
International journal edited by the Institute of Natural Fibres and Medicinal Plants
National Research Institute

Vol. 69 No. 4 2023

Received: 2023-11-05
Accepted: 2023-12-15
Available online: 2023-12-27

DOI: 10.5604/01.3001.0054.2666

Herba Pol 2023; 69(4): 71-81

EXPERIMENTAL PAPER

İD

© 2023 Deja A. et al.
This is an open access article licensed under the Creative Commons Attribution-NonCommercial-NoDerivs 

License (http://creativecommons.org/licenses/by-nc-nd/4.0/).

İDİD

İD

İD

DNA banking for the conservation of genetic 
resources of crop and wild medicinal and aromatic 

plants (MAPs): preliminary study

ALEKSANDRA DEJA1    , ANNA FORYCKA2    , MILENA SZALATA1    , ARTUR ADAMCZAK2*    , 
RYSZARD SŁOMSKI1    

1Department of Biotechnology 
Institute of Natural Fibres and Medicinal Plants – National Research Institute 
Wojska Polskiego 71b
60-630 Poznań, Poland

2Department of Breeding and Botany of Useful Plants 
Institute of Natural Fibres and Medicinal Plants – National Research Institute 
Kolejowa 2
62-064 Plewiska, Poland

*corresponding author: e-mail: artur.adamczak@iwnirz.pl

Summary
Introduction: In order to prevent the loss of plant genetic diversity, in situ and ex situ conservation is 
undertaken, including medicinal and aromatic plants (MAPs) with rare and endangered wild species and 
cultivated herbs vulnerable to genetic erosion. One of methods of ex situ conservation of gene resources is 
DNA banking.

Objective: The purpose of this work was to extract, evaluate, and bank the DNA of some crop and wild 
MAPs.

Methods: In our research, 16 species/cultivars of important MAPs cultivated in Poland and 12 Arnica 
montana populations from ex situ collection, were selected. The DNA preparations obtained from young 
leaves or/and seedlings were subjected to spectrophotometric analyses.

Results: Depending on the taxa and plant material used, the average DNA content of the samples ranged 
widely, from 12.83 to 909.47 ng/µl. Some DNA preparations showed the 260/280 nm absorption ratio values 
slightly different from the optimum (1.8–2.0), which may indicate small RNA or protein contamination. In 
turn, the level of 260/230 ratio exhibited sample contamination by carbohydrates, proteins, or polyphenols 
in some cases.
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Conclusions: The method of automatic isolation of nucleic acid using magnetic beads made it possible 
to quickly obtain DNA preparations from different species, cultivars, and plant material (95% of samples 
analysed). Most of the samples contained adequate DNA concentrations of sufficient quality for further 
analyses without additional purification.

Key words: DNA banking, medicinal and aromatic plants (MAPs), herbs, genetic resources, 
ex situ conservation

Słowa kluczowe: bankowanie DNA, rośliny lecznicze i przyprawowe, zioła, zasoby genowe, 
ochrona ex situ

INTRODUCTION

The rapid loss of genetic diversity of crop plants made 
it necessary to take actions related to the long-term 
in situ and ex situ conservation and facilitating the 
utilisation of plant genetic resources (PGRs) [1]. At 
the beginning, the idea of protection of plant genetic 
resources for food and agriculture (PGRFA) was 
perceived only in crop gene banks. The conservation 
focuses on socio-economically important plants, 
which, in addition to food, fodder, industrial 
or ornamental species, include a large group of 
medicinal and aromatic plants (MAPs). While gene 
banks continue to play a leading role in preserving 
the diversity of old and local cultivars of major crops, 
the agricultural gene bank is now being expanded 
and complemented by collecting and conserving the 
genetic diversity of crop-related wild plants (Crop 
Wild Relatives, CWRs) [2, 3]. The PGR conservation 
is not limited to the collection and preservation 
of germplasm. It also involves documenting, cha
racterising, and assessing the genetic variety 
available in the gene pools of crop plants and their 
wild relatives in order to maximise the use of these 
resources in crop breeding [4, 5].
	 Biotechnological methods (DNA fingerprinting, 
marker technology, RNA interference, molecular 
farming) have already gained wide recognition in 
the field of assessment and protection of biological 
diversity in agriculture [6]. Advances in molecular 
technologies coupled with declining research costs 
mean that a wealth of data on plant genetic diversity 
will be also increasingly accessible to breeding 
programs, which offer the opportunity to link genes 
(and alleles) to phenotypes and agronomic traits. This 
information providing insights into the genetic and 
molecular basis of agronomic traits and key genes 
for crop improvement, will lead to more efficient 
breeding [1]. This takes on particular importance 
regarding the medicinal plants. In the era of the 
growing problem of chronic degenerative diseases, 

