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Abstract
Rosa x damascena Mill. has pharmacological properties that are partially attributed to their abundance in phenolic compounds.
We investigated the alcoholic extract from the plants petals. Microscopic examination of Rosa x damascena Mill. petals
showed that both of the adaxial and abaxial epidermal cells contained pigments. The antimicrobial activity of the extract was
determined by the disc diffusion method. The most sensitive antimicrobial effect was on the strain Pseudomonas aeruginosa.
The SOD-like activity of Rosa damascena alcoholic extract has been tested both in vitro and in vivo. Three cell lines were
used for determining the cytotoxicity of Rosa damascena alcoholic extract, a human cervical carcinoma line (HeLa), a human
radical growth phase melanoma cell line (WM35) and a normal fibroblastic epithelial cell line (HFL1) by MTT method. The
Rosa damascena extract presents SOD-like activity and is cytotoxic on HeLa and WM35 cell lines. Due to these results, Rosa
x damascena extracts can be used for their bioactive potential.

Rezumat
Rosa x damascena Mill. are proprietăți farmacologice care sunt parțial atribuite abundenței lor în compuși fenolici. Am
investigat extractul alcoolic din petalele acestei plante. Examinarea microscopică a petalelor a arătat că ambele celule
epidermice adaxiale și abaxiale conțin pigmenți. Activitatea antimicrobiană a extractului a fost determinată prin metoda de
difuzie a discului. Cel mai sensibil efect antimicrobian a fost asupra tulpinii Pseudomonas aeruginosa. Activitatea SOD a
extractului alcoolic din Rosa damascena a fost testată atât in vitro, cât și in vivo. Au fost utilizate trei linii celulare pentru
determinarea citotoxicității extractului alcoolic, o linie de carcinom cervical uman (HeLa), o linie celulară de melanom în fază
de creștere radicală umană (WM35) și o linie celulară epitelială fibroblastică normală (HFL1) prin metoda MTT. Extractul de
Rosa damascena prezintă activitate asemănătoare SOD și este citotoxic pe liniile celulare HeLa și WM35. Datorită acestor
rezultate, extractele de Rosa x damascena pot fi utilizate pentru potențialul lor bioactiv.
Keywords: bioactive compounds, antioxidant capacity, antimicrobial activity, HPLC method, diffusion method, SOD-like
activity, cytotoxicity

hybrid, derived from Rosa moschata, Rosa gallica and
Rosa fedtschenkoana.
Studies have been carried out on flowers, petals, hips
and leaves of Rosa x damascena Mill. (Rosaceae) and
terpenes, glycosides, flavones, anthocyanins, myrcene,

Introduction
Rosa x damascena Mill. (Rosaceae), is an ornamental
plant of the genus Rosa with fragrant effect and several
reported pharmacological properties [13, 14]. Is a rose
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vitamin C, carboxylic acids, quercetin and kaempferol
were identified. Oils, organic acids, tannins and geraniol
also have been identified in flowers. Studies showed
that one of the major components of oils was geraniol.
Rosa x damascena Mill. (Rosaceae) has pharmacological
effects on the central nervous system. Effects on the
respiratory system, cardiovascular, laxative, antidiabetic,
antimicrobial, anti-HIV, anti-inflammatory and antioxidant effects, antitumour and cytotoxic effects against
various cancer cells are other effects of this plant [22,
35, 60]. They act through different mechanisms, but one
of the most important is the induction of apoptosis
in cancer cells followed by a favourable prognosis
[24, 61].
The objectives of this study are to present the
microscopic examination, chemical composition, the
total content of polyphenols, flavones and anthocyanins
and the presentation of the antioxidant capacity, antimicrobial, SOD-like, antitumour activity and HPLC
analysis of the alcoholic extract of Rosa x damascena
Mill. (Rosaceae) collected from a region of Bihor County,
Romania. Our scientific interest is that the studied
medicinal plants, after phytochemical characterization
and evaluation of pharmacological properties to be
included in a useful collection for both specialists
in pharmaceutical technology and of medical field.

