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Abstract

Rose petals have been applied as food additives in teas, cakes and flavor extracts. The aim of this
research study was to explore and reveal the antioxidant potential of aqueous extracts of rose petals
belonging to nine genotypes of rose (wild as well as hybrid). The in vitro antioxidant activities of
roses were studied by lipid peroxidation assay, DPPH radical scavenging assay, iron chelation assay,
phosphomolybdenum reduction assay and total phenolic and flavonoid contents. The aqueous extract
showed inhibition against lipid peroxidation (TBARS), induced by prooxidants (10 µM FeSO4) in mice
liver homogenate. The free radical scavenging activities of the extracts were determined by scavenging
of the DPPH radical. Extracts also showed metal chelating activities and high antioxidant activity
in the phosphomolybdenum assay. The high content of phenolics and flavonoids detected in aqueous
extracts may be responsible for the antioxidant activity. Amongst the different rose genotypes, screened,
Rosa moschata (musk rose) was found to carry slightly higher antioxidant potential, owing to its higher
phytochemical content.
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1 Introduction

Reactive oxygen species (ROS) are sponta-
neously generated in cells during metabolism and
are implicated in the aeitology of different dis-
eases, such as heart diseases, stroke, rheuma-
toid arthritis, diabetes and cancer (Halliwell,
Gutteridge, & Cross, 1992). Oxidative stress
is due to the decrease in natural cell antioxi-
dant activity or due to an increased quantity
of ROS in the organisms. It is well established

that free radicals cause cell degeneration, es-
pecially in the liver (Shulman, Rothman, Be-
har, & Hyder, 2004). Normally, intracellular
molecules including mitochondrial antioxidants
prevent cellular damage produced by endogenous
ROS. Previously it was proposed that the pro-
gression of cancer is strongly related to oxida-
tive stress. Thus, the validation of antioxidant
effect of tested plant material is nowadays rou-
tinely supplemented with the analysis of anti-
cancer activities (Loizzo et al., 2014; da Costa
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et al., 2015). Antioxidants are the compounds
that, when added to food products, act as rad-
ical scavengers, prevent the radical chain reac-
tions of oxidation, delay or inhibit the oxidation
process and increase shelf life by retarding the
process of lipid peroxidation (Young & Wood-
side, 2001). Consumers are becoming more con-
scious of the nutritional value and safety of their
food and ingredients. The preference for natural
foods and food ingredients that are believed to be
safer, healthier and less hazardous is increasing
compared to their synthetic counterparts (Farag,
Badei, Hewedi, & Elbaroty, 1989). A number of
studies have shown that the use of phenolic com-
pounds found in tea, fruits and vegetables is asso-
ciated with the low risk of these diseases (Hertog,
Hollman, & Vandeputte, 1993). Consequently,
there is a growing interest in edible plants that
contain antioxidants and phytochemicals as po-
tential therapeutic agents. Foods are often con-
taminated with transition metal ions that may
be introduced during processing. Bivalent transi-
tion metal ions catalyze the oxidative processes,
resulting in the formation of hydroxyl radicals,
in addition to hydroperoxide decomposition re-
actions, via the Fenton reaction (Wang & Ford-
ham, 2007). These processes can be delayed by
iron chelation and deactivation.
Rose is a woody perennial of the genus Rosa and
belongs to the family Rosacea. There are over
a hundred species, which are widely distributed
in Europe, Asia, Middle East and North Amer-
ica. Rose flowers vary in size, shape and colors
(Raj & Gupta, 2005). There are a number of
studies from several decades ago on the chemical
composition and antioxidant properties of rose
in different countries of the world such as In-
dia, Chile, Iran, Turkey and Tunisia, since long
(Yoshida, Wei-Sheng, & Okuda, 1993). Rose
plants are used in perfumery and in food in-
dustry. Roses are known to be a rich source of
polyphenolic compounds (Yoshida et al., 1993).
Rose flowers, roots and leaves have been used
in Chinese medicine to treat burns, injuries and
rheumatic arthritis (Fenglin, Ruili, bao, & Liang,
2004). Rose flowers, petals and leaves have
shown antioxidant activity. Some rose species
also show antibacterial activities. Herbal teas
of R. moschata studied in Chile have shown an-
tioxidant properties (Speisky, Rocco, Carrasco,

