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Abstract: Natural plants are abundant in their native habitats and are traditionally used to treat a variety of health
conditions. The Rosa genus stands out as an important species rich in bioactive compounds. This study, conducted
in Turkiye, aimed to analyse the antioxidant and phenolic profiles of methanolic extracts obtained from different
parts of Rosa canina (R.c.) and Rosa pimpinelifolia (R.p.) collected in 2021 and 2022. The antioxidant activity values
of R.c. collected in 2021 and 2022 were found to be between 5 102.31-46 396.36 mmol Fe(II)/100 g in ferric reducing
antioxidant power (FRAP), 141.92-377.54 mg ascorbic acid equivalents (AA)/kg in total antioxidant capacity (TAC),
2.18-24.68 ug/gin 2,2-diphenyl-1-picrylhydrazyl [DPPH (EC;y)] and 34.31-75.77 % in DPPH (% inhibition). Antioxidant
activity of R.p. collected in 2021 and 2022 ranged from 17 258.44—71 903.20 mmol Fe(II)/100 g, 271.69-479.19 mg
AA/kg, 1.02-8.32 pg/g and 50.98-85.57% for FRAP, TAC, DPPH (EC,,) and DPPH (% inhibition), respectively. The
R.p. extracts generally exhibited higher antioxidant activity than those of R.c. Considering the total identified phe-
nolic compounds achieved from different plant parts of rosehip for both years, the highest values of total phenolic
compounds were determined in R.c. leaves (222.08 mg/100 g) in 2021, and R.p. leaves (5 465.95 mg/100 g) in 2021.
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In recent years, there has been significant interest
in the biological effects and pharmacological poten-
tial of natural compounds derived from botanical
sources. Among these sources, plants of the Rosa
genus, specifically Rosa pimpinellifolia (commonly
referred to as shrub rose) (Rp.) and Rosa canina
(wild rose) (R.c.), stand out as important species rich
in bioactive compounds. Moreover, numerous plant
species belonging to the Rosaceae family hold signif-
icant importance due to their utilisation in diverse
culinary applications (Polumackanycz et al. 2020).
Naturally abundant in their habitats, these plants

have long been used in traditional medicine due
to their bioactive compounds, which are effective
against a range of health conditions. Rosa species
have been found to contain a diverse array of phyto-
chemicals, including flavonoids, aurones, phenyle-
thanoids, saponins, steroids, sesquiterpenes, carot-
enoids, tannins, fatty acids, and volatile compounds
(Ghazghazi et al. 2010; Gao et al. 2012; Marmol et al.
2017). Moreover, recent studies have indicated that
R.p. exhibits condensed tannins, such as catechin,
epigallocatechin, and procyanidin B2, as well as an-
thocyanidins like cyanidin-3-O-glucosides. Addi-
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tionally, it contains phenolic acids, including ascor-
bic acid and caffeic acid, and essential fatty acids,
including linoleic, oleic, and linolenic acids (Pashaz-
adeh et al. 2021). These bioactive compounds pre-
sent in these plants are believed to possess a wide
range of biological properties, including antioxidant
activity and antimicrobial potential (Jakesevic et al.
2009; Szoltysik et al. 2020). Recent research has in-
dicated the effectiveness of R.c. extracts in inhibit-
ing the growth and biofilm formation of methicillin-
resistant Staphylococcus aureus (Fattahi et al. 2012).
Leaves and stems of R.c. are often discarded as waste
in food processing facilities that deal with rosehips
(Barros et al. 2011). However, limited recent stud-
ies have indicated that R.c. leaves could be a signifi-
cant source of flavonoids (Cunja et al. 2014; leri et al.
2015; Sytar et al. 2018). Additionally, research on R.c.
stems has reported them to be a good source of poly-
phenols. Extracts obtained from the stems of vari-
ous Rosa species were found to be potential sources
of phenolic compounds for use in the food, cosmetic,
and pharmaceutical industries, as indicated by re-
cent research (Ouerghemmi et al. 2020).

Based on the review, a significant amount of work
has been conducted on the Rosa genus, particular-
ly on R.c. fruit; however, less work has been done
on the flower, stem, and leaves. There are even fewer
studies conducted on R.p. fruits, and no literature
is available on its flowers, leaves, and stems. The aim
of this study is to investigate and compare the an-
tioxidant activity and phenolic profiles of different
anatomical parts (flowers, stems, leaves, and fruits)
of R.c. and R.p., with a focus on understudied plant
parts, to explore their potential value for applica-
tions in the food and pharmaceutical industries.

