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Abstract

The dog rose medicina shrub is one of the hardest rooting plants in Iran. This study was laid out in order to study on
rooting and secondary metabolites of dog rose growes in different regions of Lorestan province. This study was performed
in two experiments. In the first experiments, the effect of different concentrstion of IBA was evauated on rooting ability
of dog rose. This study was performed by factorial design with two factors: 1- cuttings at three levels (cuttings from
regions including Abestan, Kakarza and Shul-Abad) 2- Indole-3-butyric acid (IBA) at 4 levels (0, 200, 1000 and 4000
ppm) with three replications in March 2016. In the second experiment, antioxidant ability and secondary metabolites
produced by rooted cutting of dog rose cultivated in three region of lorestan province was studied. After rooting of doge
rose hardwood cuttings were planted in two hot and cold regions of Lorestan province and secondary metabolites was
measured after fruit harvesting. The results showed that the maximum rooting was recorded in 4000ppm IBA by 61, 59
and 60.5% for Abestan, Kakareza and Shul-Abad regions, respectively. In three regions, the minimum rooting percentage
was recorded in control treatment by of 11.9, 8 and 11.3% for them, respectively. Also the higher number of roots and
leaves per cutting was recorded in 4000ppm IBA. Based on the results doge rose was not entrance in fruit set stage in
warm Tajere-Sadat region. At Ab-sefid and Kuh-Kela regions that fruit set was performed, highest phenolic and flavonoid
was founded in fruit skin by 17.12 and 3.23% for Ab-Sefid and 16.72 and 2.29% for Kuh-Kela regions respectively. Also
lowest condensed tannins (0.6 and 0.65%) and highest DPPH activity (362 and 454 pug/mL) was founded in dog rose fruit
and seed at Ab-Sefid and Kuh-Kelaregions, respectively.
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to two centimeters long and contains numerous nuts that
are surrounded by the ovary [2]. The fruit of dog rose is
rich of vitamin C that is about 12 times more than
oranges. This fruit contains other types of vitamins
including A, B1, B2, B3 and K and pectin, tannins, malic
acid, galic acid, citric acid, carotenoids, flavonoids and
fiber [3]. Minerals of calcium, phosphorus, potassium,

Introduction

Rosa sp mostly had about 200 species and 20,000
cultivars as wild rose type. This wild ornamental and
medicinal plant is an important genus of economically
floriculture industry. Dog rose (Rosa canina L.), is a
perennial shrub and belongs to the Rosaceae family.

More than one hundred species of Rosa have been
reported so far. This shrub grows as wild plant in nature
on rocks and bushes in some dry areas [1]. The largest
distribution of these species is in Asia, Europe, the
Middle East and the United States [2]. Iran is one of the
most important centers of rose germplasm. It fruit is one

magnesium, iron, copper, zinc, etc. are also present in
dog rose fruit significantly [4].

Roses as the main ornamental plants are one of the
dominant cut flowers in the world [5]. Based on |zadi et
al [6] roses are conventionally propagated by cutting and
grafting more than other method, so that grafting and
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cutting are indeed the better propagation methods for
commercial rose propagation. However, Balgj et al [7]
reported that the for quick propagation of roses whereby
cuttings of rootstock developed a technology by
Netherland Scientists and grafting of the scion cuttings
are performed in one action where wild rose varieties.
However, the success of this technology depends on
many factors such as types of cuttings, nutrient status and
temperature age, portion of the branch, growing media
and moisture condition [6]. In order to better rooting and
establishment of cutting plants, the concentration of plant
growth promoting hormones is very important. Now
days, the main growth hormones like auxin are used
commercialy for rooting of many ornamental plants
including roses [8]. The previous findings showed that to
plant growth regulator most instrumental in rooting of
cuttings is auxin [9]. Auxin hormone stimulates root
growth and development in cutting plant. Indole-3-
butyric acid (IBA) and Naphtalin Acetic acid (NAA) are
two main derived auxin hormones that typically used for
rooting of cuttings plants in many plant species like roses
[10]. The effect of IBA and NAA depends on the
concentration and the age of cutting plants[11].
Biological antioxidants are natural molecules that can
prevent the uncontrolled formation of free radicals and
activated oxygen or inhibit the reactions that carry out
using those [12]. The Dog rose fruit has anti-
inflammatory, antioxidant properties and medicinal
products. The anti-inflammatory properties of the dog
rose fruit have been attributed to a variety of substances,
including vitamin C and gaactolipids, as well as
flavonoids, etc. [13].