Lissi, & López-Alarcón, 2006). Rose hip (Rosa
cannina L.) is the pseudo fruit of the rose plant
which is a rich source of polyphenols and vita-
min C (Fan, Pacier, & Martirosyan, 2014). Taif
rose, Ward Taifi (Rosa damascena trigintipetala
Dieck), is a type of Damask rose which is consid-
ered one of the most important economic prod-
ucts of Taif governorate, Saudi Arabia (Abdel-
Hameed, Bazaid, & Salman, 2013). The geno-
type has a significant effect on the activity of
bioactive compounds (Anttonen & Karjalainen,
2005). Rosa damascena Mill is rich in oil and is
used for ornamental purposes (Rusanov et al.,
2005). Along with R. damascena, other rose
species, such as Rosa centrifolia, Rosa gallica,
Rosa alba and Rosa rugosa show a similar chem-
ical composition and are important therapeuti-
cally (Ranganna, 1986).
Therefore, it has been found that apart from
the ornamental use of rose species, rose plants
(petals, leaves and rose hip) have also been used
in many countries of the world for their medicinal
properties, both antioxidant and antimicrobial.
The literature does not quote any studies car-
ried out related to the properties of rose plants
from Pakistan. Therefore, the present study is
aimed to uncover the antioxidant properties of
local rose species for their possible use in food
and pharmaceuticals.

2 Materials and Methods

2.1 Chemicals

Thiobarbituric acid (TBA), malonaldehyde-
bis-dimethyl acetal (MDA), 2,2-diphenyl-1-
picrylhydrazyl (DPPH), quercetin, rutin, gallic
acid, and phenanthroline were purchased from
Sigma-Aldrich (St. Louis, MO, USA). Iron (II)
sulfate was obtained from Lahore, Pakistan.

2.2 Preparation of plant extract

The petals of roses were collected from different
areas of the district of Rawalakot Azad Kashmir
during April-June, 2015 and identified by a tax-
onomist at the University of Poonch Rawalakot.
The extracts were prepared following the method
of Sabir et al. (2012). The petals of the plant
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(25 g) were ground and soaked in boiling water
(500 mL) for 15 minutes, allowed to cool and fil-
tered using Whatman No. 1 filter paper. The
resulting residue was further extracted twice and
finally the whole extract was concentrated in a
rotary evaporator (50 oC). Serial dilutions were
prepared to obtain the desired concentration of
plant for the experiments.

2.3 Test Animals

All animal procedures were done with the NIH
Guide for the Care and Use of Laboratory An-
imals and were approved by the University of
Poonch, Ethical Council (UPR 101). BALB/C
mice (20–25g) were purchased from the National
Institute of Health, Islamabad. The animals were
housed in separate cages with access to water and
food ad libitum, in a room with controlled tem-
perature (22 ± 3 oC) and a 12h light/dark cycle.

2.4 Production of TBARS from
animal tissues

Production of TBARS was determined using
a modified method (Ohkawa, Ohishi, & Yagi,
1979). Chloroform was used to anesthetize the
animals and sacrifice was by decapitation. The
livers were immediately removed and placed on
ice. Tissues (1:10, w/v) were homogenized in
cold 100 mM Tris buffer pH 7.4 (1:10 w/v) and
centrifuged at 1,000 x g for 10 minutes. The
resulting homogenates (100 µL) were incubated
with or without 50 µL of freshly prepared oxidant
(iron) and different concentrations of the extracts
together with the proper volume of deionized wa-
ter to give a total volume of 300 µL at 37 oC for
1 h. The color reaction was done by adding 200,
500 and 500 µL each of the 8.1% Sodium dodecyl
sulphate (SDS), acetic acid (pH 3.4) and 0.6%
TBA, respectively. The reaction mixtures, in-
cluding those of serial dilutions of 0.03 mM stan-
dard MDA (1.5-9 nM), were incubated at 97 oC
for 1 h. The absorbance of tubes was read af-
ter cooling at a wavelength of 532 nm in a spec-
trophotometer.

