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ABSTRACT

In Natural radioactive materials may be existing in the environmental substances
that have uses in pharmacy and medicine as health supplements. In this study, nat-
ural radionuclides such as 22°Ra, 23°Th, and 4°K were measured in seven medicinal
or herbal plants collected from the local market in Kars, Turkey were analysed. All
samples were analysed by means of gamma-ray spectrometer using NaI(Tl) detec-
tor. The radioactivity concentrations were found to vary in the range of 16.39+2.2
to 32.76 +3.5 Bgkg™ for **°Ra, 19.74+3.7 to 85.01+5.6 Bgkg™ for 232Th, and from
795.82+9.8 t0 1056.28+14.4 Bgkg™ for 4°K. Rosehip showed the lowest activity con-
centrations of #2°Ra, 232Th and 4°K, while rumex patientia showed the highest activ-
ity concentration of 4°K. In this research study, we aimed to determine the activity
concentrations of radionuclides in medicinal plants and provide useful information
to carry out a dose assessment to be exposed to people using medicinal plants for
healing various diseases.
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INTRODUCTION

Since the beginning of human history, many plants have been used as nutri-
ents and medicines. Today, some of the alternative medicine methods have
been scientifically proven by pharmacists, medicine people and molecular bi-
ologists and reintroduced into the lives of people with the approval of the au-
thorities *. The use of traditional herbal medicines for the treatment of various
diseases makes it very important to determine the radionuclide concentrations
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in such plants 24. Plants can be affected by radioactive substances in two basic
ways. These are direct and indirect contamination. Direct contamination is the
accumulation of atmospheric radionuclides in the above-ground parts of the
plant. Indirect contamination is the absorption of radionuclides from the soil
by the plants’ root systems >°. The extent to which roots absorb radionuclides
from the soil does not only depend on their physiology but also on the pro-
cesses within the soil 7. The study of the concentration of radioactivity in plants
in the environment is interesting in terms of ecological and plant development
under certain geochemical point of view and adaptation conditions and there-
fore provides information in monitoring environmental radioactivity 9. The
aim of this study is to determine the natural radioactivity of some selected me-
dicinal plants commonly used in Kars, Turkey and to evaluate the radiological
risks associated with the use of these medicinal plants.

METHODOLOGY

Kars has the geographical coordinates 40° 14’ 34"’ - 40° 84’ 38 '’ North and
42° 59’ 01" - 43° 62’ 08’ East. At an altitude of 1768 meters above sea level,
the city has plateaus, mountains and green spaces. The area of the city is 18557
km? and as of 2018 the city population is 288878.

Leaves, flowers and fruits in the form of 2 kg weight, seven medicinal plants
were collected from various local markets in Kars. The samples were open-air
dried in trays for one week and then oven dried at 100 ° C for 2 to 4 hours in
the laboratory. The dried samples were then pulverized with a blender and
sieved through a 1 mm mesh to achieve homogeneity. The prepared samples
were weighed into powder form and packaged in radon impervious plastic con-
tainers (2.5 inch in height and 3 inch in diameter) and encoded. The samples
were stored for 40 days to provide balance between 22°Ra, 232Th and their short-
lived degradations 2, Radioactivity measurements were performed by using
NaI(Tl) detector based on gamma spectrometry system. The detector was
shielded with a 5 cm thickness lead layer to reduce the background due to cos-
mic rays and radiation nearby the system. Before the measurements an empty
plastic sample container was counted in the same manner as the samples for
the determination of the background effects. The system was calibrated using
a standard reference material (IAEA-375) prepared by IAEA. For determining
the activity concentrations in the medicinal plant and herbal plant samples,
suitable photopeaks at several energies were taken into account and the appro-
priate area (ROI) regions were selected for each peak. The activity concentra-
tions of 4°K was evaluated from the 1460.8 keV gamma line. ?°Ra concentra-
tion was found out by measuring the 609.3, 1120.3 and 1764.5 keV gamma-rays
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from 2“Bi. Similarly, 583 keV and 2614.5 keV gamma-rays from 2°8T] were used
to indicate the activity concentration of 232Th. The samples were counted for a
period of 24 h. The output of the detector was analysed using a MCA system
connected to PC. Ortec Maestro software was used for analysing the gamma-
ray spectra. After measurements and subtraction of the background, the activ-
ity concentrations were determined. The activity concentrations of the samples
were determined from radionuclide’s own energies or gamma-ray photopic of
their decay products .

The activity concentrations of the samples are calculated using the expression
in equation (1)
ANEI
- ePtM @
where A corresponds the net peak area of gamma-ray energy, ey denotes the
absolute efficiency, Py is the gamma-ray yield per decay, t, and M_denotes the
counting time (s) and dry weight of sample (kg), respectively °.