termed as ‘civilisation diseases’, there is currently a 
trend toward a return to natural plant raw materials 
and a wider utilisation and production of plant-based 
medicines [7]. Herbal plants play an important role 
in the prevention, but also in the treatment, of some 
diseases, and their use fits into existing healthcare 
strategies [8].
	 Modern phytotherapy places increasing demands 
on the quality and safety of plant raw materials 
used in drug production [9, 10]. By standardising 
and evaluating active plant-derived compounds, 
medicinal plants may help create a new approach to 
the treatment of human diseases in the future [11]. 
Fully exploiting the potential of MAPs for practical 
use would therefore require identifying the sources 
of this variability occurring at the molecular level.
	 To provide a complete biological information 
for the crop improvement, studies of numerous 
individuals of each plant species are needed to 
adequately estimate their diversity. Currently, 
the large-scale use of molecular techniques is 
becoming increasingly important in the research and 
management of genetic resources [1, 12]. With the 
improvement of technologies that make it possible 
to sequence and analyse the genome of individual 
plants using bioinformatic methods, it is becoming 
possible to develop phenotyping techniques to 
increase efficiency and reduce the costs associated 
with breeding [13].
	 DNA banking at low temperatures can be 
considered one of the forms of ex situ conservation of 
plant material, complementing traditional methods 
of protecting genetic resources. The extracted nucleic 
acid is also an easily accessible material for molecular 
research. The potential for DNA storage is promising 
due to the small sample size and the cold-stable 
nature of DNA [4, 14]. DNA banking is therefore an 
efficient, simple, and long-term method of preserving 
genetic information [15].
	 Numerous DNA isolation methods have been 
proposed, optimal for various taxa, but these 
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commonly used methods are not always the best for 
a given group of plants. There are known problems 
with obtaining good quality DNA extraction from 
plant material rich in polyphenols, polysaccharides, 
mucilages, gums and resins, as is the case with 
medicinal plants [16].
	 The aim of the research undertaken is to 
safeguard the genetic diversity of some MAPs by 
obtaining DNA of selected species and cultivars 
from the collection of the Institute of Natural Fibres 
and Medicinal Plants – National Research Institute 
(INF&MP-NRI, Poznań, Poland). This bank collects 
genetic material of cultivated plants valuable for 
phytotherapy and threatened by genetic erosion, as 
well as DNA samples of rare species and those at risk 
of extinction in the wild.
	 The collected DNA material can be used to 
implement the DNA barcoding technique into 
practice, enabling the identification of selected plant 
species based on DNA sequences and to describe 
and characterise the genetic variability within the 
studied taxa. In the long run, the materials and 
genetic data obtained will also help to improve 
breeding efficiency and select new cultivars of 
MAPs.