Twice-distilled water was obtained using a Milli-Q
system (Millipore, Bedford, MA, USA).
Preparation of the extract
The petals were dried at 40°C, for 120 minutes using
an UTD-1295 Laboratory oven 50 lt. The preparation
method used to obtain the alcoholic extract solution
was maceration, method of extraction with alcohol
at a temperature of 20°C. Over 10 g petals of Rosa x
damascena Mill. 100 mL of 70% ethanol was added
and left at 20°C, for 7 days. The residue was removed
by decantation and the solvent was removed using a
Hei-VAP rotary evaporator (Heidolph Instruments,
Berlin, Germany). All subsequent determinations were
performed in triplicate. The extraction yield for the
analysed extract was 21%.
Total polyphenols content (TPC)
TPC was determined using Folin-Ciocâlteu method
described in literature [59], a widely used colorimetric
method, and the total polyphenols content was calculated
as gallic acid equivalents/100 g dry vegetable product
(mg equivalent of gallic acid (GAE)/100 g dry weight
(DW)).
Total flavonoid content (TFC)
TFC was performed by the colorimetric method, using
AlCl3, which forms a complex with the carbonyl groups
of flavones. Results were expressed as mg quercetin
equivalent (QE) per 100 g DW, using a calibration
curve [36].
Total anthocyanin content (TAC)
TAC was determined using a method described in
the literature [19]. In this method, the samples were
diluted (5:95, v/v) in 1% HCl in methanol to obtain
an absorbtion of 0.200 - 1.000 at 530 nm, and the
results were expressed in mg cyanidin/100 g DW.
Analysis of phenolic compounds by HPLC
A new LC-MS method described in literature [54] was
used to identify 10 polyphenols in Rosa x damascena
Mill. extract using as standards: protocatechuic, pcoumaric and gallic acid, kaempferol, kaempferol-3-Orhamnoside, hyperoside (quercetin-3-O-galactoside), isoquercitrin (quercetin-3-O-glucoside), rutin (quercetin3-O-rutinoside), quercitrin (quercetin-3-L-rhamnoside)
and quercetin (quercitin).
The chromatographic separation was performed on an
analytical column (Zorbax SB-C18, 100 mm x 3.0 mm
i.d., 3.5 µm). The qualitative detection of the compounds
was performed on MS mode (SIM-MS). The MS system
operated using an electrospray ion source in negative
mode (capillary +3000 V, nebulizer 60 psi (nitrogen),
dry gas nitrogen at 12 L/min, dry gas temperature 360ºC).
The quantification of a compound previously detected
in MS mode was made in UV at 330 nm for the
polyphenolic acids until 17 minutes and 370 nm for
the detection of flavonoids and their aglycones until
the end of analysis.
Determination of antioxidant capacity
DPPH method. The method uses as reagent 1,1diphenyl-2-picril-hydrazil, an intense purple radical

Materials and Methods
Microscopic Examination of Rosa x damascena Mill.
petals
Rosa x damascena Mill. petals were used in our study.
The plant samples arose from unpolluted areas of the
cultivated flora of Salonta (town located in NorthWestern part of Romania, in Bihor County) and were
carefully collected and selected in May 2019. A specimen
of the species is kept in the Herbarium of Pharmacy
Department, Faculty of Medicine and Pharmacy,
University of Oradea, Romania, code: UOP 05225.
The study was conducted in accordance with the
guiding principles of European Community and the
University of Oradea, Romania, Faculty of Medicine
and Pharmacy, Ethics Committee.
From the collected petals of Rosa x damascena Mill.
samples were made microscopical sections. The
microscopic analysis was conducted using the OPTIKA
B-383PL light microscope, equipped with Proview
digital camera and software. Cross sections were
made at the level of freshly petals. The obtained cross
sections were analysed using the objective 10X. After
capturing and saving the images with Proview
digital camera and soft-ware, the sections have not
been preserved.
Reagents
All chemicals and reagents used in this study have a
high degree of purity. Sodium carbonate and gallic acid
were provided by Fluka, Switzerland; all the other
reagents used were from Sigma Aldrich, Germany.
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reagent that turns pale yellow or colourless when
neutralized by flavones in plant extracts. The antioxidant activity was calculated as the percentage of
inhibition [36].
FRAP method. This method is based on the reduction
reaction of the ferric tripyridyltriazine complex (Fe(III)TPTZ) to the ferrous tripyridyltriazine complex (Fe(II)TPTZ). The stock solutions included: 300 mM acetate
buffer; 270 mg FeCl3 x 6 H2O dissolved in 50 mL
distillated water; 150 mg TPTZ and 150 µL HCl,
dissolved in 50 mL distillated water. The working
FRAP solution was freshly prepared by mixing 50
mL acetate buffer, 5 mL FeCl3 x 6 H2O solution and
5 mL TPTZ solution. The results were expressed as
µmol Trolox/100 mL [52].
CUPRAC method. The principle of this method is
based on the reduction of the cupric ion (Cu2+) to the
cuprous ion (Cu+) 0.25 mL CuCl2, 0.25 mL ethanolic
neo-cupreine solution, 0.25 mL acetate buffer, rose
alcoholic extract and double distilled water were
used, left in the dark at room temperature for 0.5
hours and the absorbance was read at 450 nm from the
blank. The results were expressed as µmol Trolox/mL
rose extract according to the calibration curve [37].
ABTS method. The method is based on the ability of
antioxidants to reduce cation radical (ABTS+), a greenblue chromophore that absorbs at 734 nm, the method
being compared to the Trolox standard. ABTS+ is
produced by reacting stock solution ABTS (7 mM)
with potassium persulfate (2.45 mM) for 12 - 16 h.
In order to study the antioxidant activity, ABTS+
solution is diluted with ethanol until an absorbance
of 0.70 ± 0.02 to 734 nm is obtained. The results
were expressed in µmol Trolox/mL extract [6, 64].
Antimicrobial activity
The antimicrobial activity of the alcoholic extract
(from the petals of Rosa x damascena Mill. flowers)
was performed by in vitro testing, using the KirbyBauer diffusion method [18]. Four reference strains
were used: Staphylococcus aureus ATCC 25923, E.
coli ATCC 25922, Pseudomonas aeruginosa ATCC
27853, Enterococcus ATCC 29212 and four wild
species: Pseudomonas aeruginosa, Escherichia coli,
Enterococcus and Staphylococcus aureus that were
isolated from clinical human cases.
The Mueller-Hinton Agar culture medium (Biomaxima,
Poland) was inoculated with normalized bacterial
inoculum (0.5 McFarland units). As a positive control,
standard Amoxiclav discs (20/10 µg) were used, and
as negative controls, paper discs soaked in distilled
water (20 µL). The samples were stored at 37°C for 18
hours, then the diameters of the inhibition zones were
measured and the arithmetic mean for each extract
was calculated.
SOD-like activity
In vitro SOD-like activity. Xanthine (1.5 x 10-4 M)
and xanthine oxidase in 50 mM potassium phosphate
buffer, pH = 7.8 were used to generate a reproductible