All parts of the flowers, leaves and fruit of dog rose are
found to possess antioxidant properties, anti-infectious,
antimicrobial, antifungal and antipyretic activity [14]. In
dog rose many components such as Tannin, polyphenols,
Condensed tannins, Flavonoids, Terpenoids, Saponins
etc. are present in it leaves, stem and root and fruit, which
are in antioxidant system of this useful shrub [15]. These
compounds are having natural habitat used for make of
modern drugs [16]. However, an antioxidant is able to
scavenging of free radicals in biological systems. There
are many reactive oxygen species forms that are present
in biological systems from a wide variety of sources and
had dangerous effect on these biological systems. Some
of dangerous effect of these free radicals may oxidize
nucleic acids, proteins, lipids or DNA that can result to
biological function block [15]. Some chemical
compounds such as phenolic acids, polyphenols and
flavonoids as non-enzymatic antioxidants can scavenge
free radicals and block the oxidative damagesin live cells
[15]. The free radical scavenging are depend on activity
of enzymatic and non-enzymatic antioxidants which can
remove them. DPPH (1, 1-diphenyl-2-picryl-hydrazil)
radical is one of the main antioxidant capacity indicator

12

in live cells that can assesses the antioxidant propertiesin
al live organisms. In biological studies, plant-derived
antioxidant compositions such as phenolic compounds,
flavonoids and condensed tannins may reduce the risk
oxidative damages. Proper use of medicinal herbs
requires  accurate  scientific  information  and
understanding of the chemical constituents in them, as it
is the presence of chemical constituents that cause the
therapeutic effect of the herbs. Since dog rose is
traditionally consumed in Iran and is endemic to the
native species, it is important to study the secondary
metabolites of these plants. Due to the appropriate
geographical conditions of Iran, this has enabled the
cultivation of different species of medicinal plants.
Recently, specia attention has been paid to medicina
plants such as dog rose shrub in the diseases treatment
[17]. Therefore, the main aim of this study is rooting
potential of dog rose cutting using different concentration
of IBA and followed antioxidant study of different fruit
parts of this main medicinal plant.

Material and Methods

This study was laid out in two separate experiments:
rooting experiment and Biochemical study.

The farms were located in two location of Khorramabad
(Abestan, Tajere-Sadat and Kakareza) and Aligudarz
(Shul-Abad and Ab-Sefid) in Lorestan province, Iran.
Aligudarz located in 33 05N and 49 29E with heath of
2022 m from sea surface. Also Khorramabad located in
33 29N and 42 21E with heath of 1200 m from sea
surface.

Rooting Experiment

This experiment was performed in order to investigation
of rooting in dog rose shrub by factorial design based on
randomized complete block design with three replicates.
The factors were hardwood cuttings in March and
softwood cuttings in June, cutting region (including
Abestan, Kakarza and Shul-Abad in farm) in Lorestan
province and application of Indole-3-butyric Acid (IBA)
a 4 levels (0, 200, 1000 and 4000 ppm) using hardwood
cuttings of dog rose shrub.

Each experimental unit consists of 5 cuttings in which the
cuttings will be planted in plastic pots containing animal
manure, sand and soil at 3: 1: 1 ratio as rooting medium.
The concentration of 2 per thousand solutions of varying
concentrations are prepared separately and 50% ethyl
alcohol is used as the solvent of the hormone and cuttings
are treated with auxin for 10 seconds and were then
treated with auxin hormone and the cuttings were
transferred to the rooting medium. The planting bed was
irrigated daily. After 2 to 3 months, al cuttings were
removed from the planting bed and percentage of rooting
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in each treatment, number of roots per cuttings;, number
of leavesin each cutting was measured.