MATERIAL AND METHODS

Plant material

The plant material was obtained from the collection 
of the Garden of Medicinal Plants and Department 
of Breeding and Botany of Useful Plants (INF&MP-
NRI, Poznań, Poland). To the research, 16 species/
cultivars of important medicinal and aromatic 
plants (MAPs) cultivated in Poland were selected. 
These were as follows: common lavender Lavandu­
la angustifolia Mill., common sage Salvia officinalis L. 
‘Bona’, common thyme Thymus vulgaris L. ‘Słonecz
ko’, lemon balm Melissa officinalis L., peppermint 
Mentha × piperita L., summer savory Satureja 
hortensis L. ‘Saturn’, sweet basil Ocimum basilicum 
L. ‘Kasia’ and sweet marjoram Origanum majorana 
L. ‘Miraż’ from the Lamiaceae family, German 
chamomile Matricaria chamomilla L. ‘Promyk’ and 
‘Złoty  Łan’ (tetraploid cultivar), purple coneflower 
Echinacea purpurea (L.) Moench ‘Ida’ and milk 
thistle Silybum marianum (L.) Gaertn. ‘Silma’ from 
the Asteraceae family as well as greater celandine 
Chelidonium majus L. ‘Cynober’ (tetraploid cultivar; 
Papaveraceae), red pepper Capsicum annuum L. 
‘Wulkan’ (Solanaceae), St. John’s wort Hypericum 
perforatum L. ‘Topaz’ (Hypericaceae) and valerian 

Valeriana officinalis L. ‘Polka’ (Caprifoliaceae). 
The above-mentioned cultivars have been bred at 
INF&MP-NRI, where most of the Polish cultivars 
of herbal plants were selected. Additionally, an ex 
situ collection of mountain arnica Arnica montana 
L. from the Asteraceae family (12 populations from 
different regions of Poland) was used in the study. 
This species is an important wild medicinal plant, 
it is rare and subject to strict protection in Poland.
	 Depending on the availability of plant material, 
genomic DNA (gDNA) was isolated from the young 
leaves of plants growing in the garden collection (at 
vegetative phase; June 2023) and/or from 2-week-
old seedlings obtained in laboratory conditions. 
In total, 179 samples were analysed. The studies 
were conducted in triplicate (DNA isolation from 3 
individuals for each species/cultivar; 69 samples). 
In the case of A. montana, the material for genetic 
research was collected from young leaves of 6–10 
individuals for each population (110 samples in total).

DNA extraction 

Isolation of gDNA was preceded by homogenisation 
of plant tissues until a homogeneous suspension 
was  obtained. Plant material (about 0.08 g for 
young leaves and about 0.04 g for seedlings) was 
homogenised in an Eppendorf tube containing 
200  µl of cell lysis buffer (A&A Biotechnology), 
200  µl of TRIS buffer (A&A Biotechnology), and 
20 µl of proteinase K enzyme (A&A Biotechnology). 
Differences in the amount of plant material used for 
isolation resulted from the small size of seedlings 
and the need to extract DNA from individual 
specimens for further research of intraspecific 
variability. The material was spread mechanically 
with a glass dipstick, and then the samples were 
incubated for 30 min. at 65°C using an Eppendorf 
ThermoMixer Comfort. In the next step, the 
samples were centrifuged for 10 min. at 10.000 
RPM using an Eppendorf Centrifuge 5424R. The 
resulting supernatant was subjected to automated 
DNA isolation.
	 The prepared supernatant was applied to 
MagnifiQTM 16 Genomic DNA instant kit multiwell 
plates (A&A Biotechnology), which is a universal 
kit for automated, magnetic gDNA isolation. The 
16-sample plate containing ready-to-use, reagent-
filled wells was designed to perform simultaneous 
extraction of nucleic acids from various herbal 
plant species. Automatic isolation of gDNA was 
performed using the Auto-Pure 32 Nucleic Acid 
Purification System (A&A Biotechnology) based on 
the utilisation of magnetic beads for DNA isolation, 
purification, and elution. The obtained DNA 
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preparations were preserved by placing the samples 
in Eppendorf tubes at -20°C.

DNA evaluation

Quantitative and qualitative evaluation of the 
obtained DNA preparations was performed by 
measuring the concentration (ng/µl) and purity of 
DNA using a NanoDrop 2000 spectrophotometer 
(Thermo Scientific) with simultaneous visualisation 
of the DNA absorption spectrum at different 
wavelengths. The degree of contamination of iso
lates was calculated based on the 260/280 nm and 
260/230 nm absorption ratios. The research assumed 
that contamination-free DNA has the 260/280 ratio 
in the range of 1.8–2.0 and the 260/230 ratio close 
to 2.0 [17].
	 After evaluating the DNA samples, they have 
been stored long-term at -80°C for future molecular 
analyses.