and constant flux of superoxide anions, that were
detected by the reduction of nitroblue tetrazolium
(NBT) (5.6 x 10-5 M) to blue formazane, which was
quantified spectrophotometrically at 560 nm. To
determine the SOD activity of the plant alcoholic
extract, the percentage inhibition of NBT reduction
was used. The IC50 values were determined from
plots of % inhibition versus plant alcoholic extract
concentration [30, 51]. All reagents for these assays
were obtained from Sigma, USA, and the determinations
were performed with a SPECORD 200 PLUS Spectrofotometer, Germany.
In vivo SOD-like activity. The SOD-like activity of
Rosa x damascena alcoholic extract was evaluated
using a strain of Saccharomyces cerevisiae Δsod1
(ATCC96687), which has the ability to delete/insert
the SOD1 gene encoding the synthesis of Cu2Zn2SOD.
Yeast cells were grown in YPD reach medium (1%
yeast extract, 2% peptone and 2% glycerol). Solid
media contained 1.5% agar. Cell suspensions were
poured into Petri dishes and allowed to solidify at
room temperature. Paper disks measuring 6 mm in
diameter containing 5 μL of a 5 mM menadione
solution in ethanol or 5 μL of 17.5% H2O2 have been
used. The diameters of clear zones around the disks,
measured after 3 days of incubation at 28°C, where taken
as a quantitative estimate of the protective action [43].
Cell culture and Cytotoxicity assays
Cell culture. Three cell lines were used for determining
the cytotoxicity of Rosa damascena alcoholic extract,
a human cervical carcinoma line (HeLa), a human
radical growth phase melanoma cell line (WM35) and
a normal fibroblastic epithelial cell line (HFL1). The
cell lines were maintained in DMEM (Sigma-Aldrich,
USA), supplemented with 10% foetal bovine serum
(FCS, Hyclone), 1 mM glutamine (Sigma-Aldrich,
USA), 1% antimycotic antibiotic 100x (Sigma-Aldrich,
USA). The cells were cultured at 37°C in an
atmosphere of 5% CO2 and 95% relative humidity [32].
Cytotoxicity assays. Cytotoxicity studies on tumoural
cell lines was performed using the MTT assay (3(4,5-dimethylthiazol-2-yl)-2,5-diphenyl tetrazolium
bromide, Sigma Aldrich, USA). For all three cell lines,
the cells were plated (1 × 105 cells/well) in 96-well
plates for 24 h in normal propagation media. The
positive control was represented by Cisplatin (Ebewe
Pharma, Austria) in the same concentration as the
ethanolic extract. The negative controls were represented
by cell lines cultivated in normal expansion medium
(untreated cells) and the internal control by 70% v/v
ethanol. The cells viability was determined using the
MTT assay at 24, 48 and respectively 72 h. The
formazan particles were solubilized with dimethyl
sulfoxide (DMSO) (Sigma) and the absorbance of
each sample was read at 550 nm using a microplate
reader (Bio-Rad, Hercules, CA, USA). Each experiment
was carried out in triplicate [42, 62].
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Statistical analysis
For all data that are presented as the mean ± SD,
Gaussian distribution was checked by Shapiro - Wilk
normality test, test two-way ANOVA followed by
Bonferroni post-test was done for pair-wise comparisons.
Statistical significance was set at p < 0.05 (95%
confidence interval). Values, including IC50 were generated
using GraphPad Prism version 5.0 for Windows,
GraphPad Software, San Diego California USA.