Second Experiment

The second study was laid out in order to investigation of
changes in secondary metabolites in dog rose using
factorial design based on randomized complete block
design with three replications. Factors were region
(including Tajere-Sadat in farm, Kuh-Kela in farm and
Ab-Sefid in nature) in Lorestan province and plant
section (fruit, fruit skin and seed) . After that, the fruits
were collected, air dried and prepared for chemical study.

Extraction

Amount of 5g of the sample powder was added into 2 mL
Erlenmeyer flask and then add 5 mL of 2% methanol (the
ratio of sample to methanol solution should be 1: 1).
After 72 h for completing the extraction process, the
sample mixture and methanol were filtered using a filter
paper. The methanol solution was then transferred to a
vacuum rotary apparatus to extract the methanol from the
extract and concentrated. Finaly, the pure extract was
poured into a small vessel and used for further
measurement of phenolic compounds, flavonoid
compounds and antioxidant activity.

Total Polyphenaol Content

The amount of 5g of dry plant material was homogenized
in 50 mL of solvent solution [methanol 80%] for 72 h.
The mixture was crossed from filter paper then used for
measurement of total phenol, flavonoid and antioxidant
capacity. Plant extract (0.5 mL) were mixed with 2.5 mL
of 10 % Folin-ciocalteu reagent, and incubated at room
temperature for 2 min. The samples were centrifuged
prior to absorbance measurement. After cooling, the
absorbance measured at 765 nm with spectrophotometer.
An external standard curve was prepared using gallic acid
(10-250 mg.mL"%; Roth, Karlsruhe, Germany) (figure 1-
A). Each determination was performed in triplicate [18].
Flavonoid measurement

In this experiment the total flavonoid content was
measured by auminum chloride chromatography.

2 Y
I y= 000085 0038 P
08 1 =058 //./ 03 1
206 r//’. %‘o_a ] w
04 08 04 2
/,/’ 4 %
[I.l 2| /// 0_ g :_'f
0 ' T T T T 1 I') ]

y=0.003x+0.1126
R =09738

v <03 -

Hassani M oghaddam et al.

Amount of 0.5 mL of methanolic extract was added to 0.1
mL of auminum chloride 10% in methanol and 0.1 mL
of 1M potassium acetate (2.4 mL/10 mL of distilled
water). Then 1mL of distilled water was added to a
Falcon tube. The mixture was placed in the dark
condition for a half hour at room temperature and finally
absorbed at 415 nm [15]. The results were measured with
reference to standard curve (Fig. 1-B).

DPPH Assay

A volume of 50 mL of various methanalic dilutions of the
rose extracts and of ascorbic acid were mixed with 150
mL of a 100mM methanolic solution of DPPH. After 30
min absorbance of the samples were read at 517 nmin a
microplate reader. Quercetin (ECsp 1.56 mg.mL-1) was
used as a positive control. Each dilution was tested in
triplicate [19].

Condensed Tannins Determination

To determination of condensed tannins 1% vanillin
solution was prepared in 7 mM sulfuric acid in ice bath.
Then 1ImL of this solution was added to 1 mL of the
extract and incubated at room temperature for 15 minutes.
The absorbance of the samples was read at 500 nm. The
calibration curve was plotted using the Katkin standard
(Fig. 3-C).

Data Analysis

At the end of experiment, the data were analyzed using
SAS dtetistical software version 9.1 and the means were
compared using Duncan's multiple range test.

Results and Discussion

Rooting Study

The results of analysis of variance showed that the effect
of IBA and location treatments were significant on
rooting percentage, number of roots per cutting and
number of leaves per cutting but their interaction was not
significant on them (Table 1).
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Fig. 1 Standard curves for measurement of total polyphenol content (A), Flavonoid (B) and condensed tannins (C)
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Fig. 2 Rooting process in dog rose via application of IBA

Table 1 ANOVA table for rotting properties of dog rose under
different IBA concentrations at three regions of Loretan
province

Number of Number  of

Rooting roots per leaves per
SIOAY percentage  cutting cutting
R 0.0065 0.55 0.21
IBA 0.054" 421 1.55"
Location 0.032" 21" 0.9
IBA*Location ~ 0.009 0.62 0.32
Error 0.0075 11 0.4
cv 121 8.12 11.25

The results showed that rooting percentage increased with
increasing of IBA concentration in three experimental
regions. The maximum rooting percentage was obtained
in 4000ppm IBA in amounts of 61, 59 and 60.5% for
Abestan, Kakareza and Shul-Abad regions, respectively.
The minimum rooting percentage was recorded in Oppm
IBA in rate of 11.9, 8 and 11.3% for Abestan, Kakareza
and Shul-Abad regions, respectively (Figure 2 and Table
2).

