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Abstract 

In the present study, 17 different phenolic contents of Verbascum insulare Boiss. & Heldr. ethanolic leaf (LEtOH), aqueous 
leaf pure (LPW), ethanolic root (REtOH) and aqueous root pure (RPW) extracts were determined by HPLC. Moreover, their 
antimicrobial, antioxidant and DNA protective activities were identified. Curcumin and salicylic acid were not detected in V. 
insulare LPW extract, whereas vanillin was not found in RPW extract. The gallic acid and 3,4-dihydroxybenzoic acid 
presence were not determined in any extract. Based on the results of the biological activity, it was found that the ethanolic 
extract showed a higher antioxidant and antifungal activity compared to pure aqueous extract and increased the DNA 
stability. As a result, it may be argued that the biological activity of the ethanolic extract is higher due to the total phenolics 
compared with the aqueous extract. Since no previous studies were available on the biological activities of this plant, the data 
obtained in the present study will contribute to future pharmacological studies. 
 
Rezumat 

În studiul prezentat, au fost studiate 4 extracte diferite ale speciei Verbascum insulare Boiss. & Heldr. prin HPLC, pentru a 
determina conținutul total al fenolilor din extractul etanolic din frunze (LEtOH), extractul apos din frunze (LPW), extractul 
etanolic din rădăcini (REtOH) și extractul apos din rădăcini (RPW). S-au determinat, de asemenea, activitățile 
antimicrobiană, antioxidantă și de protecție a structurii ADN-ului. Curcumina și acidul salicilic nu au fost evidențiate în 
extractul apos de frunze, iar vanilina nu a fost detectată în extractul apos din rădăcini. Acidul galic și acidul 3,4-
dihidroxibenzoic nu au fost puși în evidență în nici un extract. Ținând cont de rezultatele obținute privind activitatea 
biologică, s-a concluzionat că extractul etanolic prezintă o activitate antioxidantă și antifungică mai puternică comparativ cu 
extractul apos, determinând și creșterea stabilității structurii ADN-ului. Se poate afirma, în concluzie, că activitatea biologică 
a extractului etanolic este superioară datorită cantității totale de fenoli, compativ cu extractul apos. Deoarece nu există studii 
anterioare privind activitățile biologice ale acestei plante, datele obținute în cadrul prezentei cercetări vor contribui la 
viitoarele studii farmacologice. 
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Introduction 

The use of plants as therapeutic agents is recognised 
from ancient times [3]. Many in vitro studies show that 
the obtained extracts possess antimicrobial activity 
[28, 38]. In addition to their antimicrobial activities, 
the antioxidant features of the plants are also of 
importance [1, 19, 34]. Meanwhile, the food industry 
attempts to find plants that have natural resources 
alternative to chemicals as preservatives [7]. The 
Verbascum genus is a member of the family 
Scrophulariaceae and known as “mullein or king’s 
candle” in the flora of Turkey. It has 233 species, 
185 of which are endemic and more than 100 hybrids 
[4, 11, 13, 14]. Verbascum species are used for their 
mucolytic, expectorant and diuretic actions in the 
traditional Turkish medicine. They are also used in 
the treatment of tuberculosis, bronchitis, dry cough, 
asthma, rheumatic pain, haemorrhoids, wound, diarrhoea 

and fungal infections [12, 17, 25]. The species of this 
genus include flavonoids, iridoide glucosides, 
neolignane glucosides, phenylethanoid glycosides, 
saponins, spermine alkaloids and metabolites like 
steroids [33, 35]. 
In the light of the given data, Verbascum insulare 
Boiss. & Heldr. ethanolic and pure aqueous extracts, 
which were not examined before, were obtained, and 
17 different phenolic contents were determined by 
High-performance Liquid Chromatography (HPLC). 
The antimicrobial effects of these extracts were 
determined with the hollow agar method, using three 
Gram-positive, four Gram-negative bacteria and three 
fungi. In addition, the in vitro antioxidant activities 
of these plant extracts were determined with four 
different methods and their effects on DNA were 
examined. 
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Materials and Methods 