(1ab). Both of the adaxial and abaxial epidermal cells
contained pigments, as can be seen in Figure 1.
Determination of the content of polyphenols,
anthocyanins and flavones in the alcoholic extract
of Rosa x damascena Mill.
The total anthocyanins content (782.16 ± 0.05 mg
Cy/100 g DW) is the highest value of compounds
found in the alcoholic extract, followed by the total
polyphenolic content (321 ± 0.03 mg GAE/100 g DW)
and total flavones (32.4 ± 0.01 mg QE/100 g DW).
HPLC analyses
Qualitative characterization of the samples was
performed by HPLC analysis. Using the standards
mentioned at “Analysis of phenolic compounds by
HPLC” section, they were identified the compounds
presented below. The aglycones have the same
therapeutic profile as quercetin but with superior bioavailability. In our study, quercetin-3-O-β-D-glucopyranoside (isoquercitrin) was the most abundant
phenolic compound (594.127 µg/mL), followed by
hyperozid (quercetin-3-O-β-D-galactoside) (235.918
µg/mL), quercitrin (quercetrin-3-O-α-L-rhamnoside)
(153.484 µg/mL), rutozid (quercetin-3-O-β-D-rutinoside)
(64.542 µg/mL) and quercetin (53.193 µg/mL) while
low amounts of kaempferol-3-rhamnoside (38.879
µg/mL), kaempferol (18.922 µg/mL) and p-cumaric
acid (1.464 µg/mL), gallic acid (7.030 µg/mL) and
protocatechuic acid (2.089 µg/mL) were detected in
our samples.
Antioxidant capacity
Antioxidant capacity was measured using DPPH,
CUPRAC, FRAP and ABTS assay. In the analysis of
antioxidant activity, a 10 µmol/mL gallic acid solution
was used as a control sample. For all antioxidant
assays there were obtained high values: DPPH (94.11 ±
0.01%), CUPRAC (555.316 ± 0.06 µmol Trolox/mL),
FRAP (354.43 ± 0.03 µmol Trolox/mL) and ABTS
(76.351 ± 0.02 µmol Trolox/mL).
Antimicrobial activity
The results of the antimicrobial activity are presented
in the Table I.
Table I
Results of antimicrobial activity

Results and Discussion
Microscopic Examination of Rosa x damascena Mill.
petals
The mature petals of the corolla were selected for
microscopic observations. The cross sections were cut
from the fresh petals, with special attention to the
structure of the epidermal cells (Figure 1).
The adaxial epidermis formed a single cell layer (1ad).
We found conical papillae in the adaxial epidermis.
The walls of the papilla cells were thin, covered by
a layer of cuticle. The mesophyll was made up of
several layers of parenchymal cells (1m). The collateral
vascular bundles were located in the middle of the
petal mesophyll (1vb).

Figure 1.
Cross section of petals of Rosa x damascena Mill. (10x)
ad – adaxial epidermis; ab – abaxial epidermis;
m – mesophyll; vb – vascular bundle

The abaxial epidermis formed a single cell layer and
was composed of cells with wavy anticlinal walls

Samples

Conc. S. aureus
ATCC
25923

Alcoholic extract
Rosa x damascena
Amoxicillin/
clavulanic acid
Cefuroxime
Cefixime
Cefaclor
Ofloxacin
Clarithromycin

100
15
mg/mL
20/10
35
µg
30 µg
35
5 µg not tested
30 µg
28
5 µg
27
15 µg
29

Erythromycin

15 µg

29

E. coli P. aeruginosa Enterococcus
P.
E.
S.
Enterococcus
ATCC
ATCC
ATCC
aeruginosa coli aureus
25922
27853
29212
Zone of growth inhibition (in mm diameter)
17
21
10
11
15
25
25
28