2.5 DPPH radical scavenging
activity

Scavenging of the stable DPPH radical (ethano-
lic solution of 0.25 mM) was assayed in vitro by
the method of Hatano et al., (1988). Briefly,
a 0.25 mM solution of the DPPH radical (0.5
mL) was added to extract sample solution in
ethanol (1 mL) at concentrations from 25-200
µg/mL. The mixture was shaken vigorously and
left to stand for 30 min in the dark, after which
the absorbance was measured (Spectronic D-20;
Thermo Scientific) at 517 nm. The capacity to
scavenge the DPPH radical was calculated as:
DPPH radical scavenging (%) = [(Ao-A1)/Ao)] ×
100

where Ao is the absorbance of the control re-
action and A1 is the absorbance of the sample
reaction. All determinations were carried out in
triplicate.

2.6 Antioxidant potential assay

The total antioxidant potential of the extracts
was estimated using the phosphomolybdenum
reduction assay of Prieto, Pineda, and Aguilar
(1999). The assay is based on the reduction
of molybdenum, Mo (VI)-Mo (V) by the ex-
tract and subsequent formation of a green phos-
phate/Mo (V) complex at acidic pH. The ex-
tracts (25-200 µg/mL) were mixed with 3 mL
of the reagent solution (0.6 M H2SO4, 28 mM
sodium phosphate and 4 mM ammonium molyb-
date). The tubes were incubated at 95 oC for
90 mins. The mixture was cooled to room tem-
perature and the absorbance of the solution was
measured at 695 nm.

2.7 Metal chelating activity

The iron chelating ability of the extract was de-
termined using a modified method of Puntel et
al., (2005). Briefly, 150 µL of freshly prepared 2
mM FeSO4·7H2O was added to a reaction mix-
ture containing 168 µL of 0.1 M Tris-HCl (pH
7.4), 218 µL of saline, and plant extracts at con-
centrations of 25-200 µg/mL. The reaction mix-
ture was incubated for 5 min before addition of
13 µL of 0.25% 1,10-phenanthroline (w/v). The
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absorbance was subsequently measured at 510
nm using a spectrophotometer (Spectronic D-20;
Thermo Scientific).

2.8 Determination of Phenolic
content

The total phenolic content was determined by
the method of Singleton, Orthofer, and Lamuela-
Raventós (1999). Extracts (0.5 mL) were added
to 2.5 mL of 10% Folin-Ciocalteu’s reagent (v/v)
and 2 mL of 7.5% sodium carbonate. The reac-
tion mixture was incubated at 45 oC for 40 min-
utes and the absorbance was measured at 765
nm using a spectrophotometer (Spectronic D-20;
Thermo Scientific). Gallic acid was used as a
standard phenol. The total phenolic content was
expressed as mg of gallic acid equivalents/g of
extract.

2.9 Determination of total
flavonoids

The total flavonoid content as quercetin equiv-
alents/g extract was based on the method of
Kosalec, Pepeljnjak, Bakmaz, and Vladimir-
Knežević (2004). Quercetin was used for prepa-
ration of a calibration curve (0.04, 0.02, 0.0025,
and 0.00125mg/mL in 80% (v/v) ethanol). Stan-
dard solutions or extracts (0.5 mL) were mixed
with 1.5 mL of 95% (v/v) ethanol, 0.1mL of 10%
(w/v) aluminum chloride, 0.1 mL of 1 mol/L
sodium acetate, and 2.8 mL of water. The same
volume of distilled water was substituted for 10%
aluminum chloride in a blank. After incubation
at room temperature for 30 min, the absorbance
of the reaction mixture was measured at 415
nm using a spectrophotometer (Spectronic, D-20;
Thermo Scientific). The total flavonoid content
was expressed as mg of quercetin equivalents/g
of extract

2.10 Data analysis

The results were expressed as means ± SD. The
data were analyzed by one-way ANOVA and dif-
ferent group means were compared by applying
Duncan’s multiple range test (DMRT); p<0.05

was considered significant in all cases. The soft-
ware package, Statistica was used for statistical
analysis.