Collection and extraction of the plant samples 
The V. insulare plant was collected during the vegetation 
period in 2018 from Güzeltepe Village located in Muş 
province (Turkey). The identification of these plant 
samples was made according to the Flora of Turkey 
by Murat Kurşat (Bitlis, Turkey). The plant sample 
that was made into herbarium material was encoded (Y. 
Alan: 4913) and kept at Muş Alparslan University, 
Central Research Laboratory Application and Research 
Centre, Muş, Turkey. 
The plant samples were taken from the roots and 
leaves and were then dried in shadow. Fifty grams 
plant samples that were prepared for extraction were 
cleaned, ground and extracted using the Soxhlet 
extraction method in 300 mL ethanol and distilled 
water. Then, the ethanol and purified water were 
removed using an evaporator. The extracts were 
encoded as ethanolic leaf (LEtOH), aqueous leaf 
(LPW), ethanolic root (REtOH) and aqueous root 
(RPW), and were kept at ± 4°C in dark-coloured 
glass bottles for the quantitative analysis and for the in 
vitro determinations in terms of phenolic substances 
and their biological activities. 
Phenolic substance analysis 
In order to determine the phenolic amount by HPLC, 
the last concentrations of ascorbic acid, gallic acid, 3,4-
dihydroxybenzoic acid, 4-hydroxybenzoic acid, trans-
p-coumaric acid, myricetin, abscisic acid, quercetin, 
apigenin, kaempferol, curcumin, catechol, vanillin, 
caffeic acid, cinnamic acid, rosmarinic acid and salicylic 
acid standards were weighed in order to obtain solutions 
with a concentration of 10 mg/mL. Then, 1% acetonitrile 
and acetic acid were added (at a rate of 1/9, respectively) 
to the standards, and methanol was added in the 
same rates to prepare stock standards. The stock 
standards were used for the calibration curve after 
they were diluted as 10, 25, 50, 75 and 100 µg/mL 
[31]. The concentration of V. insulare extracts was 
diluted as 20 mg/mL by using the solutions that 
were used in the standard. The extracts were loaded 
to an HPLC by filtering with a 0.45 µm membrane 
filter [1]. HPLC analysis was performed by using the 
Agilent Technologies 1260 Infinity II HPLC (Agilent, 
USA). The HPLC configuration consisted of a 1260 
DAD WR detector (272 nm, 280 nm and 310 nm 
wavelength), 1260 Quat Pump VL pump (1.0 mL/min 
flow rate), 1260 Vial sampler (20 µL injected) and 
G7130A column furnace (28°C). The analytical 
column used for the analysis was ACE 5 C18 (250 x 
4.6 mm id). 
Determining the antimicrobial activity  
The antimicrobial activity of the V. insulare extracts 
was determined by using the hollow agar method [26]. 
In the present study, 7 bacteria (Bacillus subtilis 
ATCC 6633, Staphylococcus aureus ATCC 25923, 
Bacillus megaterium DSM 32, Enterobacter aerogenes 