28

27

25

25
27
25
31
not
tested
not
tested

not tested
25
not tested
20
not tested

not tested
not tested
not tested
not tested
not tested

not tested
25
not tested
21
not tested

not tested

25
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27

35

28
31
25 not tested
27
27
28
27
not
28
tested
not tested not
26
tested

21
not tested
not tested
not tested
not tested
not tested
24
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Samples

Azithromycin
Distilled water

Conc. S. aureus
ATCC
25923
15 µg

27
6

E. coli P. aeruginosa Enterococcus
P.
E.
S.
Enterococcus
ATCC
ATCC
ATCC
aeruginosa coli aureus
25922
27853
29212
Zone of growth inhibition (in mm diameter)
not
not tested
21
not tested not
21
21
tested
tested
6
6
6
6
6
6
6

value was found 0.159 μg/mL. IC50 value for native
Cu2Zn2SOD is 0.02 μg/mL.
In vivo SOD-like activity. SOD-like in vivo activity
of Rosa damascena alcoholic extract was quantified
through a method based on the protection against
free radicals provided by the extract to the yeast
Saccharomyces cerevisiae [44]. The diameter of the
inhibition area for Rosa damascena alcoholic extract
at 10 μg/mL, using menadione and H2O2 was 4.9 ± 0.08
respectively 5.1 ± 0.03 cm. At a concentration of 30
μg/mL using menadione and H2O2 was 4.7 ± 0.12
and 5.1 ± 0.08 cm. The diameter of inhibition area
for the plant alcoholic extract at a concentration of
50 μg/mL was 4.6 ± 0.09, respectively 5 ± 0.13 cm.
Cell culture and Cytotoxicity assays
Three cell lines were used for determining the cytotoxicity of Rosa damascena alcoholic extract, a human
cervical carcinoma line (HeLa), a human radical growth
phase melanoma cell line (WM35) and a normal
fibroblastic epithelial cell line (HFL1) by MTT method.
The results of the cytotoxicity assays are presented
in Table II. As positive control we used Cisplatin.
Table II
The results of the cytotoxicity assays

Testing of Rosa x damascena extract by evaluating
the diameter of the inhibition zone on Staphylococcus
aureus ATCC 25923, E. coli ATCC 25922 and
Enterococcus ATCC 29212 concluded that the antibacterial effect on the tested species was moderate.
However, the greatest antimicrobial effect was on
Pseudomonas aeruginosa ATCC 27853, comparable
to some antibiotics tested (Amoxiclav®, cefixime,
ofloxacin). From the four wild strains isolated from
human clinical cases, in terms of the antibacterial
effect of the plant extract, the largest effect was on
the strain Pseudomonas aeruginosa, while on E. coli
and Staphylococcus aureus it had a weak effect. On the
clinical strain isolated from Enterococcus, Rosa x
damascena Mill. extract had a moderate antibacterial
effect.
SOD-like activity
In vitro SOD-like activity. The SOD-like activity of
Rosa damascena alcoholic extract was tested by an
indirect method using the xanthine/xanthine oxidase
system as the source of superoxide radicals. The IC50

Cells
WM35 cells
HeLa cells
HFL1 cells

Compound
Rosa damascena
Cisplatin
Rosa damascena
Cisplatin
Rosa damascena
Cisplatin

24 h
41.19 ± 0.37
18.04 ± 0.05
29.00 ± 0.11***
10.03 ± 0.19
55.21 ± 0.34***
11.98 ± 1.01###

IC50 (µg/mL)
48 h
39.08 ± 0.08
13.97 ± 0.11
20.87 ± 0.02***
5.36 ± 0.05
47.28 ± 0.02***
7.87 ± 0.12###

72 h
22.98 ± 0.06
9.60 ± 0.08
12.39 ± 0.35***
0.74 ± 0.02
32.42 ± 0.45***
1.25 ± 0.17###

*** p < 0.001 compared to R. damascena – WM35 treated cells; ### p < 0.001, compared to R. damascena – HFL1 cells

The composition variability of medicinal plants is
influenced by a number of factors (environmental,
climatic conditions, etc.) which led us to evaluate the
pharmacological activity of bio-compounds extracted
from the cultivated Rosa species and in the geographical
area of Romania [53]. These small differences can be
explained by the variation of the composition of the
plants depending on the geographical area and the
technique of preparation of the extract. There is no
standardized protocol for determining antimicrobial
and antineoplastic activity; the results are influenced
by the chosen method [54].
Our results are different from the results reported by
other authors, but they studied hydro-alcoholic extracts
of Rosa x damascena Mill. (TPC = 217.728 ± 0.13 mg
GAE/g and a TFC = 22.8 ± 0.18 mg CE/g) [65]. In
the case of fresh flower extract, it was reported a