MATERIAL AND METHODS

Material. A total of two different rosehip species
were chosen as samples from the Giimiishane region,
situated in the Black Sea region of Tiirkiye, for this
study. These are R. pimpinellifolia L. (R.p.), which is
called black rosehip and R. canina L. (R.c.), which
is called red rosehip. Samples of Rosa species fruit,
flower, stem and leaves were collected separately
during the peak growing season 2021 and 2022. Spe-
cifically, flowers and leaves were collected in June,
while stems and fruits were sampled in September
of both years, in accordance with the phenological
development stages of the plants. The harvested
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R.c. and R.p. samples were collected from natural
habitats in Giimiishane province, Tiirkiye, and taxo-
nomically identified. The voucher specimens were
deposited in the Herbarium of the Faculty of For-
estry at Karadeniz Technical University under the
accession numbers KATO: 24436 and KATO: 24437.
The GPS coordinates of the collection sites were ap-
proximately 40.488670°N, 39.444719°E for R.c. and
40.490539°N, 39.493410°E for R.p. The samples were
stored at —24 °C until further analysis.

Extraction procedure of Rosa pimpinellifolia L.
and Rosa canina L. Flower, fruit, stem and leaves
parts of R.c. and R.p. were ground via a blender. Ap-
proximately 10 g of each sample was mixed with
an equal volume (30 mL) of methanol. The mixture
was continuously stirred with a shaker (Heidolph
Promax 2020, Schwabach, Germany) at room tem-
perature (about 24 °C) for 30 minutes. At the end
of the time, solid parts were removed with filter pa-
per. The solid part obtained from the first extraction
was added to approximately 30 mL of dichlorometh-
ane and stirred continuously with a shaker at room
temperature for 30 minutes. Solid parts were again
removed with filter paper. Finally, the solid part ob-
tained from the second extraction was added to ap-
proximately 40 mL of methanol and stirred with
a shaker at room temperature for 24 hours. A solid
part of the sample was thrown after being filtered.
The liquid part was evaporated using a rotary evapo-
rator (Heidolph, Schwabach, Germany) until a mini-
mal volume remained, and then lyophilised. The
methanolic extract of the samples was divided into
two parts: one for antioxidant and antimicrobial
tests, and the other for phenolic analysis using high-
performance liquid chromatography (HPLC).

A liquid-liquid extraction procedure was applied
to prepare the samples for HPLC analysis. For each
sample extract (prepared in methanol), the residue
was dissolved in 15 mL of acidified distilled water
(pH 2). Liquid-liquid extraction was performed us-
ing diethyl ether and ethyl acetate (each 3 x 5 mL).
Organic phases from both diethyl ether and ethyl
acetate were combined, evaporated at 35 °C, and re-
suspended in 2 mL of methanol for HPLC after pass-
ing through a filter with a 0.45 pm size.

Total phenolic content (TPC) and total flavo-
noid content (TFC). TPC of methanolic extract
of R.c. and R.p. flower, stem, leaves and fruit were
determined with a method previously used and re-
ported by the Folin-Ciocalteu method (Singleton
et al. 1999). The Folin-Ciocalteu reaction, which



Horticultural Science (Prague), 53, 2026 (1): 15-26

Original Paper

https://doi.org/10.17221/163/2023-HORTSCI

occurs under alkaline conditions, easily transfers
electrons from the phenol molecule. Briefly, dry ex-
tracts (300 pL) obtained separately from different
parts in R.p. and R.c. were solubilised with methanol
and combined with 200 pL 2 N Folin-Ciocalteu re-
agent and 20 uL of various concentrations of gallic
acid. The mixture was vortexed, and after a 3-minute
incubation, 600 pL of a 10% Na,CO, solution was
added. The mixture was vortexed and incubated
in the dark at room temperature for 120 minutes.
After that, the absorbance of the mixture was
measured at 760 nm using a spectrophotometer
(IKA, Staufen, Germany), and methanol was used
as a blank. Results were expressed as mg gallic acid
equivalents (GAE) per 100 g (mg GAE/100 g).