3 Results and Discussions

3.1 Antilipid peroxidative
properties of roses

The present study was designed to investigate
the antioxidant activity of different genotypes of
roses. Lipid peroxidation in mice liver was in-
duced with iron (10 µM) and the antioxidant
effect of rose extracts was determined. There
was a statistically significant increase (P<0.05)
in the formation of TBARS in ferrous sulphate
(81%) liver homogenate compared to the basal
or normal (Fig. 1a). However, treatment
with roses caused a concentration dependent in-
hibition (P<0.05) of TBARS production and
brought the values close to the basal level (Fig.
1a and 1b). Fig. 1(a) shows that all the geno-
types were effective in decreasing the level of lipid
peroxidation (TBARS). However, certain geno-
types like R. moschata, R. hybrida (tea pink),
R. hybrida (white) showed a higher percentage
of TBARS reduction compared to the control.
In Fig. 1(b) different genotypes of roses such as
R. demascena, R. hybrida (orange) and R. hy-
brida (pink yellow) showed a higher percentage
decrease of lipid peroxidation.
Oxidative stress is now found to be associated
with more than 200 diseases which include the
normal aging process (Ghazanfari et al., 2006).
There is a strong correlation between thiobar-
bituric acid-reactive substances (TBARS) as a
marker of lipid peroxidation and products that
reflect oxidative damage to DNA (Chen, Wu, &
Huang, 2005). It is well established that metal-
catalysed generation of ROS results in an attack
to DNA and proteins, but also on important cel-
lular components which involve polyunsaturated
fatty acid residues of phospholipids, which are
extremely sensitive to oxidation (Shacter, 2000).
Iron overload is a less frequent condition, but
high contents of iron in tissues is responsible for
different pathological conditions, including liver,
heart diseases, cancer and neurodegenerative dis-
orders (Milman et al., 2001). The protection of-
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fered by the aqueous extract of roses in mice liver
homogenates confirms the antioxidant activity of
the extract and indicates its use in accidental tox-
icities resulting from the overload of iron

3.2 DPPH radical scavenging
activity of roses

The radical scavenging activity of the extract was
tested against important in vitro models of free
radicals namely DPPH (Fig. 2). The role of an
antioxidant is to remove free radicals. Among the
genotypes R. moschata, R. hybrida (tea pink yel-
low), R. hybrida (tea pink), R. hybrida (white),
R. hybrida (yellow) and R. demascena showed
higher potential in reducing the DPPH radical
(Fig. 2). Antioxidants neutralize free radicals
and their negative effects. They act at differ-
ent stages (prevention, interception and repair)
and by different mechanisms: reducing agents
by donating hydrogen, quenching singlet oxy-
gen, acting as chelators and trapping free radicals
(Devasagayam et al., 2004). DPPH• is a model
of a stable lipophilic radical. A chain reaction
of lipophilic radicals is started by lipid autoxida-
tion. Antioxidants react with DPPH• and reduce
the number of DPPH free radicals to the num-
ber of their available hydroxyl groups. There-
fore, absorption at 517 nm is proportional to the
amount of residual DPPH•. It is visually notice-
able as a discoloration of DPPH• from purple to
yellow. The rose extracts also showed high rad-
ical scavenging activity which justifies their use
in diseases arising from free radical attack.