	 Ethical approval: The conducted research is not 
related to either human or animal use.

RESULTS 

DNA extraction from leaves of crop MAPs 

As a result of automatic DNA isolation and 
spectrophotometric analysis, the concentrations 
and purity of the DNA of cultivated MAPs were 

determined (tab. 1). Depending on the species/
cultivar, the average DNA content of the samples 
ranged from 34.20 to 909.47 ng/µl. Some DNA 
preparations showed the 260/280 ratio values 
slightly different from the norm, which may indicate 
small RNA or protein contamination. In the case of 
E. purpurea ‘Ida’, results below 1.8 show low protein 
contamination.  The 260/280 ratio greater than 2.0, as 
was the case for O. basilicum ‘Kasia’, M. chamomilla 
‘Promyk’ and ‘Złoty Łan’, and O. majorana ‘Miraż’, 
exhibits RNA contamination.
	 In contrast, the ratio of nucleic acid absorption 
at 260/230 nm, reflecting contamination from 
carbohydrates, proteins, or polyphenols, was much 
further from the required value in a variety of MAPs 
tested. Among the analysed taxa, it ranged from 0.66 
to 2.22. It was made apparent by visualising the DNA 
absorption spectrum at different wavelengths, as 
part of the quality assessment of the obtained DNA 
preparations. An example of the correct absorption 
spectrum for M. chamomilla ‘Złoty Łan’ is shown 
in fig. 1, while fig. 2 presents the spectrum of M. 
officinalis, which deviates from the norm.

DNA extraction from seedlings of crop MAPs

The average DNA contents from seedlings of 
cultivated MAPs varied widely, ranging from 12.83 
to 107.13 ng/µl (tab. 2). Such a large discrepancy in 
the DNA concentrations obtained was due to the 
features of the plant material used. Seedlings derived 
from small seeds like H. perforatum ‘Topaz’ and M. 

Table 1.

Spectrophotometric evaluation of DNA from young leaves of selected medicinal and aromatic crop plants (mean ± SD)

Species/Cultivar DNA content 
[ng/µl]

DNA purity
260/280 260/230

Capsicum annuum ‘Wulkan’ 193.53 ± 78.81 1.95 ± 0.22 1.22 ± 0.79
Echinacea purpurea ‘Ida’   45.70 ± 15.35 1.67 ± 0.05 0.69 ± 0.13
Lavandula angustifolia 111.47 ± 30.52 2.07 ± 0.03 1.87 ± 0.03
Matricaria chamomilla ‘Promyk’   549.17 ± 207.77 2.18 ± 0.02 2.22 ± 0.07
Matricaria chamomilla ‘Złoty Łan’   909.47 ± 600.15 2.15 ± 0.04 2.12 ± 0.11
Melissa officinalis   41.10 ± 15.06 1.73 ± 0.25 0.66 ± 0.40
Mentha × piperita   172.90 ± 180.61 2.09 ± 0.03 1.65 ± 0.29
Ocimum basilicum ‘Kasia’ 177.23 ± 45.66 2.12 ± 0.02 1.82 ± 0.23
Origanum majorana ‘Miraż’   373.93 ± 240.87 2.11 ± 0.04 1.43 ± 0.56
Salvia officinalis ‘Bona’   34.20 ± 13.88 1.87 ± 0.08 1.23 ± 0.21
Satureja hortensis ‘Saturn’ 129.57 ± 62.34 1.94 ± 0.21 1.10 ± 0.71
Thymus vulgaris ‘Słoneczko’   95.77 ± 37.53 1.99 ± 0.10 1.27 ± 0.23

SD – standard deviation; DNA purity: 260/280 nm and 260/230 nm absorption ratios
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Figure 1.

Correct DNA absorption spectrum of Matricaria chamomilla ‘Złoty Łan’

Figure 2.

