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Metal Cations Analysis Contained in Sambucus ebulus L.,
by Comparative Methods of Atomic Absorption Spectrometry
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The purpose of this study was to perform a comparative study of cations in the vegetative organs of Sambucus
ebulus by applying three different methods of digestion before atomic absorption spectrometry. Of the
tested methods, the most effective was method 3 (mineralisation with nitric acid in a microwave oven), the
other methods of sample digestion leading to incomplete mineralization of the samples and implicitly to the
incomplete transfer of the analytes into solution, reflecting the slightly different contents in metal cations
we obtained.
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There is a lot of research on spontaneous flora in order
to determine on the one hand the contained secondary
metabolites [1, 2, 3] and on the other hand their curative
properties or antimicrobial properties.

Although in our country the curative potential of
Sablucus ebulus L is relatively unknown, other countries
like Turkey and Iran pay special attention to this species.

Thus, references in the literature appear regarding the
use of leaves, flowers and fruits as expectorant, diuretic or
purgativ, the leaves being used separately in various
inflammatory conditions such as rheumatoid arthritis,
fever, pulmonary edema, burns or various open wounds[4].

However, the extracts or phytopharmaceutical products
obtained from the leaves of the species must be consumed
with moderation because they contain cianogenic
heterosides, compounds known for their high toxicity.

There are several authors who analyzed the anti-
inflammatory activity of Sambucus ebulus leaves and fruits
using laboratory animals [5]. Methanol and n-hexane
extracts showed an anti-inflammatory activity as high as
diclofenac [6]. The extract from the strains of the species
had a similar effect to sodium salicylate [7].

The mechanisms of action for the extracts proposed by
the authors were those of inhibiting COX (cyclooxygenase)
activity, thereby diminishing pain and inflammation [8].
Other authors have put antitumoral and antiangiogenic
effect on ebulithin 1, this immunotoxin having
antineoplastic effects on cell lines L929, L6E9, CD105 [9].
It is considered necessary to determine the metal cations
in plants with possible therapeutic uses given that by their
consumption (in various pharmaceutical forms).

If some cations are beneficial and help to meet
nutritional requirements, others, on the contrary, have toxic
effects on the human body [10].

Various methods have been used for these
determinations over the years [11], but in the last decade
numerous scientific quantification studies have emerged
in metallic cations by atomic absorption spectrometry
using various ways of pre-sample preparation [12]. In this
study, atomic absorption spectrometry with flame or
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graphite furnace was used as a method for determining
metallic cations. Several working methods have been
applied for further comparative analysis.

Experimental part
Materials and methods
Sample harvesting

The plants were harvested from Simnicu de Sus, Dolj
County. Then, the plants were naturally dried at
temperatures between 20 - 25oC in a dark room. During
the drying, the percentage of lost water ranged between
10 and 18%.

Dried plants, separated on vegetative organs, cleaned
from potential impurities that could affect the results of
the research (dust particles, impurities, and damaged
matter) were ground in a stainless steel grinder.

Samples mineralization
In the three methods we performed, a different

procedure of sample mineralization was used, either by
initial calcination of the sample, followed by the digestion
of the residue with nitric acid (method 2), or by subjecting
the samples to the digestion process before calcinations
(method 1 and 3).  The digestion process has been
achieved with concentrated nitric acid (method 1) or with
a mixture of concentrated nitric acid and hydrogen peroxide
(method 3).

For methods 1 and 2 the analysis was performed on an
AA240FS DUO Varian apparatus, for method 3 a novAA
400G - Analyzer Jena with autosampler MPE60 and soft
WinAAS 3.17.0 was used

Method  1
An amount of 0.5 g product was weighed into a teflon

crucible. 5 mL of high purity concentrate nitric acid and 1
mL of 30% hydrogen peroxide were added over the
samples. The samples thus obtained were mineralized in
the MLS1200 Mega Milestone microwave oven using the
following power program:

2 min at  250 W
2 min at 0 W
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6 min at  250 W
5 min at 400 W
5 min at 600 W

The mineralized samples were quantitatively added in
50 mL sized flasks.