ATCC 13048, Escherichia coli ATCC 11229, 
Pseudomonas aeruginosa ATCC 9027 and Klebsiella 
pneumoniae ATCC 13883) and 3 yeasts (Yarrowia 
lipolytica ATCC 20460, Candida albicans ATCC 
10231 and Saccharomyces cerevisiae ATCC 834), 
which were obtained from Muş Alparslan University 
Central Laboratory, were used; and 5 different anti-
biotic disks (erythromycin (E-15), ampicillin/sulbactam 
(SAM-20), rifampicin (RD-5), amikacin (AK-30) and 
fluconazole (FCA-25) were used for determining 
the antimicrobial activity of the extracts [1]. 
Antioxidant properties 
Determining total antioxidant activity 
Total antioxidant activity was determined in line with 
the thiocyanate method [21]. This method involved 
the oxidation of peroxide in a linoleic acid emulsion 
and spectrophotometrical measurements at 500 nm. 
High absorbance indicated the excess amount of 
peroxide resulting from peroxidation. The stock 
solution was pipetted into the containers at desired 
amounts with automatic pipettes, and the volume 
was completed to 2.5 mL with the buffer solution. 
The absorbance of the samples at 500 nm was read 
against a blank. The incubation was ended when the 
control reached the maximum absorbance level. 
Determining the reduction power according to FRAP 
method. The reduction power of iron ions (Fe3+) 
was determined according to the Oyaizu method. 
Briefly, the measurement of the coloured complexes 
that are formed by the antioxidant compounds with 
K3Fe(CN)6, TCA and FeCI3 are performed. The 
increase in the absorbance level of the reaction mixture 
is directly proportional with the reducing power of 
the sample [22]. 
Determining DPPH free radical removal activity. 
For 2,2-diphenyl-1-picryl hydrazyl radical (DPPH) 
free radical removal activity, 1 mM DPPH solution 
was used. The stock solutions were added to the 
test tubes at 25, 50 and 100 µg/µL concentrations 
(respectively), and the total volume was completed 
to 3 mL with distilled ethanol. The absorbance scores 
at 517 nm against the blank (ethanol) were recorded. 
As a control, 3 mL ethanol and 1 mL DPPH solution 
were used [5]. 
Determining the reduction power according to the 
CUPRAC method  
The cupric ion (Cu2+) reduction capacities of the 
extracts were determined according to the CUPRAC 
method [2]. The absorbance of 25, 50, 100 µg/mL 
samples and standards at 450 nm were recorded. The 
increasing absorbance score of the reaction mixture 
shows the reduction capacity of cupric ion (Cu2+). 
Effect of the extracts on DNA  
The effect of the extracts on the DNA was determined 
by using pBR322 plasmid DNA with the agarose 
gel electrophoresis method [29]. For this purpose, 
200 mg extract was dissolved in 1 mL dimethyl 
sulfoxide (DMSO) and stock extracts were prepared. 
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By diluting these stock extracts, they were used in 
concentrations of 25, 50 and 100 mg/mL. The 
samples that were prepared in PCR tubes were 
incubated at 37ºC for 24 hours in dark [1]. After the 
incubation, 10 µL extract DNA mixture was mixed 
with loading buffer and was then loaded to 1% 
agarose gel, and electro-phoresis was made in 40 V, 
in free flow in TBE (Tris/Borate/EDTA) buffer for 
2 hours. After the electrophoresis, the gels were 
stained with ethidium bromide, and were viewed as 
gel photos in CemiDoc XRS BIORAD imaging 
system. 
Statistical analysis 
The phenolic amount and the antimicrobial activity 
analysis results were performed in triplicate. The results 
were calculated as mean ± standard deviation. 
Statistical significance was evaluated with the Tukey 
Test by using the GraphPad Prism 8 program. The 
differences were considered significant at p < 0.05. 
 
 
 

Results and Discussion 

To determine the phenolic contents of V. insulare 
extracts, the analysis of the amounts was performed 
by HPLC using 17 different phenolic standards. The 
results are given in Table I. In the V. insulare LEtOH 
extract, vanillin (246.30 ± 2.15 µg/mL) was determined 
at the maximum amount, and trans-p-coumaric acid 
(2.65 ± 1.06 µg/mL) was determined at the minimum 
amount. In the LPW extract, on the other hand, 
quercetin (0.48 ± 0.01 µg/mL) was determined at the 
minimum amount, and cinnamic acid (105.60 ± 1.43 
µg/mL) was determined at the maximum amount. In 
the REtOH extract, catechol (121.00 ± 0.99 µg/mL) 
was determined at the maximum amount, and quercetin 
(0.73 ± 0.02 µg/mL) was determined at the lowest 
amount. In the RPW extract; however, quercetin 
(0.70 ± 0.01 µg/mL) was determined at the minimum 
level (0.70 ± 0.01 µg/mL), and salicylic acid (91.34 ± 
0.99 µg/mL) was determined at the maximum amount. 
It was observed that the phenolic substance amounts 
were very different from each other in the plant extracts. 

Table I  
Phenolic substance amount in V. insulare extracts (µg/mL) 