Disturbed DNA absorption spectrum of Melissa officinalis

chamomilla ‘Złoty Łan’ gave much poorer DNA 
content results compared to the large-seeded species 
of S. marianum ‘Silma’ or C. annuum ‘Wulkan’. The 
low concentrations of DNA translated into poor 
quality parameters in terms of 260/230 ratio.

DNA extraction from leaves of Arnica montana 

The analysed samples of A. montana showed varying 
susceptibility to gDNA isolation. The average content 

of DNA ranged from 49.28 to 170.34 ng/µl, as pre
sented in tab. 3. Of the 110 samples of A. montana 
tested, the DNA concentration could not be 
determined in 9 samples. In most cases, the DNA 
samples of A. montana obtained from different 
populations met the quantitative standards for 
detailed DNA analysis, e.g., PCR. Qualitative 
evaluation of the preparations based on the 260/280 
and 260/230 absorption ratios showed considerable 
diversity. Within the populations, both normal-
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quality preparations and slightly contaminated 
DNA were obtained. Deviations from the norms 
were confirmed by spectra with detailed adsorption 
spectrum analyses (fig. 3, 4).

DISCUSSION 

In the process of conservation of plant genetic 
resources (PGRs) and DNA banking, high-quality 

DNA extraction is an important step, as it is crucial 
for downstream DNA analysis and applications. 
The need for a common and simple procedure 
is urgent, because DNA extraction has become 
a  bottleneck in studies involving the analysis of 
large numbers of samples, such as in the use of 
molecular markers for indirect selection, in genetic 
analyses of many populations, or in the screening 
of putative transgenic plants [18]. The high quality 
of DNA is associated with its concentration and 

Table 2.

Spectrophotometric evaluation of DNA from seedlings of selected medicinal and aromatic crop plants (mean ± SD)

Species/Cultivar DNA content 
[ng/µl]

DNA purity
260/280 260/230

Capsicum annuum ‘Wulkan’ 105.63 ± 62.51 1.81 ± 0.48 1.30 ± 0.89
Chelidonium majus ‘Cynober’   36.07 ± 10.99 1.60 ± 0.56 0.50 ± 0.31
Echinacea purpurea ‘Ida’   44.07 ± 14.74 1.80 ± 0.10 0.84 ± 0.16
Hypericum perforatum ‘Topaz’ 12.83 ± 5.46 1.89 ± 0.05 0.66 ± 0.07
Lavandula angustifolia 28.37 ± 0.74 1.84 ± 0.05 0.83 ± 0.11
Matricaria chamomilla ‘Złoty Łan’ 15.77 ± 4.37 2.11 ± 0.21 0.80 ± 0.11
Salvia officinalis ‘Bona’   57.57 ± 26.56 1.86 ± 0.32 0.90 ± 0.54
Satureja hortensis ‘Saturn’ 38.87 ± 8.26 1.65 ± 0.52 0.57 ± 0.36
Silybum marianum ‘Silma’ 107.13 ± 61.56 2.12 ± 0.07 1.71 ± 0.38
Thymus vulgaris ‘Słoneczko’ 20.33 ± 8.38 1.52 ± 0.49 0.44 ± 0.28
Valeriana officinalis ‘Polka’ 46.80 ± 9.87 2.01 ± 0.04 0.73 ± 0.13

SD – standard deviation; DNA purity: 260/280 nm and 260/230 nm absorption ratios

Figure 3.

Correct DNA absorption spectrum of Arnica montana from AM_Poland_SW-2 population
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Figure 4.

Disturbed DNA absorption spectrum of Arnica montana from AM_Poland_SW-3 population

Table 3.