Method 2
For this method, the samples were weighed to the

analytical balance directly in a calibrated crucible, then
they were heated in an oven at 110-120oC when they lost
the water, the volatile substances and a part of
crystallization water. Further, we continued the heating at
180-200°C, in order that organic substances with boiling
temperatures below 180 ° C to leave the material.

After 60 min, the crucible was removed from the oven
and placed in a thermostated electric oven increasing the
temperature from 50 to 50 degrees Celsius  until it reached
500 ° C then the temperature was kept constant so that
the sample reached a constant mass. During this time,
calcination of organic substances takes place, which
decompose into CO2, H2O and volatile compounds.

In general, the inorganic salts of the metal cations remain
in the crucible. After cooling in the desiccator, the crucible
was again weighed. Next, the residue obtained by
calcination was quantitatively brought into solution with
50 mL of 14% nitric acid. For the solutions thus obtained,
atomic absorbances were determined by a Varian 220
atomic absorption spectrometer. For each determined
element a cavity cathode lamp made of spectral purity
metal was used [13].

Method 3
Approximately 0.5 g of the samples were treated with

11 mL of 65% nitric acid and subjected to mineralization in
a MWS 2-Berghof microwave oven using a three-step
program: T1 = 160°C, t1 = 15 min, p1 = 80 %, T2 = 210°C, t2

= 15 minutes, p2 = 90 %  and decreasing T3, t3 = 15 minutes,
p3 = 0 %.

The mineralized samples were quantitatively added in
100 mL volumetric flasks and filled in with ultrapure water.

Results and discussions
The results obtained using Method 1 are shown in Table

1.
The concentrations of metal cations in the plant product

obtained by Method 2 are shown in Table 2.
As it can be seen by studying the obtained results (fig.

1), incomplete mineralization of the samples leads to the
incomplete transfer of the analytes into solution, reflecting
the slightly different contents in metal cations we obtained.

Of the determined ions, calcium and magnesium are in
the highest proportion, both are classified as macro
elements, and among the trace elements, iron and zinc
have been found in the largest quantities, regardless of the
mineralization method chosen.

The amounts of zinc and iron found in this plant are
comparable to the results from the literature [14-16],
obtained for plants belonging to both the Sambucus genus
[17-19] and other genres from Caprifoliaceae family [20],
these being the microelements needed in high quantities
to normal plant growth. The zinc-enhanced chemical
composition of this species may involve certain
hypoglycemiant properties [21].

 Two unwanted cations associated with environmental
pollution, Pb2+ and Cr3+, were found in Sambucus ebulus L.
The only parts where the content in these cations is higher
or comparable are ripe fruit. However, the third cation
present in the polluted areas, Cd2+ is present only in the
leaves of the species [22].

The content of the mentioned cations can provide us
with valuable informations on the composition of the
anatomical parts of the plant in organic compounds that

Table 1
METAL CATIONS OF THE SPECIES Sambucus ebulus L determined by method 1

Table 2
METAL CATIONS OF THE SPECIES Sambucus

ebulus L DETERMINED BY METHOD 2
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can act as ligands. These three cations have the property
of  being good complex combinations generators.

Conclusions
It has been found that although the plant stores especially

large amounts of metal cations in leaves and fruits, all
vegetative organs have the metal cations content within
the limits of heavy metal concentrations allowed by F.R. X
[23].

In conclusion, atomic absorption spectrometry is a
simple, easily accessible method with high specificity and
sensitivity. This method can be successfully applied in
determining the content of metallic cations in plants, as
long as the sample mineralization process is complete.
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Fig.1. Lead content determined by the three methods

Tabel 3
METAL CATIONS OF THE SPECIES

Sambucus ebulus L DETERMINED BY
METHOD 3