RESULTS AND DISCUSSION

In this study, the activity concentrations of 22°Ra, 23°Th and “°K have been de-
termined for 7 kinds of medicinal plants in a total of 20 samples. The range
of radioactivity concentrations (in dry weight, Bqkg-1) of the natural radio-
nuclides (*2°Ra, 22°Th and 4°K) in the selected medicinal plants are listed in
Table 1. As can be seen from Table 1, the measured values of 2?°Ra content
range from 16.39+2.2 Bgkg-1 (rosehip) to 32.76+3.0 Bqkg-1 (chamomile). The
range of 2°Th content in the studied herbs is from 19.74+3.7 Bqkg-1 (rosehip)
to 85.01+5.6 Bqkg* (parsley). 4K (Bgkg) were ranged from 795.82+9.8 in
rosehip sample to 1056.28 +14.2 Bqkg™ in patience dock sample. Rosehip had
the lowest activity concentration of 2?°Ra, 23°Th and 4°K, while patience dock
had the highest activity concentration of “°K.
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Table 1. Activity concentrations of the studied medicinal plant samples.

N Average of activity concentration (in Bq kg™)
Common name | Scientific name

40K 232Th 226Ra
Patience dock Rumex patentia 1056.28 + 14.2 53.09+3.2 17.99+3.2
Stinging nettle Urtica dioica 999.68 + 15.0 59.36 £+ 4.0 22.82+34
Thyme Thymus 828.30 +9.2 60.98 +4.2 27.45+5.2
Rosehip Rosa canina L. 795.82 +9.8 19.74 £ 3.7 16.39£2.2

Petroselinum

Parsley sativum 949.23 +15.2 85.01+5.6 21.03£4.1
Mint 'V'en”l‘i‘; 'f”g”o' 03487+163 | 6426+ 4.1 2022 +3.2
Chamomie | MATISANACNAMO™ 965905182 | 848252 3076+ 35

The high activity potassium concentration recorded for patience dock samples
may be due to potassium-rich fertilization in the soil where it grows. Differ-
ences in activity concentrations may be due to differences in the geological
location of plants and the radiochemical composition of the soils where these
medicinal plants are grown or planted. Even in plants grown in the same re-
gion, the activity concentration levels of natural radionuclides may vary be-
cause some plants also absorb certain elements more than others °.

The important factors that affect the natural radionuclide levels in the studied
medicinal plants are their different origins, the plant transfer factors and the
levels of radionuclides in different edible portions. For these reasons, the levels
of naturally occurring radionuclides have wide ranges. The concentrations of
226Ra, 232Th and 4°K activity in the medicinal plants obtained from this study
were compared with other published work in Table 2.
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Table 2. Comparison of the activity concentration of 2%Ra, 2%2Th and “°K in the medicinal
plants from this study with those from other countries

Scientific name Activity concentration (Bgkg™)
Reference Country of plant P e p
- Studied medici-
This study Kars/Turkey nal Plants 16.39-32.76 | 19.74-85.01 736.91-1056.28
Urtica dioica 14.4:1.7 15.8+1.9 7619
Rosa
canina L. 3.8:0.9 7.3£1.7 38545
(14) Serbia Matricaria
chamonilla L 28.6+2.6 9.0+2.1 91748
Mentha
longifolia (L) 35.7£3.2 13.9+1.7 649+7
Matricaria
chamomilla L. 19.62+0.6 11.711:04 117036
(6) Fayet Petroselinum
sativum 42.85+1.5 5.87+0.2 933+29
Thymus 90.88+3.0 15.68+0.3 100331
Thymus - - 587.0+44.5
(19) Iraq Matricaria
chamomilla L. 883.3 838
Mentha
longifolia (L.) 814
Thymus - - 615
(3) Italy .
Matricaria 1077
chamomilla L.
Rosa canina L. - - 703
(2) India Citrus limonum 6.08+0.73 5.67+1.00 1910.00+139.09

The radioactivity contents of various medicinal plants have been extensive-
ly studied in different parts of the world. The specific activities of the plants
measured by some of these studies and the findings of this study were given in
Table 2. As can be seen, our results are in good agreement with the literature.
Table 2 shows the comparison of our results obtained in present study with
other reports, the mean values of 22°Ra, 23°Th and +°K in urtica diocia are higher
than the reported values in Serbia 4.

In a study in Egypt conducted by Ahmed et al. (2010) in petroselium sativum
and thymus plants, the average activity concentration values for 2?Ra were
found to be 42 and 90,88 Bgkg™, respectively. Their reported values are higher
than reported values in this study for same medicinal plants °.
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In this study, the average radioactivity concentration of 23°Th in medicinal
plants was found as 61.15 Bqgkg*which is much higher than previously reported
in other countries >4, Similarly, 4°K concentrations in medicinal plants were
higher than concentration in medicinal plants from other countries except In-
dia and Egypt 2°. These results can be explained may be due to a wide differ-
ences in the soil component which are normally directly dependent to the main
rocks, the type of weathering processes, and also the content of the fertilizers
used in the soil 2.

The average values of activity concentrations of 22°Ra, 23°Th and 4°K in medici-
nal plant were 22.66+3.5, 61.03+4.3, and 932.76+13.4 Bq kg dry weight, re-
spectively. These results are in good agreement with the published values of
other countries. It is very important to determine the level of radioactivity con-
centrations in medicinal plant to ensure consumer safety. The obtained results
provide useful information to carry out a dose assessment due to ingestion of
these plants because people use traditional medicinal plants for healing vari-
ous diseases. The results of this study provide initial values that may be useful
in making regulations for radiation protection and in developing standards for
the use of medicinal plants in making medicines by the appropriate authori-
ties.
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