Spectrophotometric evaluation of DNA from leaves of ex situ collection of Arnica montana populations (mean ± SD)

Population DNA content
[ng/µl]

DNA purity
260/280 260/230

AM_Poland_NE-1 154.20 ± 73.63 1.88 ± 0.11 1.37 ± 0.51
AM_Poland_NE-2   126.23 ± 103.59 1.68 ± 0.48 1.40 ± 0.60
AM_Poland_NE-3   100.50 ± 129.10 1.51 ± 0.55 2.12 ± 2.37
AM_Poland_NE-4  58.71 ± 37.02 1.98 ± 0.50 1.00 ± 0.40
AM_Poland_NE-5 130.89 ± 82.98 1.77 ± 0.56 0.90 ± 0.43
AM_Poland_NE-6  152.64 ± 100.60 1.52 ± 0.51 1.12 ± 0.34
AM_Poland_NE-7  56.72 ± 40.17 1.85 ± 0.28 0.70 ± 0.27
AM_Poland_SW-1  68.77 ± 36.67 1.67 ± 0.16 0.84 ± 0.23
AM_Poland_SW-2  170.34 ± 162.53 1.99 ± 0.10 1.54 ± 0.71
AM_Poland_SW-3  49.28 ± 29.70 1.58 ± 0.13 0.65 ± 0.13
AM_Poland_SW-4  51.16 ± 73.79 1.79 ± 0.25 0.61 ± 0.25
AM_Poland_SW-5 109.77 ± 98.53 1.80 ± 0.18 1.21 ± 0.30

NE – population coming from NE part of Poland; SW – population coming from SW part of Poland; SD – standard deviation; DNA purity: 260/280 
nm and 260/230 nm absorption ratios

the absorption ratio of 260/280 nm in the range 
of  1.8 to 2.0 as well as without contaminants such 
as polysaccharides and polyphenols, among others. 
Most of the samples analysed in our work contained 
adequate DNA concentrations of sufficient quality 
for future research, which would not require an 
additional purification step. For E. purpurea ‘Ida’ and 
M. officinalis (tab. 1), sampling at an earlier growth 

stage of plants would have been required, when 
a  lower content of secondary metabolites facilitates 
the extraction of DNA with better parameters. It is 
known that obtaining high-quality DNA is difficult 
in medical plants due to the presence of secondary 
metabolites [19] and young plants contain less of 
these metabolites. Fresh and young leaf materials are 
the first choice to obtain good-quality DNA [20].
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	 Polysaccharides become visible in the analysed 
samples as a sticky, viscous solution because, due 
to their chemical properties, they co-precipitate 
with genomic DNA. Secondary metabolites, 
such as terpenoids and tannins, cause browning 
of samples because they oxidize and irreversibly 
bind to the phosphate backbone of DNA [21]. 
Both contaminants prevent the use of DNA 
for sequencing purposes because they inhibit 
the activities of polymerases or endonucleases, 
thereby disrupting molecular analyses [21]. Similar 
problems were encountered in our research during 
the isolation of genetic material from A. montana. 
Probably, the accumulation of large amounts of 
polyphenols and polysaccharides prevented the 
extraction of DNA from 9 samples or reduced the 
quality of preparations isolated from selected plants. 
The presence of secondary metabolites in plant 
material makes it difficult to meet qualitative and 
quantitative requirements for restrict digestion or 
analyses based on PCR reactions using molecular 
markers. Successful amplification yielding repro
ducible results in PCR depends largely on the 
quality, but also on the quantity of the template DNA 
[22]. Plant extracts contain many PCR-inhibiting 
substances such as tannins, polysaccharides, and 
pigments, which can lead to poor PCR amplification 
and prevent RFLP and AFLP analyses due to the 
sensitivity of restriction enzymes. RFLP and AFLP 
marker assays also require large amounts of DNA 
[23]. The efficiency of DNA extraction, flowing out 
to the sensitivity of PCR assays, is also crucial in 
laboratory diagnostics [24].
	 Most methods of DNA isolation from plant 
tissues are based on the standard phenol-chloroform 
extraction technique described by Doyle and 
Doyle in 1987 [25] and its modifications [26]. 
Conventional DNA extraction protocols require 
large amounts of tissue crushed in a mortar or the 
use of liquid nitrogen. Other methods need small 
amounts of tissue, but have limitations, due to the 
use of specialised equipment such as a matrix mill, 
96-well microfiltration plates, and centrifuges with a 
plate rotor [22]. The techniques described can often 
be time-consuming, as they require long incubation 
steps or pre-extraction of nuclei by which the 
extraction protocol is prolonged. Sometimes, the 
procedures need repeated washes and precipitation 
of DNA, which can affect DNA degradation and 
reduce the final DNA content and quality of samples. 
Isolation methods based on commercial column kits 
are also often expensive, especially when analyses are 
performed in bulk. One-step and high-throughput 
DNA extraction methods have been developed 

