ANTIOXIDANT CAPACITY OF LEAF EXTRACTS OF FOUR
INVASIVE ALIEN PLANT SPECIES IN ISTRIA (CROATIA)
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RESEARCH STEPS

WHY INVASIVE SPECIES?
Invasive alien plant species (IAPS) are widespread nowadays, and can be usually found in large
biomasses. The idea of this study is to try to supplement slow and often unsuccessful
eradication of IAPS by using them as providers of novel ecosystem services.
The IAPS represent a great challenge in maintaining balance in sustainable management,
protecting biodiversity and a healthy environment. Despite the numerous negative ecological,
health and economic impacts of IAPS, some of them can be a source of valuable specialised
metabolites.
The main goal of the Croatian Science Foundation project NATURALLY is to explore the
phytopharmaceutical potential of different extracts of four invasive alien plant species:
Ailanthus altissima (Mill.) Swingle, Solidago canadensis L., Helianthus tuberosus L. and Robinia
pseudoacacia L.

1. Selection of test plants:
A. altissima, R. pseudoacacia,
S. canadensis, H. tuberosus

2. Preparation of the field
protocol tool

3. Selection of the sampling
area. Every species was
sampled from different parts
of the Istrian region

4. Sampling was done
in the vegetation period
from mid-June to
mid-September 2021

5. Drying and vacuuming
until extract preparation

6. Preparation of the extracts in
90% methanol and start of
analyses

The main goal of this study was to:
evaluate total phenolic (TP), total flavonoids (TF) and total non-flavonoids (TNF) content
in leaf extracts using spectrophotometric methods;
determine the antioxidative capacity (AC) in leaf extracts by three standard assays (ABTS,
DPPH and FRAP).
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A. altissima
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S. canadensis

RESULTS
The total phenolics content (TP) in plant extracts was determined using the Folin–Ciocalteu method [1] while the measurement of non-flavonoids (TNF) content was done using the method
described by Ough and Amerine [2]. The results are expressed as mg of gallic acid equivalents (GAE) per g of plant dry weight (DW). The content of flavonoids (TF) was determined using the
method described in [3]. The results are expressed as mg of (+)-catechin equivalents (CE) per g of plant dry weight (DW). All measurements were carried out in triplicates, and the results are
expressed as mean values ±SD.
The highest TP and TNF values were recorded in the extract of A. altissima, presented in Figure 1 and 2. Observed values are in accordance with [3].
The highest TF content was observed in the extracts of H. tuberosus and presented in Figure 3.

CONCLUSIONS

Figure 1. Total phenolics in the
extracts of IAPS

Figure 2. Total non-flavonoids in the
extracts of IAPS

Figure 3. Total flavonoids in the
extract of IAPS species

The antioxidant capacity was determined using the FRAP, ABTS, and DPPH assays according to modified methods by [4]. FRAP
3+
2+
assay is based on reduction of ferric iron (Fe ) to ferrous iron (Fe ) by antioxidants present in the samples. The ABTS assay is
+
based on the ability of antioxidant molecules to decolorize the blue-green radical cation [ABTS· ], by reducing it to ABTS. The DPPH
method is based on the reduction of stable DPPH nitrogen radicals in the presence of antioxidants.

Preliminary results of DPPH and ABTS assays were expressed in mmol of Trolox equivalents (TE) per 100 g of DW while results of
+
FRAP assay were expressed as reducing ability equivalent to 1 mmol FeSO4 per 100 g of DW. All measuments were performed in

triplicates and results are presented as mean values ±SE. AC values ranged from 23,92 to 188,67 for ABTS, from 35,38 to 239,96
for DPPH and 74,21 to 288,00 for FRAP (Figures 4 and 5). The highest AC values were recorded in A. altissima by all assays.

Selected invasive alien plant species are
antioxidant-rich plant material. Preliminary results
indicate a potential of the investigated IAPS for use
as novel phytopharmaceuticals which should be
confirmed by future research. Foreseen analyses
include the determination of antioxidative,
antimicrobial, antiproliferative, cytotoxic and
genotoxic properties of selected IAPS extracts and
their fractions.
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FUNDATION
Figure 4. Antioxidant capacity determined by ABTS and
DPPH assays

Figure 5. Antioxidant capacity determined by FRAP assay
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