TEC of methanolic extract from samples were de-
termined by Zhishen et al. 1999 with some modifica-
tions. According to this method, 500 pL of each ex-
tract was dissolved in 3 200 pL of methanol (30% v/v).
To the sample in methanol, 150 pL of 0.3 M AlCl,
and 150 pL of 0.5 M NaNO, were added to the test
tube. Also, 1 mL of 1 M NaOH was added after
5 min in the same test tube and incubated at room
temperature for 10 minutes. Then, the absorbance
was measured against a blank at 510 nm. Results
were expressed as mg quercetin equivalents (QE)
per 100 g (mg QE/100 g). All measurements were
performed in triplicate, and results were expressed
as the mean + standard deviation.

Total antioxidant capacity (TAC). TAC was
measured in accordance with Prieto et al. (1999)
with slight modification. Hydroalcoholic extract
(2 500 pL deionised water in 500 puL methanolic ex-
tract) of R.c. and R.p. flower, stem, leaves and fruit
in different concentrations ranging from 100 pL
to 500 uL was added to each capped test tube indi-
vidually containing 1 000 pL. phosphomolybdenum
reagent (28 mM monobasic sodium phosphate and
4 mM ammonium heptamolybdate tetrahydrate
in 0.6 M sulphuric acid). The mixture was then vor-
texed, and the tubes were incubated at 95 °C for
90 minutes. The absorbance was measured at 695 nm
after incubation at room temperature. Ascorbic acid
was used as a reference standard. All determinations
were carried out in three replicates, and the data are
presented as mean + standard deviation.

Free radical scavenging activity (DPPH). DPPH
is a commonly used method based on the measure-
ment of the scavenging capacity of antioxidants
towards it. This assay was measured in accordance
with the method of Molyneux (2004). The scaveng-

ing of 2,2-diphenyl-1-picrylhydrazyl (DPPH) radi-
cal was used to identify the radical scavenging ac-
tivity of the methanolic R.c. and R.p. flower, stem,
leaves and fruit extract. Briefly, the extract solution
(100 pL each) was mixed with 3 000 uL of a freshly
prepared 10 mM DPPH solution. The mixture was
shaken and left to stand at room temperature for
50 min in the dark room. The DPPH radical turns
purple in the presence of antioxidants. The change
of the absorbance based on colour is monitored
at 517 nm against a control using a spectrophotome-
ter. The values were shown as EC, (ug/g) and DPPH
inhibition (%). DPPH inhibition was calculated us-
ing the following formula:

DPPH inhibition (%) = (A5 — Ap)/Ag x 100 (1)

where: A; — the absorbance of the blank sample
at 517 nm; A, — the absorbance of the sample at 517 nm.

All measurements were carried out in triplicate,
and the results are presented as the mean + standard
deviation.

Ferric reducing/antioxidant power (FRAP) as-
say. Ferric ion-reducing power was conducted as de-
scribed in the literature (Benzie, Strain 1996). Firstly,
FRAP reagent was made by adding 300 mM sodium
acetate buffer solution (pH 3.6), 10 mM aqueous
TPTZ solution in 40 mM HCI and 20 mM aque-
ous FeCl; solution in a ratio of 10: 1: 1. Additionally,
the dry extract of R.p. and R.c. flower, stem, leaves and
fruit was dissolved in methanol. Afterwards, 250 pL
of the extract solution was added to 2 750 pL of freshly
prepared FRAP reagent. The mixture was incubated
at 37 °C for 15 min before using a spectrophotome-
ter. The absorbance was measured at 593 nm against
a control. Results were expressed as mmol Fe(II)/100 g.
All measurements were performed in triplicate and
reported as mean * standard deviation.