3.3 Iron chelating ability of roses

The effect of rose extracts on iron chelation is
shown in Fig. 3. Extracts exhibited strong
chelating abilities in a dose-dependent manner
(Fig. 3). Foods are often contaminated with
transition metal ions during processing (Morgan,
1999). Bivalent metal ions speed up the oxida-
tive processes, which results in the formation of
hydroxyl radicals and hydroperoxide decomposi-
tion, via the Fenton reaction (Wang & Fordham,
2007). These processes can be delayed by iron
chelation and deactivation by the extract. The
ability of the extracts to chelate iron was mea-

sured as a percentage of iron chelating. Chelating
agent disrupts the formation of complexes with
1,10-phenathroline and iron which leads to a de-
crease in color intensity. For normal health phys-
iology, metals are necessary. On the other hand,
metals can cause serious health complications.
Transition metals such as iron, zinc and cop-
per make complexes in biological systems. Dur-
ing complex formation there is a generation of
ROS in the cells leading to metal toxicity. Metal
toxicity can be treated by the chelation therapy.
In this process the metal ions are chelated, and
toxic and excess metal ions are removed from the
system and reduce the effect. Oxidative stress
caused by ferrous ions leads to many diseases
such as Alzheimer’s syndrome which is a neuro-
logical disorder (Ebrahimzadeh, Pourmorad, &
Bekhradnia, 2008). Many types of metal chela-
tors are available for toxic metal chelation. But
selection of ideal chelators is very difficult. Metal
chelators should be specific and properly admin-
istrated (Flora & Pachauri, 2010). Plants natu-
rally contain phytochemicals such as phenols and
flavonoids, which are responsible for the chela-
tion of the metals and also prevent lipid peroxi-
dation (Khan et al., 2014).

3.4 Total antioxidant activities of
roses

The total antioxidant activity of the extract
(equivalent to ascorbic acid) was found to be
50.26±2.5 µg/mL at a maximal concentration
(200 µg/mL) and increased with increasing con-
centrations of extract (Fig. 4). R. hybrida
(yellow) showed the highest antioxidant activ-
ity while, R. hybrida (white) showed the least
antioxidant activity in the phosphomolydenum
reduction assay. In this assay, which measures
total antioxidant capacity, the extract demon-
strated electron-donating capacity showing its
ability to act as a chain terminator, transform-
ing reactive free radical species into more stable
non-reactive products (Dorman, Kosar, Kahlos,
Holm, & Hiltunen, 2003).
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Figure 1: Inhibitory effect of Rose genotypes on lipid peroxidation induced by 10 µM Fe(II) in mice liver
homogenate. (a) inhibitory effect of Rose genotypes on ferrous sulphate (Fe) induced lipid peroxidation
in mice liver. 1= R. moschata, 2= R. hybrida (red), 3= R. hybrida (tea pink-yellow), 4= R. hybrida (tea
pink), 5= R. hybrida (white) (b). inhibitory effect of Rose genotypes on ferrous sulphate (Fe) induced
lipid peroxidation in mice liver. 6= R. hybrida(yellow), 7= R. demascena, 8= R. hybrida (orange), 9=
R. hybrida (pink yellow). Values represent the means of three separate experiments in duplicate ± SD.
p<0.05 is significantly different from control by DMRT. Values with different letters are significantly
(p<0.05) different from each other by DMRT.
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Figure 2: DPPH radical scavenging activities of Rose genotypes. 1= R. moschata, 2= R. hybrida
(red), 3= R. hybrida (tea pink-yellow), 4= R. hybrida (tea pink), 5= R. hybrida (white), 6= R. hybrida
(yellow), 7= R. demascena, 8= R. hybrida (orange), 9= R. hybrida (pink yellow). Values are means±SD
(n=3).