There were no significant differences between three
regions. The number of roots per cutting increased
linearly with increasing of IBA concentration. The results

showed that three regions of Abestan, Kakareza and Shul-
Abad had same response to increasing of IBA
concentration.

Among all integrated treatments, the maximum number
of roots per cutting was founded in 4000ppm IBA at
Shul-Abad region (14 roots per cutting). Among three
regions, there are no significant differences for four
concentration of IBA. However, the results showed that
the minimum roots per cutting were founded in Abestan
region at no application of any IBA concentration (2 roots
per cutting) and had no significant differences in
comparison with other regions (Table 2).

The results showed that in three regions the number of
leaves per cutting increased linearly with increasing of
IBA concentration. Although, there are no significant
differences between three regions, in al regions the
maximum number of leaves per cutting was founded in
4000ppm IBA concentration.

In Shul-Abad region the highest number of leaves per
cutting (5.7 leaves per cutting) was obtained in 4000ppm
IBA concentration and had no significant difference with
1000ppm IBA concentration (4.8 leaves per plant).
Among all integrated treatments, the minimum leaves per
cutting was recorded in Shul-Abad region and no
application of any IBA concentrations (2.9 leaves per
cutting).
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Table 2 Mean comparison of rotting properties of dog rose
under different IBA concentrations at three regions of Lorestan
province

Number

IBA of roots Number of

concentration  Rooting per leaves per
Region (ppm) percentage cutting cutting
Abestan 0 11.9d 2c 32c

200 22¢c 7b 4.1bc

1000 433b 8b 48b

4000 6la 11a 51a
Kakareza 0 8d 32c 32b

200 19.1c 4.2bc 35b

1000 39.7b 6b 44a

4000 59a 12.7a 45a
Shul-Abad 0 11.3d 25c 29c

200 20c 52c 44b

1000 41b 9.3b 48ab

4000 60.5a 14a 57a

There are no significant differences for means with same letters

In Abestan and Kakareza regions the minimum leaves per
cutting was founded in no application of IBA in rate of
3.2 leaves per cutting for both regions (Table 2).

In the present study, rooting percentage, number of roots
per cutting and number of leaves per cutting were
increased  significantly by increasing of IBA
concentrations, so that in al three regions the maximum
rate of rooting percentage, number of roots per cutting
and number of leaves per cutting were obtained in
4000ppm IBA concentration (Table 2).

Among three regions, the maximum rooting percentage,
number of roots per cutting and number of leaves per
cutting were recorded in 4000 ppm IBA concentration at
Abestan, Shul-Abad and Shul-Abad respectively.
However, the growth of the above ground parts of dog
rose was affected by al IBA concentrations and the
differences between al IBA were significant for three
measured traits.

Our results showed that the IBA affect the growth and
development of dog rose. These effects can be used in the
dog rose propagation industry in order to economic goals.
Based on the results, by increasing the IBA
concentrations, the rooting percentage, number of roots
per cutting and number of leaves per cutting increased in
three regions. The maximum rooting percentage, number
of roots per cutting and number of |eaves per cutting were
founded in 4000ppm IBA concentration. The other
researchers showed that different concentration of plant
promotion hormone had different effect on rooting of
plant spices [11, 20]. Among all auxins forms, IBA was
the most common form used in the propagation and
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rooting of floricultural crops such as roses. As indicated
in this study, the concentration ranges from 200 to 4000
ppm had a positive effect on the rooting, growth and
development of both above-and underground parameters
of dog rose cuttings. However the best rooting
percentage, number of roots per cutting and number of
leaves per cutting were obtained when rose cuttings were
treated with 4000 ppm of IBA. These results confirmed
by Younis [21] results that found increasing of IBA
concentration gave the best result in the propagation of
rose plants by cutting.