Analysis of phenolic profiles by high-per-
formance liquid chromatography (HPLC). The
HPLC analysis was performed using an HPLC sys-
tem (Thermo-Finnigan HPLC, Finnigan Corp., San
Jose, CA, USA) equipped with a 1000 series qua-
ternary pump, an autosampler, and a UV detector,
and controlled by Empower Build 1154 software
(Waters, Milford, MA, USA). The separation of the
phenolic compounds was performed using a C18
column (Supelcosil, 25 mm x 4.6 mm x 5 pm). The
twenty-five standards were recorded at 278 nm,
while quercetin was recorded at 315 nm. The mobile
phase consisted of (i) 3% acetic acid in water (A) and
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(if) 3% acetic acid and 25% acetonitrile in water (B).
The mobile phase was sonicated before stirring and
continuously degassed by the built-in HPLC sys-
tem. The injection volume was 20 pL, and the col-
umn temperature was kept at 20 °C. The total run-
time of the method was 60 minutes. The gradient
program began with 90% A for 10 min, decreasing
to 80% A at 7 min, 70% A at 5 min, 50% A at 5 min,
20% A at 18 min, 80% A at 10 min and finally
90% A at 5 minutes (Hatipoglu et al. 2013). Three
wavelengths (210, 280 and 360 nm) were chosen for
analysis in this study using the HPLC.

Statistical analysis. Data analyses were tested
with SPSS version 14.0 for Windows using the non-
parametric. Significance was set at P < 0.05.

RESULTS

Total phenolic content (TPC) and total flavo-
noid content (TFC). The comparative data about
TPC and TEC are presented in Table 1. As seen
in Table 1, TPC in the current study ranged from
321.08 to 6 650.04 mg GAE/100 g for R.c., and
2 294.23 to 11 097.94 mg GAE/100 g for R.p. TPC
level in flower, stem, leaf and fruit of the R.p. were

https://doi.org/10.17221/163/2023-HORTSCI

found to be significantly higher than those in R.c.
for both years. Additionally, the methanolic extract
from the leaves of R.c. and R.p. showed higher TPC
values compared to those from the stems, fruits, and
flowers of R.c. and R.p. for both years. Additionally,
significant differences were observed between col-
lecting years for R.c. and R.p. In 2022, higher TPC
values were observed for R.c. compared to 2021.
However, on the other hand, R.p. extract obtained
from flower and fruit showed higher TPC values
in 2022, while R.p. extract in the stem and leaves was
found to have higher TPC values in 2021.

The largest subgroup of polyphenols is flavonoids,
which are a very important indicator of antioxidant
properties in medicinal plants. Findings from Table 1
illustrate that the highest TFC values were found
in R.p. extract obtained from leaves in 2021, while the
lowest value was found in R.c. extract obtained from
fruit in 2021. The TFC of R.p. extract was determined
to be relatively higher compared with R.c. extract
obtained from the same plant part for both years.
Additionally, the study revealed differences in TFC
values between R.c. and R.p. extracts obtained from
flowers, stems, leaves, and fruits collected from the
same region during different years. For example,
the TFC values of R.c. extract obtained from flow-

Table 1. Total phenolic and total flavonoid contents of Rosa canina and Rosa pimpinelifolia flower, stem, leaves and fruit

Sample Year Plant part TPC (mg GAE/100 g) TFC (mg QE/100 g)
flower 3010.75 + 0.08¢ 170.29 + 0.11¢
2021 stem 4714.49 + 0.00" 190.65 + 2.218
leaves 6 243.18 + 0.06¢ 201.16 + 0.09"
fruit 321.08 + 0.01% 88.92 + 0.03?
Rosa canina
flower 2 544.54 + 0.00° 129.93 + 1.11¢
5029 stem 4.825.90 + 0.02M 186.12 + 0.94°f8
leaves 6 650.04 + 0.054 185.75 + 0.13¢
fruit 614.02 + 0.03%¢ 95.12 + 4,02
flower 3 840.40 + 0.02°¢ 189.25 + 0.59%¢
stem 4,807.24 + 0.00% 190.51 + 4.82¢d¢
2021 leaves 11097.94 + 0.02" 223.65 + 0.79°f
Rosa fruit 2294.23 + 0.02° 123.25 + 0.012
pimpinelifolia flower 5597.84 + 0.01° 163.12 + 2.08°
2029 stem 4.472.20 + 0.01¢ 186.35 + 3.15%
leaves 7 528.91 + 0.038 198.45 + 0.074
fruit 3127.98 + 0.16" 128.06 + 0.91*

All values are expressed on a fresh weight basis

TPC - total phenolic content; TFC — total flavonoid content

*ldifferent letters in the same column indicate a significant difference at the 5% level (P < 0.05) among the results
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ers in 2021 and 2022 were found to be 170.29 and
129.93 mg QE/100 g, respectively. In contrast, the
values for R.p. extract in 2021 and 2022 were 189.25
and 163.12 mg QE/100 g, respectively.

