properties against diabetic and cardiovascular 
diseases (Perry, 1972). Deficiency or excess of Cu, Mn, Zn, 
Cr, Ca, Ca, Mg and K can cause a range of disorders (Ahmed 
et al., 1994). These elements also participate in neurochemi-
cal transmission and also serve as components of biologi-
cal molecules, as a cofactor for various enzymes, and in a 
variety of different metabolic processes (Mayer & Vyklicky, 
1989).

Manganese is a micronutrient found naturally in plants 
and animals. However, overexposure to Mn can have neuro-
logical effects which usually result from water consumption 
with very high levels of it (Powell et al., 1998). From the data 
in table 1 we can see that the amount of manganese in sam-
ples of M. spicata were as follows: sample 1- leaves (2.8 mg/
kg), and sample 2-stalk (1.5 mg/kg). Also, from table 2 and it 

Table 1. Quantity of minerals of the Mentha spicata L. giving in mg/kg
Parts of plant Zn Cu Fe Ni Mn Cr Cd Pb
S1 (leaves) 24.1 ±0.1 11.82±0.20 436.58±0.10 3.93±0.20 2.8±0.02 0.29±0.11 0.83±0.2 0.002±0.01
S2 (stalk) 142.81±0.25 97.67±0.15 612.12±0.15 2.63±0.12 1.5±0.01 0.22±0.19 0.76±0.21 0.034±0.05

Table 2. Quantity of minerals of the Mentha arvensis L. giving in mg/kg
Parts of plant Zn Cu Fe Ni Mn Cr Cd Pb
S4 (leaves) 36.95±0.11 24.95±0.14 170.71±0.35 2.67±0.01 3.20±0.01 0.25±0.19 0.67±0.27 0.008±0.1
S5 (stalk) 366.85±0.25 74.78±0.19 1831.27±0.40 9.80±0.015 6.89±0.014 1.9±0.21 0.70±0.250.30 0.0037±0.5
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can be seen that the amount of manganese in samples of M. 
arvensis were as follows: sample 4-leaves (3.2 mg/kg), and 
sample 5-stalk (6.89 mg/kg. The manganese content in plant 
samples ranged from 1.5 mg/kg on the stalk of M. spicata to 
6.89 mg/kg on the stalk M. arvensis. The stalk of M. arven-
sis shows higher levels of manganese (6.89 mg/kg), while 
the stalk of M. arvensis contain lower amount (1.5 mg/kg). 
Manganese in M. spicata (1.5–2.8 mg/kg) were lower than 
data reported by Süleyman et al. in Turkey in 2010 (2.367 
mg/kg) and 85.72 mg/kg in India (Subramanian et al., 2012).

Lead is stored in the bones and in smaller parts in the 
liver, kidneys and soft tissues. Lead poisoning affects the 
function of the brain and nervous system, reduces the lev-
el of intelligence, perception and memory modality. More 
severe forms can cause death. The concentration of lead in 
all samples was lower than that of other metals and ranged 
from 0.002 mg/kg to 0.034 mg/kg (Table 1 and Table 2). The 
amount of lead (9.89 mg/kg) in the leaves of M. spicata ana-
lyzed in India by Subramanian et al. (2012) was much higher 
than the amount of lead in the leaves of M. spicata grown in 
Kosovo (0.002 mg/kg). According to the WHO, the permis-
sible limit for medicinal plants, based on ADI (Acceptable 
Daily Intake) for Pb, is 10 ppm (Al Moaruf et al., 2004). The 
herbal plants under investigation accumulated this metal at a 
level appreciably below the permissible level.

Nickel is known to aid in pancreatic function and insu-
lin production (Sanja et al., 2015). The nickel content in the 
plant samples analyzed ranged from 2.63 mg/kg per stalk of 
M. spicata (Table 1) to 9.80 mg/kg in stalk of M. arvensis 
(Table 2). M. arvensis stalk contain higher levels of nickel 
(9.80 mg/kg), while M. arvensis stalk shows lower content 
(2.63 mg/kg).

High levels of Cd in the kidneys can cause tissue dam-
age, which further leads to the formation and pressure of 
kidney stones. Cadmium has an effect on bone structure and 
bone deformation. Also, cadmium is a carcinogen that has 
a detrimental effect on the heart and kidneys. The cadmium 
content in the plant samples analyzed ranged from 0.67 mg/
kg – 0.83 mg/kg (Table 1 and Table 2). It should be noted 
that the highest concentration of cadmium was in the leaves 
of M. spicata 0.83 mg/kg and the lowest in the leaves of M. 
arvensis 0.67 mg/kg.

The amount of cadmium found in the leaves of M. spica-
ta in our samples was approximately the same as the amount 
of cadmium reported by Indian authors Subramanian et al. 
(2012). The amount of cadmium reported by Subramanian 
et al. (2012) for M. spicata leaves in India was 0.74 mg/kg, 
which according to our findings are in approximate values.

The WHO maximum permitted levels in plant raw mate-
rials for cadmium is 0.3 mg/kg, for chromium 2 mg/kg, and 

for copper 20 mg/kg (Queralt et al., 2005; WHO, 2005). This 
study showed that the Cd and Cu content of mint species 
were higher than that recommended by the WHO (WHO, 
2005).

Conclusion

In this research we analyzed the mineral content of two 
mentha plants, Mentha spicata L. and Mentha arvensis L. 
grown in Lipjan (Kosovo). The mineral content analysis has 
been done on two parts of plants, in leaves and stems. Con-
centrations of zinc, copper, iron, nickel, manganese, chro-
mium, cadmium and lead were determined by the atomic 
absorption spectroscopy (AAS). Microwave was used to 
decompose samples.

Of all the micronutrients (Fe, Mn, Zn, Cu and Ni), iron 
had the highest concentration which varies from 170.71-
1831.27 mg/kg and then zinc whose concentration ranges 
from 24.1 mg/kg to 366.85 mg/kg. This study showed that 
the Cd and Cu content of mint species were higher than that 
recommended by the WHO. Finally, we suggest that there 
is a need for more rigorous and consistent controls of the 
herbal products available in our markets.
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