TPC = 276.02 ± 2.93 mg GAE/g, also for spent flower
extract, TPC = 248.97 ± 2.96 mg GAE/g [60]. Total
phenolic content of dry rose petal extracts expressed
as mg GAE/100 g dry extract ranged between 781 2006 [26].
Five different rose hip species [23] collected from
Turkey were studied noticed high values for TPC from
R. gallica (3151 mg GAE/100 g DW) and Rosa canina
(3108 mg GAE/100 g DW). Also, in their study they
concluded that total phenolic contents found in the
samples were significantly influenced by the species
even if total flavonoid content was similar in all the
examined species. Regarding the content of flavones
in literature other authors compared the flavonoid
content of eleven Rosa sp. and the values obtained
were between 20 - 98 mg QE/100 g DM (dried matter
of freeze-dried hips) [50, 63].
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Two of the major glycosidic forms of the natural
flavonol quercetin are isoquercitrin and rutin [16, 20].
Isoquercitrin, the most abundant phenolic compound
from our samples is one of the glucosides of quercetin.
Studies showed that isoquercitrin inhibits the formation
of advanced glycation end-products (AGEs) that is
one of primary pathologic mechanisms implicated in
diabetic complications [38]. Also, quercetin and rutin
inhibit the generation of inflammatory mediators
(leukotriene LTB4 and prostaglandin E2) in human
neutrophils [15]. Flavones have demonstrated protection
of the brain due to their ability to modulate intracellular signals, promoting cellular survival [21]. Cellular
antioxidant and inflammatory activities of quercetin,
isoquercitrin, hyperoside and quercitrin depend on the
presence and type of monosaccharide attached to the
compound [17]. From Rosa x damascena methanolic
extracts and ethyl acetate fraction was identified 7.75
mg/g, and 65.27 mg/g quercetin, while gallic acid was
reported as trace in methanolic extract and 10.01 mg/g
in ethyl acetate fraction [1]. In the methanolic extract
of fresh and spent rose flower was detected quercetin
(0.14 - 0.40 mg/g) and syringic acid (0.04 - 0.54 mg/g),
also low amounts of gallic acid that ranged from 1.91
to 28.18 mg/g [10].
In samples prepared from R. damascena Mill. distilled
petals were reported 0.189 mg QE/g [56]. In fact, in
vitro studies have ascertained that quercetin like other
flavones may strongly inhibit the production of both
nitric oxide and tumour necrosis factor by Kupffer
cells when stimulated by injury, quercetin also protects
cells against injury caused by X-rays, and may act
in preventing carcinogenesis [8].
Protocatechuic acid is a type of widely distributed
naturally occurring phenolic acid and has structural
similarity with gallic acid, caffeic acid, vanillic acid
and syringic acid which are well-known antioxidant
compounds. It seems to have chemopreventive potential
because it inhibits the in vitro chemical carcinogenesis
and exerts proapoptotic and antiproliferative effects in
different tissues. The mechanism of the chemopreventive
action of protocatechuic acid is mostly associated with
antioxidant activity, including inhibition of generation
as well as scavenging of free radicals and upregulating
antioxidant enzymes.
Our findings are in accordance with most of the studies,
related to the antioxidant activity and the structure of
the chemical compound [12]. The antioxidant activity
of phenolic compound is due to their ability to scavenge
free radicals, donate hydrogen, atoms or electron, or
chelate metal cations [9]. Using some Rosa species
was analysed antioxidant capacity of rosehips and were
obtained FRAP values that ranged from 228.2 - 464.8
mM ascorbic acid/g DW [39] and were similar to those
found by other researchers [24-29]. Beside FRAP assay,
researcher used CUPRAC method to characterize antioxidant properties of Rosa caninae flos and rosehip