Total antioxidant capacity (TAC). The results
obtained when testing the antioxidant properties
of R.c. and R.p. flower, stem, leaves and fruit extracts
using four different tests are shown in Table 2. This
is because a single method is usually insufficient
to determine antioxidant activity.

According to Table 2, FRAP, TAC, DPPH (EC,,)
and DPPH (% inhibition) values of R.c. col-
lected in 2021 were found to be between
5102.31-46 396.36mmolFe(I)/100g,141.92-373.51mg
AA/kg, 2.76-24.68 pug/g and 34.31-72.55%, respec-
tively. Antioxidant activity of R.p. collected in 2021
ranged from 1 7258.44-71 903.20 mmol Fe(II)/100 g,
27543-406.12 mg AA/kg, 191-832 pg/g and
50.98-85.57% for FRAP, TAC, DPPH (EC,,) and DPPH
(% inhibition), respectively. The methanolic extract
from R.c. leaves in 2021 showed higher antioxidant
activity in terms of TAC and FRAP, while the flower
extract exhibited the highest DPPH (EC,) value, indi-
cating the lowest antioxidant capacity among the test-
ed parts. Likewise, the antioxidant activity of the

methanolic extract from R.p. leaves in 2021, as mea-
sured by TAC and FRAP, was found to be higher
compared to that of the other plant parts. However,
results from the DPPH assays did not consistently
support this trend. The results obtained by the
DPPH (% inhibition) method for R.c. fruit in 2021
and 2022 were about two times lower compared
to other tested extracts. While R.p. extracts exhib-
ited strong antioxidant activity, the results were not
consistently higher than those of R.c. In particular,
the DPPH (EC,, values (Figure 1C) were lower for
R.p.in all tested plant parts, indicating stronger anti-
oxidant capacity. Additionally, R.p. exhibited similar
or higher antioxidant activity in several parts com-
pared to R.c. in other assays (Figures 1B and 1D),
especially in the fruit and leaves. It is worth noting
that the antioxidant activity of the extracts followed
the order leaves > stem > flower > fruit only in the
FRAP assay. In other methods [TAC, DPPH (EC;),
and DPPH (% inhibition)], this pattern was not con-
sistently observed across all plant parts or years. Our
study results confirmed that the antioxidant activity
of R.c. and R.p. extracts obtained from flower, stem,
leaves and fruit is mainly determined by the amount
of phenolic compounds present in the plants.

Table 2. Total antioxidant capacity of Rosa canina and Rosa pimpinelifolia flower, stem, leaves and fruit

Sample Year DPlant part FRAP TAC DPPH (ECs) .DP.PH.
[mmol Fe(II)/100 g] (mg AA/kg) (ng/g) (% inhibition)
flower 14.299.75 + 0.02f 250.41 + 0.03° 24.68 + 0.18% 72.55 + 0.192
stem 27 912.42 + 0.04% 368.82 + 0.09° 9.49 + 0.18 67.65 + 0.16%
2021 leaves 46 396.36 + 0.04¢ 371.51 + 0.01° 2.76 + 0.21° 62.61 + 0.20¢
fruit 5102.31 + 0.04° 141.92 + 0.04¢ 13.85 + 0.11¢ 34.31 + 0.12b¢

Rosa canina

flower 10 747.19 + 0.04 328.81 + 0.03 23.47 +0.18% 73.67 + 0.20°
Sogy €M 29 760.22 + 0.01° 373.51 + 0.01° 8.56 + 0.19¢ 70.03 + 0.16
leaves 35 206.86 + 0.04¢ 377.54 + 0.05° 2.18 +0.18" 75.77 + 0.17°
fruit 5936.81 + 0.03¢ 143.18 + 0.03¢ 13.38 + 0.14° 39.08 + 0.16°
flower 17 258.44 + 0.07° 375.76 + 0.03% 7.50 + 0.17¢ 80.25 + 0.18¢
sogp St 31 754.44 + 0.02° 355.38 + 0.02° 6.71 + 0.15" 50.98 + 0.132
leaves 71 903.20 + 0.03¢ 406.12 + 0.084 1.91 +0.32? 66.44 + 0.29%
Rosa fruit 17 838.58 + 0.08° 275.43 + 0.01° 8.32 + 0.26¢ 83.17 + 0.288
pimpinelifolia flower  25811.11 + 0.05° 331.55 + 0.05° 7.04 + 0.20¢ 70.03 + 0.18¢
I 36 631.67 + 0.08 376.21 + 0.07% 6.65 + 0.19*° 59.24 + 0.22%
leaves 48 652.85 + 0.07° 479.19 + 0.044¢ 1.02 + 0.16° 76.75 + 0.17°
fruit 17 821.12 + 0.05 271.69 + 0.02f 7.72 + 0.09¢ 85.57 + 0.01¢¢