The results of present study clearly showed that treating
of dog rose cuttings with 4000 ppm of IBA increased the
rooting capacity and thus the growth and development of
rose cuttings in three experimental regions Abestan,
Kakareza and Shul-Abad. The untreated stem cuttings
have shown the least rooting percentage, number of roots
per cutting and number of leaves per cutting. The plant
growth regulator such as IBA can stimulate the formation
of adventitious root and increasing of roots and |eaves per
cutting on Canina rose and Dumalis rose [9], that in line
with results of this experimental study.

Biochemical study

The results of analysis of variance showed that the effect
of location and fruit section treatments were significant
on phenolic content, flavonoid content, condenced
tannins and DPPH but their interaction was not
significant on all abovetreats (Table 3).

Table 3 ANOVA table for biochemical properties for dog rose
fruit cultivated in different regions

SOV Phenolic Flavonoid Condensed IC50
tannins DPPH
R 11 0.0006 0.0056 9.1
Location(a) 3.4 0.005" 0.0091™ 41.2"
fruit section (b) 2.5 0.0045"  0.0082 52"
a*b 1.59 0.0011 0.0045 211
Error 0.81 0.000011 0.00025 2.52
cv 75 8.33 53 3.6

The results showed that in Tajere-Sadat there was no fruit
set for dog rose due to high warm conditions. The
presence of phytochemical constituents was observed in
fruit, fruit skin and seeds of dog rose cultivated at two
regions of Ab-Sefid and Kuh-Kela

The results of the present study showed that in Ab-Sefid
region the maximum phenolic content was founded in
fruit skin in rate of 17.12% and it difference was
significant compared to fruit (14.5%) and seed (14.41%).
The result for Kuh-Kela region shows that maximum
phenolic content was recorded in fruit skin (16.72%) and
minimum of it was recorded in seed (12.98%) (Table 4).
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Table 4 Biochemical properties for dog rose fruit cultivated in different regions

Sample properties Phenalic (%) Flavonoid (%) Condensed tannins (%) IC 50 (ug/mL) DPPH
Fruit 1450+ 0.80b 064+ 0.27b 0.60+0.08 b 362.71a

Ab-Sefid Fruitskin ~ 17.12+ 0.55a 3234+ 319a 0.76£0.12b 253.67 ¢

In nature Seed 1441+ 1.23b 054+ 0.75b 1.06+0.16a 328.27b
fruit 13.48+ 1.01b 0.61+ 0.44c 0.89+0.07a 330.65b

Kuh-Kela Fruit kin 16.72+ 0.60 a 229+ 0.89a 0.68+0.02b 286.08 ¢

Infarm Seed 12.68+ 3.05b 1.69+ 2.07b 065+0.11b 454.72 a
Fruit 0 0 0 0

Tajere-Sadat Fruit skin 0 0 0 0

In farm Seed 0 0 0 0

Thereis no significant difference for means with same letters

In dog rose fruit flavonoid content was measured in skin
and seeds. The results showed that fruit skin had the
highest flavonoid content in rate of 3.23% and 2.29% for
Ab-Sefid and Kuh-Kela regions, respectively. Among
the al integrated treatments of region and fruit parts, the
lowest flavonoid content was recorded in Ab-Sefid
region at seed part of fruit (0.54%). In our research
condensed tannins percentage was determined in three
parts of dog rose fruit at Ab-Sefid and Kuh-Kela
regions. Based on the results, in Ab-Sefid region, the
maximum condensed tannins percentage (1.06%) was
recorded in seeds and the minimum amount of
condensed tannins percentage was founded in fruit of
dog rose (Table 4). However, in Kuh-Kela region, the
maximum condensed tannins percentage was recorded in
fruit (0.89%). These results revealed that condensed
tannins content is depend on environmental conditions.
In the present study, the free radical scavenging activity
of dog rose was studied by its ability to reduce the
DPPH, a stable free radical. DPPD free radica is the
main index for assessing of antioxidant defense system
in live organisms. In the present study, the maximum
DPPH was recorded in fruit (362.71 pg/mL) and seed
(454.72 pg/mL) in Ab-sefid and Kuh-Kela, respectively.
These results shows that DPPH antioxidant propertiesin
depend of region with different environmental
conditions. In both Ab-Sefid and Kuh-Kela regions, the
maximum phenolic, flavonoid and condensed tannins
was recorded in fruit skin. These results showed that
DPPH antioxidant activity had more depended on other
antioxidants such as enzymatic antioxidants, which was
not measured in the present study.