fruits [26]. DPPH and ABTS methods were also used
to study antioxidant properties of some Rosa sp.
The extracts from plant products are tested antimicrobial for information on safe and effective use
[41].
The antimicrobial effect could be attributed to the polyphenol composition of the extract [10, 14]. Transmission
electron microscopy determined the morphological
changes of the bacteria treated with Rosa x damascena
extract, which indicates that the polyphenols in the
extract have as primary inhibitory action, damage to
bacterial cell membranes [33, 66]. In literature were
reported studies that show the mechanism of actions
against Gram-negative bacteria that implies the inhibition
of adenosine triphosphate generation and membrane
disruption. Bacterial membranes contain a number of
differing enzymes with ATPase activity including,
ATP dependent transport proteins and the F1F0 ATPase
which is involved in ATP generation and cellular pH
regulation [53]. Though inhibition of these functions
would impair cell survival, that significant ATPase
inhibition occurs at concentrations within the same
range required for membrane disruption (5 to 10 mM)
suggests that this is a secondary rather than a primary
cause of cell death [28].
Regarding the mechanism of action against Grampositive bacteria, due to the composition of outer
membrane, active substances from plant extracts can
alter not only such structures, but penetrate within
the cell, leading to the denaturation of proteins and
enzymes, the “unbalance” of the K+ and H+ ion
concentration, until the modification of the entire
cell morphology, which can lead to the death of the
microorganism [45].
In a study [49] was demonstrated that the rose water
has an antimicrobial effect on Candida albicans and
methicillin-resistant Staphylococcus aureus (MRSA).
Our results are similar to those obtained in other
studies reported in the scientific literature [3, 4, 46].
In a study published in literature [29] was studied the
antimicrobial activity against 10 pathogenic microorganisms using ethanolic and aqueous extracts of R.
damascena and the most antimicrobial effect was
obtained for ethanolic extracts against P. aeruginosa
ATCC 27853 at minimum inhibition concentration and
minimum bactericidal concentration.
The SOD-like activity of Rosa damascena alcoholic
extract was tested in vitro by an indirect method using
the xanthine/xanthine oxidase system as the source of
superoxide radicals and in vivo using a method based
on the protection against free radicals provided by the
plant alcoholic extract to the yeast Saccharomyces
cerevisiae.
In our study, for in vitro SOD-like activity we found
the IC50 value of Rosa damascena alcoholic extract
superior to the IC50 value of native Cu2Zn2SOD
(0.159 μg/mL > 0.02 μg/mL) [31]. We can conclude
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that the extract has SOD mimetic activity, but it’s
inferior to native SOD.
The in vivo SOD-like activity of Rosa damascena
alcoholic extract was determined using Saccharomyces
cerevisiae strain. The SOD-mimetic activity of the plant
extract on cell growth with a Δsod1 mutant treated
with menadione or H2O2 had been evaluated [43].
The oxidative stress is produced by two oxidative
agents: menadione which toxicity is due to the superoxide radical production which toxicity is registered
due to OH• radicals.
It will be considered that Rosa damascena alcoholic
extract has a SOD-like activity if a decrease of the
diameter of the inhibition zone is registered versus the
control zone. The efficacy will then be evaluated by
comparison of the diameter of the inhibition area
for the plant extract and control.
In the presence of Rosa damascena alcoholic extract
at 10, 30 and 50 μg/mL a significant reduction of the
inhibition area was observed when the oxidative stress
is produced by both menadione and H2O2.
The diameter of the inhibition area for Rosa damascena
alcoholic extract in different concentrations, using
menadione and H2O2 were determined. The reduction
of the inhibition area was between 39 - 43% for the
plant alcoholic extract against oxidative stress generated
by menadione and between 32 - 33% against the
oxidative stress generated by H2O2.
The protective activity of the plant extract did not
seem to be dependent on extract concentration and the
protection of the extract against free radicals generated
by H2O2 is lower than in the case of free radicals
generated by menadione.
The results suggest that Rosa damascena alcoholic
extract was able to protect efficiently against superoxide anions and it could be considered as a promising
effective agent against toxicity of superoxide anion,
improving significantly the growth of Δsod1 strain.
It supplies the Cu2Zn2SOD deficiency of the mutant.
Due to this it is a potential therapeutic agent in the
prevention and treatment of diseases mediated by
free radicals.
Concerning the cytotoxic activity of Rosa damascena
alcoholic extract, it would be beneficial the use of a
natural extract in adjuvant cancer therapy.
Melanoma is a tumour of great significance because it
has increased alarmingly among the white population
in the last 50 years. It is the deadliest form of skin
cancer: although melanoma represents less than 10%
of all skin cancers, it is responsible for more than
75% of skin cancer-related death [47, 55, 57].
To investigate the in vitro cytotoxicity of Rosa
damascena, the ethanolic extract was tested on two
human cancer cell lines, WM35 and HeLa, while a
normal fibroblastic epithelial cell line (HFL1) was
used to test the selective cytotoxic potency. Cisplatin
was used as positive control. A non-linear regression
analysis of the dose-response curve determined half