All values are expressed on a fresh weight basis

FRAP - ferric reducing antioxidant power; TAC - total antioxidant capacity; DPPH - free radical scavenging activity

a~edifferent letters in the same column indicate a significant difference at the 5% level (P < 0.05) among the results
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Figure 1. The antioxidant activity of Rosa canina and Rosa pimpinelifolia extracts using four different test methods

(A) ferric reducing antioxidant power (FRAP), (B) total antioxidant capacity (TAC), (C) free radical scavenging activ-
ity [DPPH (EC,)], (D) free radical scavenging activity [DPPH (% inhibition)]

Phenolic compounds. The phenolic acid and flavo-
noid amounts were quantified in two species of rose-
hip extract obtained from flower, stem, leaves and
fruit collected in 2021 and 2022 by the HPLC method.
A total of twenty-five phenolic standards were used
in this study. The results are given in Tables 3 and 4.

Findings from Table 3 illustrate that 2-hydroxy
cinnamaldehyde (13.10 mg/100 g) was the domi-
nant phenolic compound in the flower extract
of R.c. in 2021, while sinapic acid (17.58 mg/100 g)
was the most abundant in 2022. Likewise, in stem
extracts, benzoic acid (13.00 mg/100 g) and sinapic
acid (15.16 mg/100 g) were the most dominant com-
poundsin 2021 and 2022, respectively. Inleaf samples
of R.c., syringaldehyde exhibited the highest concen-
trations in both years (58.89 + 3.41 mg/100 g in 2021
and 30.39 + 2.11 mg/100 g in 2022), clearly exceed-
ing the levels of sinapic acid. Additionally, 2-hydroxy
cinnamaldehyde also showed considerable pres-
ence (49.56 mg/100 g in 2021 and 53.34 mg/100 g
in 2022). For fruit extracts, sinapic acid was the
predominant compound in both years, with val-
ues of 88.41 mg/100 g in 2021 and 87.19 mg/100 g

20

in 2022. Besides these major compounds, gallic acid,
vanillic acid, vanillin, quercetin, and 2-hydroxy cin-
namaldehyde were also detected at varying levels
across all plant parts in both years. In contrast, pro-
tocatechuic acid, protocatechuic aldehyde, caffeine,
syringic acid, sesamol, and myricetin were not de-
tected in any of the R.c. samples. Considering the to-
tal identified phenolic compounds in different plant
parts of R.c. over both years, the ranking from high-
est to lowest is as follows: leaves (222.08 mg/100 g)
in 2021, leaves (160.40 mg/100 g) in 2022, fruit
(102.63 mg/100 g) in 2021, fruit (94.36 mg/100 g)
in 2022, flower (52.42 mg/100 g) in 2022, stem
(48.69 mg/100 g) in 2021, flower (44.41 mg/100 g)
in 2021, and stem (43.82 mg/100 g) in 2022.