We concluded that condensed tannins was present in
scarce concentration but and phenolic and flavonoid
were found to be present in high concentration in fruit
skin in both Ab-Sefid and Kuh-Kela regions. In two
different regions, thefruit skin found to possess
maximum amounts of phenolic and flavonoids, while the
maximum condensed tannins was found in seed and

fruits at Ab-Sefid and Kuh-Kela regions, respectively.
However, based on the obtained results, there were
significant differences between different parts of fruitsin
dog rose for DPPH antioxidant activity. However, the
amount of total phenolic content varies were between
14.41-17.12% and 12.68-16.72% for Ab-Sefid and Kuh-
Kela regions, respectively and the total flavonoid
amount is 20.54-3.23 and 0.61-2.29% for them
respectively in dog rose. However, with regard to this
that condensed tannins varies between 0.6-1.06% and
0.65-0.89% for Ab-Sefid and Kuh-Kela regions
respectively, DPPH was varies between 253-362 pg/mL
and 286-454 ug/mL respectively for those regions. In a
same experiment, total phenolic and flavonoid content of
Rosa x damascena Herrm. analyzed using type plant
materials and founded same results and they told that the
waste byproducts of rose include of fat rose can be used
for natural antioxidant resources [1]. However, these
findings are in line with results of Dilay and Ozlem [22]
on dry rose tea and their evaluation of antioxidant
property of this medicinal and ornamental plant species.
Also Sener [23] told that the fresh rose contains high
levels of phenolic material that can use for medicinal
goas. Ercidi [24] founded that in 6 different rose
species phenolic substance values was varies between
73-96 mg GAE/g dry substance and Rosa canina L. had
the highest value. However, in the present study on Rosa
canina the highest phenolic content was in fruit skin for
both regions and it difference was significant in
comparison with other fruit parts.

Conclusion

The result of present study indicated that fruit set
process in dog rose was blocked under high temperature
condition. Based on the results, increasing of IBA result
to increase of dog rose rooting in rates of 61, 59 and
60.5% for Abestan, Kakareza and Shul-Abad regions
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respectively. Also results shows that highest phenolic
and flavonoid was founded in fruit skin by 17.12 and
3.23% for Ab-Sefid and 16.72 and 2.29% for Kuh-Kela
regions respectively. Also lowest condensed tannins and
highest DPPH activity was founded in dog rose fruit and
seed at Ab-Sefid and Kuh-Kela regions respectively.
The present study revealed that by cultivation of dog
rose in coold regions can achieve to higher rooting and
antioxidant property to extract it for medicinal purposes.

Acknowledgment

The authors appreciate the Razi Herbal Medicines
Research Center of Lorestan University of Medical
Sciences, for their financial support of this research.

Conflict of Interest
The authors declare that they have no conflict of interest.

References

1. Baydar NG, Baydar H. Phenolic compounds, antiradical
activity and antioxidant capacity of oil-bearing rose (Rosa
damascena Mill.) extracts. Indu. Crops Prod. 2013;41;375-380.

2. Khatamaz A. Rosacea. J Fores Rang Res. 1992; No. 39, p.
504.

3. Fahimi M. Demos of Iran Earth. Timurzadeh Novin
Publications. Second edition. 2011.

4. Samsam Shariat SH. Selection of medicina plants. Mani
Publications. First Edition. 2004.

5. Van der Maden E, Hoogerwerf J, Van Marrewijk E, Kerklaan
J, Posthumus A, Van Boven A, Elings NG, VictoriaM, Rikken
M. Humphries G. Handbook for greenhouse rose production in
Ethiopia. Ethiopian-Netherlands Horticulture Partnership,
Wageningen, Netherlands, 2011, pp. 149.