Phenolics LEtOH LPW REtOH RPW 
Ascorbic acid 4.80 ± 0.24 6.67 ± 0.66 46.17 ± 1.82 88.78 ± 1.14 
Gallic acid 0.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.00 
3,4-dihydroxybenzoic acid 0.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.00 
4-Hydroxybenzoic acid 6.09 ± 0.37 1.33 ± 0.17 1.19 ± 0.03 1.05 ± 0.06 
trans-p-coumaric acid 2.65 ± 1.06 1.33 ± 0.01 12.40 ± 0.13 5.13 ± 0.17 
Myricetin 67.90 ± 3.55 35.70 ± 3.56 108.50 ± 6.90 22.02 ± 1.50 
Abscisic acid 13.09 ± 0.57 3.95 ± 0.77 9.42 ± 0.13 3.95 ± 0.51 
Quercetin 2.79 ± 0.26 0.48 ± 0.01 0.73 ± 0.02 0.70 ± 0.01 
Apigenin 66.68 ± 4.05 4.59 ± 0.38 21.56 ± 3.09 10.64 ± 1.03 
Kaempferol 6.82 ± 0.37 1.41 ± 0.01 5.58 ± 0.58 6.59 ± 0.19 
Curcumin 7.79 ± 0.12 0.00 ± 0.00 14.27 ± 0.42 4.89 ± 0.49 
Catechol 154.40 ± 5.49 15.96 ± 1.92 121.00 ± 0.99 54.12 ± 1.78 
Vanillin 246.30 ± 2.15 0.00 ± 0.00 0.00 ± 0.00 2.33 ± 0.06 
Caffeic acid 82.55 ± 3.00 5.80 ± 0.06 52.19 ± 0.21 21.86 ± 0.75 
Cinnamic acid 29.59 ± 0.60 105.60 ± 1.43 30.80 ± 0.61 12.03 ± 0.09 
Rosmarinic acid 58.38 ± 2.69 0.78 ± 0.01 10.36 ± 0.11 4.33 ± 0.15 
Salicylic acid 12.55 ± 0.83 0.00 ± 0.00 58.26 ± 0.73 91.34 ± 0.99 
Total quantity 726.30 ± 11.82 181.60 ± 9.37 479.10 ± 14.28 329.80 ± 3.52 

 
It was reported in previous studies that Verbascum 
species contained apigenin, apigenin glucoside, luteolin 
and luteolin glucoside phenolics [8, 9, 23]. In addition, 
in Verbascum species, the caffeic acid, rosmarinic acid, 
quercetin, apigenin, p-coumaric and protocatechuic 
acid (3,4-dihydroxybenzoic acid) presence were 
detected with by HPLC [16, 27]. Since there are limited 
HPLC analysis results in the literature related to the 
plant samples used in this study, the presence of similar 
phenolics was observed when the Verbascum genus 
was considered. The acetone extract of V. pinetorum 
was reported to have luteolin, kaempferol and apigenin 
at the highest amount, and did not contain gallic acid 
[6]. The presence of gallic acid was not observed in any 
of our extracts. In the study conducted on Verbascum 

species, the phenolic amounts in the aqueous extracts 
were reported to be at the lowest concentrations [20]. 
The active principles from the used plant had higher 
solubility in ethanol; therefore, the ethanolic extract 
contains a large quantity of phenolics, compared due 
to the aqueous extract. 
Antimicrobial activity  
To clarify the antimicrobial activity features of V. 
insulare extracts on microorganisms, their antimicrobial 
activities against B. subtilis, S. aureus, B. megaterium, 
E. aerogenes, E. coli, P. aeruginosa, K. pneumoniae, 
Y. lipolytica, C. albicans and S. cerevisiae test micro-
organisms and antibiotics were determined as mm 
(Table II).  
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It was determined that the LEtOH extract showed 
the highest antifungal activity against Y. lipolytica 
and C. albicans and REtOH against Y. lipolytica. 
The extracts showed the lowest antifungal activity 
against S. cerevisiae. It was determined that the extracts 
did not show any antibacterial activity against the 
bacteria used in the study. For this purpose, only 
the antifungal activity results were compared with 
the fluconazole antibiotic results. It was determined 
that ethanolic extracts showed antifungal activity 
that was similar to that of fluconazole; however, 
aqueous extracts showed less activity. 
In the previous studies that were conducted regarding 
the antimicrobial activity, it was determined that the 

extracts obtained from Verbascum plants showed 
antimicrobial activity against E. coli [27], S. aureus 
[32], C. albicans [6], S. epidermidis and Salmonella 
enteritidis [18]. In this study, it was determined that 
the extracts did not show any antibacterial activity and 
they only presented antifungal activity. In a previous 
study, when the antimicrobial activity test results of V. 
sinaiticum extracts were examined, it was determined 
that they showed similar activity as gentamycin, which 
was used as a positive control against P. aeruginosa 
and S. aureus [30]. In this study, it was determined 
that ethanol extracts showed antifungal activity that 
was similar to fluconazole against Y. lipolytica and 
C. albicans. 