Table 4 presents the phenolic compounds ob-
tained from different plant parts of R.p. for the years
2021 and 2022. The amount of phenolic compounds
in the flowers of R.p. for both years, siring alde-
hyde (41.26 and 53.75 mg/100 g), myricetin (23.01
and 49.87 mg/100 g) and epigallocatechin gallate
(22.45 and 17.99 mg/100 g), were found to be the
dominant compounds. When the stem of R.p. in 2021
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and 2022 were examined, the compounds of ferulic
acid (15.91 and 4.72 mg/100 g), epigallocatechin gal-
late (9.79 and 4.02 mg/100 g) and p-hydroxy ben-
zoic acid (7.64 and 6.64 mg/100 g) were determined
to be the highest compounds for both years. When
leaves are examined in Table 4, it was determined
that the identified and quantity of phenolic com-
pounds detected in the leaves were much higher
than in other parts of the R.p. Especially, quantities
of the following components were found remark-
ably higher in R.p. leaves for both years: sinapic acid
(3 106.46 and 1 454.36 mg/100 g), epigallocatechin
gallate (806.69 and 696.06 mg/100 g) and siring al-
dehyde (810.47 and 510.93 mg/100 g). In the fruits
of R.p., epicatechin gallate was the main compound
for 2021 (16.16 mg/100 g), while epigallocatechin was
the dominant compound for 2022 (17.35 mg/100 g).
Additionally, gallic acid, epigallocatechin, epicat-
echin, epigallocatechin gallate, vanillin, epicatechin
gallate, ferulic acid, benzoic acid, 2-hydroxy cinnam-
aldehyde and myricetin were found at different lev-
els in all plant parts of R.p. for both years. However,
protocatechuic aldehyde, catechin, caffeine, syringic
acid and sesamol were not found in any of the plant
parts of R.p. for both years. When considering the
identified phenolic compounds from different parts
of R.p., the ranking from high to low within the
two years is as follows: leaves (5 465.95 mg/100 g)
in 2021, leaves (2 992.74 mg/100 g) in 2022, flower
(201.97 mg/100 g) in 2022, flower (149.80 mg/100 g)
in 2021, fruit (62.90 mg/100 g) in 2021, fruit
(52.42 mg/100 g) in 2022, stem (49.24 mg/100 g)
in 2021 and stem (30.59 mg/100 g) in 2022.

DISCUSSION

While examining the literature concerning the
species R.c. and R.p. regarding their antioxidant and
phenolic profiles, it becomes evident that the focus
of research has predominantly centred on the fruit
component, with limited attention given to the
leaves. However, it is noteworthy that there is a lack
of studies specifically addressing the flower and stem
aspects of these species. Further research into these
unexplored areas could provide valuable insights into
their botanical, medicinal, or ecological significance
(Kubczak et al. 2020). The results revealed a signifi-
cant diversity in terms of TPC among the samples
examined in this study. In a study examining the
TPC of fruits, two different cultivars of R.p. (‘Papula’