for PCR-based markers. These techniques include 
crude DNA extraction from half seeds or from leaf 
material crushed with glass beads on plates using a 
wrist shaker [23]. However, these isolation protocols 
are geared toward extraction from specific species 
or tissues.
	 The method of automatic DNA isolation used 
in our study, based on magnetic DNA-binding 
particles, allows a significant reduction in analysis 
time, high reproducibility, and reduced risk of 
human error. This technique involves the automatic 
transfer of paramagnetic silica particles along with 
the corresponding target molecules through binding, 
washing and incubation phases until the final product 
is eluted from the material. The main advantages of 
the procedure described above are the small amount 
of tissue needed for isolation, the ability to process 
multiple samples simultaneously and the lack of 
use of organic solvents. The method in question 
has worked well for extracting high-quality nucleic 
acids from plant species originating from various 
taxonomic groups representing coniferous trees 
(Pinus sylvestris), deciduous trees (Betula pendula 
and Populus tremula × tremuloides), dwarf shrubs 
(Vaccinium myrtillus), as well as monocotyledonous 
(Lilium regale) and dicotyledonous (H. perforatum, 
Nicotiana tabacum) herbaceous plants [20]. Other 
reports have tested the applicability of the system on 
various organisms (bacteria, fungi, algae, vascular 
plants, and vertebrates) and tissues (fish epithelium, 
plant leaves, mammalian liver and muscle, fungal 
fruiting bodies and mycelium [27]. The method has 
been shown to allow reproducible DNA isolation and 
is suitable for PCR in all test organisms and tissues 
[27]. Currently, DNA isolation using magnetic 
particles has found wide application in molecular 
diagnostics of microorganisms, guaranteeing high 
sensitivity and identification of genetic material 
of pathogens [28]. In the example discussed here, 
automatic methods were compared with manual 
techniques in the detection of DNA of the pathogen 
of Francisella tularensis and it was concluded that 
the use of automatic systems provided an excellent 
alternative to manual ones.
	 In our research, we focused on DNA extraction 
using automatic systems for DNA isolation based 
on  magnetic particles and the utilisation of this 
method to bank genetic material of MAPs selected 
from various systematic groups. Our results show that 
the application of this technique can be developed 
for various herbal plant species. However, the 
standardisation of the quality of the genetic material 
needs to be refined, as large differences in DNA 
purity of the obtained preparations were detected 
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in our study. The main influence on the quality of 
the preparation may be the age and quantity of the 
starting material. However, the applied isolation 
procedure allows simultaneous processing of 
multiple samples and enables large-scale analysis of 
plants, which is extremely important in the DNA 
banking and conservation of the PGRs. This is also 
particularly relevant in the context of DNA barcoding, 
an emerging technology for the identification and 
molecular classification of MAPs [29].

CONCLUSIONS 

A total of 170 gDNA preparations were obtained 
from some cultivated and wild MAPs. The isolated 
DNA was protected and banked at -80°C to avoid 
degradation. DNA preparations will make it possible 
to expand breeding and pre-breeding works with 
molecular studies for improving functional traits 
and obtaining new cultivars of MAPs, as well as 
long-term storage of genetic material of rare and 
protected species.
	 The method of the automatic isolation of plant 
genetic material using magnetic beads enables to 
quickly obtain DNA preparations from most of 
the samples analysed. Depending on the species/
cultivars and plant material used (young leaves or 
seedlings), the average DNA content of the samples 
ranged widely from 12.83 to 909.47 ng/µl. The 
obtained DNA concentrations in most samples 
allow further detailed molecular analyses to be 
performed.
	 Analysis of full-spectrum DNA uptake data made 
it possible to determine DNA purity. The samples 
contained DNA of adequate quality, as well as DNA 
that would require an additional purification step in 
the context of their future use for detailed genetic 
analyses.
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