 
Table II  

The antimicrobial effect of V. insulare extracts and antibiotic against test microorganisms (mm) 
                                                     Yeast 

Extracts (DMSO 10 mg/mL) and antibiotic  Y. lipolytica C. albicans S. cerevisiae 
 
 
LEtOH 

5 µl 0.00 ± 0.00 13.67 ± 0.58 0.00 ± 0.00 
10 µl 0.00 ± 0.00 16.33 ± 0.58 0.00 ± 0.00 
20 µl 13.33 ± 1.52 19.00 ± 0.00 0.00 ± 0.00 
40 µl 18.00 ± 1.00 21.00 ± 1.00 0.00 ± 0.00 
80 µl 23.67 ± 1.52 24.67 ± 0.58 0.00 ± 0.00 

 
 
LPW 

5 µl 0.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.00 
10 µl 0.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.00 
20 µl 0.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.00 
40 µl 15.00 ± 1.00 11.33 ± 0.58 14.00 ± 1.00 
80 µl 17.67 ± 0.58 16.00 ± 0.00 17.67 ± 0.58 

 
 
REtOH 

5 µl 12.33 ± 0.58 12.00 ± 0.00 0.00 ± 0.00 
10 µl 15.33 ± 0.58 16.33 ± 0.58 0.00 ± 0.00 
20 µl 17.00 ± 0.00 17.00 ± 0.00 0.00 ± 0.00 
40 µl 18.67 ± 0.58 18.00 ± 0.00 11.00 ± 0.00 
80 µl 23.67 ± 1.53 18.33 ± 0.58 11.67 ± 0.58 

 
 
RPW 

5 µl 0.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.00 
10 µl 0.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.00 
20 µl 0.00 ± 0.00 15.33 ± 0.58 0.00 ± 0.00 
40 µl 15.67 ± 0.58 17.00 ± 0.00 0.00 ± 0.00 
80 µl 19.67 ± 1.53 18.67 ± 0.58 14.00 ± 0.00 

FCA 25 µg 20.67 ± 0.58 22.67 ± 0.58 0.00 ± 0.00 
 
Antioxidant activity 
The in vitro antioxidant features of the extracts and 
standards were examined by using different methods, 
and the results are shown in Figure 1. For the purpose 
of measuring the total antioxidant activity values of 
V. insulare extracts, the absorbances of the extracts 
and standards were measured every 10 hours. The 
concentrations of 25, 50 and 100 µg/mL were used 
for the total antioxidant activity of the samples and 
standard antioxidants (butylated hydroxyanisole (BHA) 
and butylated hydroxytoluene (BHT)). When the 
control reached maximum absorbance after the 40th 
hour, the experiment was declared finished and the 
percentages of the extracts and standards at 100 µL 
concentration for destruction of lipid peroxidation were 
measured in the following order: LEtOH: 66.68% ˃ 
BHA: 64.02% ˃ BHT: 61.37% ˃ LPW: 47.74% ˃ 
RPW: 21.10% ˃ REtOH: 15.06%. 

When the results of the reduction power were considered 
according to FRAP and CUPRAC methods, the 
activities of the extracts and standards generally 
increased depending on concentration. The strength of 
the extracts and standards at 100 µL concentration 
for iron ions was measured in the following order: 
BHA ˃ LEtOH ˃ BHT ˃ REtOH ˃ LPW ˃ RPW. 
In addition, the reduction power of copper ions at the 
same concentration was determined in the following 
order: REtOH ˃ LEtOH ˃ BHT ˃ BHA ˃ LPW ˃ RPW. 
When the scavenging activities of the extracts and 
standards at 100 µL concentration for DPPH radicals 
were examined, it was determined that the leaf and 
root ethanolic extracts showed higher activity than 
BHA and BHT; and aqueous extracts did not show 
significant activity. The radical removal percentages 
of the extracts and standards were determined to be 
REtOH: 24.04% ≥ LEtOH: 23.12% ˃ BHA: 13.64% ˃ 
BHT: 8.26%). 
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In previous studies conducted on different species of 
Verbascum genus, it was reported in general that the 
aqueous extract presented a lower lipid peroxidation 
activity compared to other solvents [10, 20], lower 
DPPH radical removal activity [2, 6, 23], and lower 
reduction capacity in iron and copper ions [10, 20]. 
Unlike these studies, in a study that was conducted 
on Verbascum glabratum subsp. bosnense (K. Maly), 
it was reported that the aqueous extract had exhibited 