and ‘Single Cherry’) and R.c. L., it observed that the
TPC of R.p. cultivar ‘Single Cherry’ fruits was de-
termined to be 50.13 mg GAE/g, whereas the TPC
of R.c. fruits was measured to be 21.61 mg GAE/g
(Liaudanskas et al. 2021). Another study has also re-
ported that TPC of R.c. and R.p. fruits were found
to be 5.91 mg GAE/g and 18.87 mg GAE/g, respec-
tively (Okan et al. 2019). Kubczak et al. (2020) re-
ported that the TPC of the ethanolic extract obtained
from the leaves of R.c. was measured to be approxi-
mately 220 mg/g, while for the twigs, it was around
225 mg/g. Additionally, the authors reported that
there were no remarkable differences in terms
of TPC between the ethanolic extracts derived
from the leaves and twigs of R.c. The range of TPC
for R.c. leaves, as reported by Polumackanycz et al.
(2020), was found between 52.60 and 177.05 mg
GAE/g in water extract, while it ranged from
21.5 to 26.9 mg GAE /g in hydromethanolic extract.
In the case of TFC, the same authors found a range
from 1.03 to 4.85 mg QE/g for the water extract and
0.25 to 0.51 mg QE/g for the hydromethanolic ex-
tract. In previous studies, the TFC extract of R.c.
from Takab was found to contain 2.02 + 0.03 mg
quercetin/100 g, while R.p. from Urmia was found
to contain 0.41 + 0.02 mg quercetin/100 g (Fattahi
et al. 2012). The presence of antioxidants in plants
is of significant interest due to their potential to pos-
itively impact human health by combating oxida-
tive stress and reducing the risk of chronic diseases
(Kim et al. 2023). Cendrowski et al. (2020) examined
the concentration of four different total antioxidant
analysis methods they obtained from Rosa rugosa
fruit extracts using four different extraction meth-
ods [aqueous, ethanolic (40%), ethanolic (60%), su-
percritical, and enzymatic]. In the study, the authors
reported that the DPPH value for the ethanolic ex-
tract obtained from R. rugosa fruit was 994.6 pmol
Trolox equivalent (TE)/g for the 40% ethanolic ex-
tract and 1 069.7 pmol TE/g for the 60% ethanolic
extract. Additionally, the FRAP value was determined
to be 5 019 umol TE/g for the 40% ethanolic extract
and 6 801 pmol TE/g for the 60% ethanolic extract.
Briefly, the literature shows that extracts of R.c. and
R.p. from twigs, leaves, and fruit exhibited antiradical
activity. From this perspective, the outcomes of this
study are consistent with the existing literature.
Regarding the phenolic profile of R.c. and R.p.,
it has been determined that chlorogenic acid, gal-
lic acid, and vanillic acid are the most abundant
phenolic components in Rp. fruits (Cakir, Ergen
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2021). In another study examining the phenolic
profile of crude extracts obtained from R.c. fruits,
it was noted that hydroxycinnamic acids consti-
tute the major group among phenolic acids. In this
regard, this study aligns with the existing litera-
ture (Sténila et al. 2015). Goztepe et al. (2022) re-
ported the catechin content of rosehips from Tiir-
kiye as 347 mg/100 g fresh weight (FW). Similarly,
Ghendov-Mosanu et al. (2020) observed catechin
to be one of the more abundant compounds in R.c.
hips, with an average concentration of 4.6 mg/100 g.
However, catechin was not found in R.c. fruits within
our study. Conversely, varying ratios of epicatechin,
epigallocatechin, and epigallocatechin gallate were
found in different years. Giiven et al. (2022) report-
ed the phenolic contents of pseudofruits of R.p. and
found that benzoic acid (21.9115 mg/g dry extract),
caffeic acid (12.5583 mg/g dry extract), and chloro-
genic acid (4.8085 mg/g dry extract). In our study,
caffeic acid was not detected. Although epicatechin
gallate and epigallocatechin were the dominant
components in our study, they were not detected
in that study. In the study by Kasapoglu et al. (2023),
it is reported that the extract of R.p. pseudofruits,
obtained through the supercritical fluid extraction
method, contains phenolic compounds such as cat-
echin, epicatechin, and quercetin. Finally, the phe-
nolic profile or content of the same plant species dif-
fers from that reported in the literature. Researchers
have suggested that the primary cause of this dis-
tinct phenomenon can be influenced by various fac-
tors, including genetic differences, environmental
factors, plant maturity levels, disparities in analyti-
cal methods, seasonal changes, and even laboratory
conditions (Okan et al. 2019; Kasapoglu et al. 2023;
Oz et al. 2023).

CONCLUSION

Natural antioxidants have been intensively re-
searched by the scientific community in recent
years due to their effective neutralisation of free
radicals, which are crucial for health. In our study,
we investigated methanolic extracts from the flow-
ers, leaves, stems, and fruits of R.c. and R.c. in two
different years, 2021 and 2022. In general, leaf ex-
tracts of R.c. and R.c. exhibited higher antioxidant,
TPC, and TFC compared to other parts of the plants
in both years. Syringaldehyde and 2-hydroxy cin-
namaldehyde for flowers, benzoic acid and sinapic
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acid for stems, 2-hydroxy cinnamaldehyde and sy-
ringaldehyde for leaves, and sinapic acid for fruits
were the primary phenolic compounds identified for
R.c. in both years. R.p., on the other hand, exhibited
high levels of syringaldehyde and myricetin in its
flowers, p-hydroxybenzoic acid and ferulic acid
in its stems, epigallocatechin gallate and sinapic
acid in its leaves, and finally, epigallocatechin and
chlorogenic acid in its fruits, for both years. Analy-
ses conducted in both 2021 and 2022 showed that
the quantity of phenolic compounds detected
in the leaves of both plants was the highest among
all analysed plant parts. This observation also sup-
ports the reliability of the observed high polyphe-
nol and antioxidant levels in the leaves of both
plants. In conclusion, our results demonstrate the
remarkable potential of R.c. and R.p., especially
their leaves, as valuable sources of bioactive com-
pounds with antioxidant properties. These findings
support their prospective use not only in pharma-
ceutical and healthcare applications but also as nat-
ural additives in food and cosmetic industries. Fu-
ture studies will focus on standardising extraction
methods, evaluating in vivo activity, and conduct-
ing formulation trials to explore further and vali-
date their industrial applicability.
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