6. lzadi Z, Zarei H, Alizadeh M. Effects of time, cultivar and
rootstock on success of rose propagation through stenting
technique. American J Plant Sci. 2014;5:1644-1650.

7. Balg N, Vuksani GJ. Roses. Prishtina, 2004, pp. 15-25.

8. Martin RB. Rooting hormones for propagating roses. Santa
Clarita Valley Rose Society. Available
at:scvrs.homestead.com/RootingHormones.htmL (updated
December, 2012). 2012.

9. Rama RS. The growth response stems cuttings of roses (Rosa
sp) to plant growth regulator Atonik and Rootone-F. J Chem
Pharma Res. 2015;7:557-562.

10. Abu-Zahra T, Hasan M, Hasan H. Effect of different auxin
concentration  on  virginia  creeper  (Parthenocissus
quinquefolia) rooting. World Applied Sci J. 2012;16:7-10.

11. lbrahim ME, Mohamed AM, Khalid KA. Effect of plant
growth regulators on the rooting of Lemon verbena cutting.
Mater Environ Sci. 2015;6:28-33.

12. Cai Y, Luo Q, Sun M, Corke H. Antioxidant activity and
phenolic compounds of 112 traditional Chinese medicina
plants associated with anticancer. Life Sci. 2004;74:2157-
2184,

Hassani M oghaddam et al.

13. Christensen R, Bartels EM, Altman RD, Astrup A, Bliddal
H. Does the hip powder of (Rosa canina) rosehip reduce pain
in osteoarthritis patients-a meta-analysis of randomized
controlled trials. Osteoarthritis and Cartilage. 2008;16:965-
972.

14. David B, Leonard LA. Hedling plants of the Hawaiian
kingdom-Hibiscus rosa-sinensis (Aloalo), Roast Duck
Production. 1998.

15. Patel R, Patel A, Desai S. Nagee A. Study of Secondary
Metabolites and Antioxidant Properties of Leaves, Stem and
Root among Hibiscus Rosa-Sinensis cultivars. Asian J Exp
Biol Sci. 2012;3:719-725.

16. Goh SH, Chuah CH, Mok JSL, Soepadmo E. Malaysian
medicinal plants for the treatment of cardiovascular diseases.
Selangor DarulEhsan: Pelanduk Publication, Kaula Lumpur,
Malaysia. 1995.

17. Hassani Moghaddam E, Ghiasvand A, Sabah P,
Abdolhossein R, Muhammad B, Abraham F. Investigation of
the amount of active ingredients and Vitamin C in the fruit of
Nutrition (Rosa canina L.) shrub in Lorestan province »Final
report of the terminated research project. Razi Drug Res
Center, Lorestan University of Medical Sci. 2009.

18. Singleton VL, Rossi JA. Colorimetry of total phenolics with
phosphomolybdic-phosphotungstic acid reagents. Amrican J
Enol Vitic. 1965;16:144-158.

19. Brand-Williams W, Cuvelier ME, Berset C. Use of a free
radical method to evaluate antioxidant activity. LWT Food Sci.
Tech. 1995;28:25-30.

20. Ly L, Xx Z, Weng H, Sy T. Effects of plant growth
regulators on cutting propagation of Rosa laevigata. 2013;
Available at:www.ncbi.nlm.nih.gov/pubmed/24956809.
Abstract.

21. Younis A. Effect of various hormones and different
rootstocks on rose propagation. Caderno de PesquisaSEr. Bio.
Santa CruzdoSul. 2005;17:111-118.

22. Dilay K, Ozlem C. Determination of Antioxidant Properties
of dry rose tea. Int. J. Sec. Metabolite. 2017;4:384-390.

23. Sener D. Isparta gilli (Rosa Damascena Miller) ve bazi
UrGnlerinin -~ antioksidan  kapasiteleri  ve  fizikokimyasa
oOzelliklerinin belirlenmesi (YayimLanmamis Yiksek Lisans
Tezi). Atatirk Universitesi Fen BilimLeri Enstitiisii Erzurum,
Tirkiye. 2012.

24. Ercisli S. Chemical composition of fruits in some rose (Rosa
spp.) species. Food Chem. 2007;104:1379-1384.