Figure 3: Iron chelating abilities of Rose genotypes. 1= R. moschata, 2= R. hybrida (red), 3= R.
hybrida (tea pink-yellow), 4= R. hybrida (tea pink), 5= R. hybrida (white), 6= R. hybrida (yellow), 7=
R. damascena, 8= R. hybrida (orange), 9= R. hybrida (pink yellow). Values are means±SD (n=3).
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Figure 4: Total antioxidant activity of Rose genotypes as assessed by the phosphomolybdenum assay.
1= R. moschata, 2= R. hybrida (red), 3= R. hybrida (tea pink-yellow), 4= R. hybrida (tea pink), 5=
R. hybrida (white), 6= R. hybrida (yellow), 7= R. damascena, 8= R. hybrida (orange), 9= R. hybrida
(pink yellow). Values are means±SD (n=3).

Table 1: Total phenolic (*GAEA mg/g) and flavonoid contents (*QuerB mg/g) among different genotypes
of rose

Genotype of rose Phenolic content (mg/g extract) Flavonoid content (mg/g extract)

R. moschata 91.195±1.2a 8.04±0.1a

R. hybrida (red) 82.22±1.1b 7.56±0.12b

R. hybrida (tea pink-yellow) 77.51±0.89c 7.20±0.2c

R. hybrida (tea pink) 69±1d 6.9v0.23d

R. hybrida (white) 67.39±1.4e 6.73±0.1e

R. hybrida (yellow) 67.275±0.56f 6.72±0.3ef

R. damascena 49.45±0.34g 4.95±0.1g

R. hybrida (orange) 42.09±1.1h 4.20±0.04h

R. hybrida (pink yellow) 39.1±0.82i 3.91±0.02i

*GAEA is gallic acid equivalent, *QuerB is quercetin equivalent, Values with different letters are significantly (P<0.05) different from each
other by DMRT.
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3.5 Total phenolic and flavonoid
contents

Table 1 shows the total phenolic and flavonoid
content of roses. The phenolic content ranged
between 39.1±0.82 to 91.195±1.2 mg/g gallic
acid equivalents. R. moschata contained the
highest amount of phenolics whereas, R. hy-
brida (pink yellow) contained the least. The to-
tal flavonoid content ranged between 3.91±0.02
to 8.04±0.1 mg/g quercetin equivalent. R.
moschata contained the highest amount of
flavonoid whereas, R. hybrida (pink yellow) con-
tained the least. Plant-derived polyphenolic
flavonoids are well known for exhibiting an-
tioxidant activity through a variety of mech-
anisms including scavenging of ROS, inhibit-
ing lipid peroxidation and chelating metal ions
(Shahidi, 1997). The high content of pheno-
lics and flavonoids in the extracts of plants con-
tributes to the antioxidant activity. Joo, Kim,
and Lee (2010) studied the secondary metabo-
lites of white rose flower extract. Biological
activities (antimicrobial and antioxidant prop-
erties) were determined in the extracts. Low
molecular weight secondary metabolites of the
white rose flower extracts were found effective
in reproductive processes and showed resistance
against environmental stresses and pathogens.
The extracts of Rosa rugosa (white rose) flow-
ers contained many volatile and phenolic com-
pounds. These compounds were isolated, and
their medicinal value was evaluated, in order to
apply them for pharmaceutical purposes. The
white rose flower extracts scavenged free radi-
cals depending upon their concentration. Uggla,
Gao, and Werlemark (2003) reported 90.5 mg/g
phenolic content in rose species while Nowak and
Gawlik-Dziki (2006) reported 83.4 mg/g pheno-
lic content in rose petals which is in agreement
with our studies. The total flavonoid content
in methanolic rose extracts was reported to vary
from 3.6-23.7 mg/g of extract (Li et al., 2014).

4 Conclusion

In conclusion, the aqueous extract of roses pos-
sesses anti-lipid peroxidative and free radical
scavenging activities which may be associated

with its high medicinal use as a functional food.
The DPPH radical scavenging activities as well
as the protective activities against lipid peroxida-
tion, lead us to propose rose petal as a promising
natural source of antioxidants suitable for appli-
cation in the food and pharmaceutical fields and
in the prevention of free radical-mediated dis-
eases.
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