maximal inhibitory concentration (IC50) values for
cytotoxic activity and the results are presented in
Table II. The results indicated a promising profile;
Rosa damascena ethanolic extract had express a relevant
in vitro cytotoxic activity and differences among the
tested cancer cell lines and the normal fibroblastic
epithelial one.
Rosa damascena ethanolic extract presented a better
cytotoxic activity on HeLa cells then on WM35 cell
line; the most intense in vitro cytotoxicity of Rosa
damascena extract for HeLa cell line was at 72 h.
The viability of both WM35 and HeLa cells was
significantly decreased compared to the negative control
(untreated cells) and to the internal control (70% v/v
ethanol) for all concentrations. Cisplatin was more
cytotoxic on HeLa cells than on WM35 cells and more
cytotoxic than Rosa damascena ethanolic extract on
both tumour cell lines.
On normal fibroblast (HFL-1 line), Rosa damascena
ethanolic extracts showed a lower toxicity than the
toxicity found on tumour cells, and it was significantly
less toxic than Cisplatin, while Cisplatin inhibited
indiscriminately both normal and tumour cells. The
best difference was observed at 72 h, when IC50 values
for HFL1 cells were 32.42 ± 0.45 for Rosa damascena
extract and about only 1.25 ± 0.17 for Cisplatin (p <
0.001).
Thus, our results demonstrate the in vitro cytotoxic
potency of Rosa damascena ethanolic extract on two
tumour cell lines. HeLa cell line proved to be more
susceptible than WM35 cells; varying in vitro and in
vivo sensitivity between differing tumour cell types
is documented in literature [7].
There are not many studies that reveal that Rosa
damascena extracts and oils induced cytotoxic effects
against various cancer cell lines. Some reports showed
cytotoxic activities of Rosa damascena against human
prostate, lung, liver and breast cancer cell lines [47, 68].
Some studies explored the mechanism of action of
rose. Geraniol is one of the main components of rose
which has been reported to work through various
mechanisms such as induction of apoptosis as it
increases the expression of apoptotic protein Bak and
arrests the Go/G1 phase of cell cycle. It also reduces
cdk2 activity and inhibits the 3-hydroxy-3-methylglutaryl-CoA reductase and ornithine decarboxylase
activity. All these activities combined lead to the death
of the cancer cells [40]. But, unfortunately, detailed
mechanistic studies have not been conducted yet [47].
Many studies presented the prominent cytotoxic effects
of methanolic extracts and rose oils of R. damascena
Mill. cultivated in various countries against cancer cell
lines, but this is the first comprehensive study made on
ethanolic extract obtained from Rosa x damascena
reared in Romania.
Correlating the results obtained in the
phytochemical analysis, in the antioxidant and
SOD-mimetic assays and in the citotoxicity assays,
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the link between them becomes obvious and it can
be concluded that the antiproliferative activity of
Rosa damascena ethanolic extract may be due to an
antioxidant mechanism. Some reports also support
the relationship of cytotoxicity with antioxidant
activity [34].
The high total polyphenols, flavones and anthocyanins
content revealed that rose petals reared up in Romania
represent a promising source of phenolic compounds
which might be used as functional food ingredients
and might be implicated in different antioxidant activity
and therapeutic applications of this plant.
We can say that the extract of Rosa x damascena
Mill. investigated in this paper possess a good antibacterial effect on Pseudomonas aeruginosa strain
and a week to moderate antibacterial effect on Grampositive and Gram-negative bacteria. Due to these
results, Rosa x damascena extracts can be used in
products with antiseptic action for eye washing in
patients with conjunctivitis, dry eye; in patients with
folliculitis, psoriasis; in treatment of aphthous stomatitis
or other disorders. Rosa damascena extract presents
SOD-like activity, is cytotoxic on HeLa and WM35
cell lines and in non-cytotoxic on HFL1, which means
that presents exhibiting selective cytotoxicity.
Although all in vitro experiments hold limitations
with regards to possible in vivo efficacy, the results
of this study are promising with regards to possible
antioxidant, antimicrobian and adjuvant antineoplastic
in cancer therapy and form a sound basis for future
research. In this study, Rosa x damascena hydroalcoholic extract was analysed extensively compared
to other studies reported in scientific literature, also
cytotoxicity assays and phytochemical results showed
that hydroalcoholic extract can be used safely to develop
new formulas with topical or oral use.
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