higher antioxidant activity than that of the ethanolic 
extract [15]. 
Although this study supports the results of the above-
mentioned studies in general, it also differed from 
previous studies because different solvents were used. 
In addition, when the phenolic contents were 
considered, the total phenolic contents of ethanol 
extracts were higher than that of the aqueous extracts. 
It may be argued that the antioxidant activity of the 
ethanolic extract is stronger because of this reason. 

 

  
Figure 1. 

a) DPPH scavenging activities of plant extracts and standards (BHA and BHT); b) the results of total antioxidant 
activities of extracts and standards by thiocyanate method; c) the Fe3+ reducing power of samples by FRAP; 

d) the Cu2+ reducing the power of samples by CUPRAC 
 

 
Figure 2. 

a) Electrophoresis imaging of DNA protective activities of EtOH and PW extracts obtained from V. insulare’s 
leaves; b) Electrophoresis imaging of DNA protective activities of EtOH and PW extracts (mg/mL) obtained 

from V. insulare’s roots 
 
DNA protective activity 
DNA can be found in different forms in living 
organisms, and these forms are shaped according to 

the genetic characteristics of the organism. When any 
molecule interacts with the DNA, these forms may 
be disrupted or converted into each other. The dual-
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chain super-helical structure of the DNA is known as 
Form I. Form II occurs in the agarose gel following 
the breakage of one of the strands that constitute 
Form I structure. In addition, after the breakage of 
the other chain, the DNA becomes linear, and this 
structure is known as Form III [37]. The changes 
that take place in the interactions between the extracts 
used in this study and the plasmid DNA were determined 
by observing the Form I, Form II and Form III 
conversions (Figure 2). 
It was observed that the ethanolic extracts stabilized 
the DNA by eliminating the scavenging effect of 
H2O2 + DMSO depending on the concentration. It 
was also determined that pure aqueous extracts 
eliminated partially the scavenging effect on the 
DNA. Meanwhile, it was also determined that the 
extracts ensured that the DNA remained more stable 
when applied alone. When the concentrations and 
incubation times of the extracts were considered, no 
remarkable results were observed. 
It was reported that the methanolic extracts of Russelia 
equisetiformis, which belonged to the Scrophulariaceae 
family [36] and Mazus goodenifolius [24] made the 
DNA stabilized by removing the scavenging effect of 
H2O2. It was also reported that the methanolic extract 
of V. pinetorum did not have any significant effects on 
the DNA division protection [6]. In this study, it was 
observed that especially the ethanolic extract; partly 
the pure aqueous extract eliminated the scavenging 
effect of H2O2 + DMSO and stabilized the DNA by 
providing protective activity on pBR322 plasmid 
DNA. 
 
Conclusions 

In the literature review, it was observed that the studies 
conducted on phenolic content and biological activity 
of V. insulare were very limited. For this reason, in 
the present study, the phenolic substance amount of 
the V. insulare extracts were examined with HPLC; 
and their in vitro biological activities were investigated. 
Gallic acid and 3,4-dihydroxy-benzoic acid presence 
were not detected in all extracts, which was a common 
finding. It was determined that ethanolic extracts 
showed similar activity only to fluconazole, and had 
better antifungal activity compared to pure aqueous 
extracts. When the antioxidant study results were 
examined, it was observed that ethanolic extract had 
better activity than pure aqueous extract. Meanwhile, 
it was also observed that ethanolic extracts and partly 
pure aqueous extracts eliminated the scavenging effects 
of H2O2 + DMSO and ensured protective activity on 
pBR322 plasmid DNA, and in this way, stabilized 
the DNA. It is considered that the antifungal, anti-
oxidant and DNA protective activity of ethanolic 
extracts occur due to the fact that they contain a 
higher amount of phenolic substances. In general 
terms, it is considered that the obtained data from 

some V. insulare species rather than Verbascum genus 
in the literature will contribute significantly to studies 
performed on foods, pharmaceutical applications and 
literature. 
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