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Abstract

Bearing essential oil, Damask rose (Rosa damascena Mill.) is widely applied in pharmaceutical
and perfumery industries. In Iran, the oil and hydrosol are obtained in two famous centers, Kashan and
Fars. The process can be performed either traditionally or conventionally. Moreover, rose oil samples are
produced synthetically by commercial industries. Current work outlines the differences between the col-
lected samples. Eight samples yielded from those presentabove-mentioned methods were collected and
analyzed using a gas chromatograph connected to a mass detector. Samples were prepared traditionally,
conventionally, or synthetically. Results revealed that phenyl ethyl alcohol, B-citronellol and phenethyl
acetate were the most detected component in synthetic sample (38.77, 15.73 % and 15.29 %, respectively).
The synthetic sample involved two more major constituents (9.52 and 2.86 %). Traditionally and conven-
tionally produced samples mainly contained hydrocarbons as nonadecane (17.42-40.38 %), heneicosane
(17.26-26.17 %), 1-nonadecene (4.98-15.33%), heptadecane (3.96-10.33 %) aand eicosane (2.83-5.19%);
but were lower in total rose alcohol content, from 0.00% in concentrated traditional samples to 30.24% in
the samples prepared by a conventional method. High amounts of hydrocarbons in these samples might be
related to prolonged and repeated distillation; thus nearly total amount of rose alcohol is transferred into
the water phase.
Keywords: Essential oil, GC/MS, Rosa damascena Mill.

1. Introduction properties (5-6). Damask rose is traditionally used
Within the family Rosaceae, the genus for chest pain, constipation, depression, diges-
Rosa is known as the main member with almost 200 tive disorders, inflammation, respiratory compli-
different species (1). Rosa damascena Mill. (Com- cations, menstrual bleeding, and tensions (7-9).
monly known as Damask rose) is a famous plant Rose essential oil is pharmacologically
having 1-2 m high, with large and colorful flowers and cosmetically known as the main product.
(2). Damask rose is an ornamental plant distributed Studies showed that the oil exhibited antibacterial,
in most parts of the northern hemisphere, includ- analgesic, anti-inflammatory, antitussive, antispas-
ing Iran (3). Apart from application of the Rose modic, and hypnotic effects (10-13). However,
preparations in perfumery and cosmetic industries proved analgesic and antinociceptive, hypoglyce-
(4), its oil and aromatic water (hydrosol) as well mic, and laxative properties have also been report-
as concrete, absolute and petals are more consid- ed from other rose preparations (8, 14-15).
erable for their pharmacological and nutritional The growth in use the usage of rose oil in
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processes. In Iran, rose flower is mostly cultivated
in two main locations: Fars and Kashan provinc-
es. Based on hydrodistillation, production of rose
oil in Iran is performed via two main procedures
as traditional and conventional. But the main ex-
traction process is still the traditional one. In this
method, an inhomogeneous rose oil sample with
high viscosity will be obtained. It is very com-
mon in rose production centers of Fars province
(Meymand region) to extract the oil in this way
and obtain a concentrated and liquid form of the
oil, which contains volatile constituents and fatty
components. Rose water, an additive product for
food industry, is also produced simultaneously
(16). Due to the high demand for the oil, samples
may also be prepared in poor quality or even in
combination with artificial substances and synthet-
ic compounds.

Several investigations have been per-
formed on the phytochemical analysis of damask
rose essential oil via different experimental extrac-
tion methods on various Rosa populations before
(17-20). But no comprehensive evaluation has
been done on rose oil samples currently in market-
market until now.

In this regard, current paper aimed to ana-
lyze the different oil samples yielded by traditional
and conventional methods as well as those pro-
duced synthetically and industrially.

2. Materials and Methods
2.1. Sample preparation

In this assessment, eight oil samples
which are currently produced or used in relat-
ed Fars province markets (Iran) were collect-
ed. These samples included those which were
yielded via industrial, conventional and tradi-
tional procedures as well as a synthetic sample.

Samples produced traditionally are ob-
tained during the production of rose water. Hydro-
distillation is performed in large copper stills con-
nected to a condensing apparatus. The hydrosol or
rose water would be subsequently drained off and
collected along with the oil to undergo to an addi-
tional distillation procedure. Oils from the first and
second distillation steps are then mixed to make
the final rose oil. The final oil is also separated to
two phases and named the oil and the essence. In
this process, the connections of appurtenance are
not well sealed, thus parts of volatile constituents
might be lost. On the contrary, in conventional
method, the still is made of steel and connections
are well sealed. The cohobation or repeated distilla-
tion is also omitted. Additional information of these
samples is mentioned in the footnote of Table 1.

All purchased samples were subsequently
diluted in dichloromethane (1:100) and injected to
a gas chromatography-mass spectrometry system.

Qil sample -

S, and S,: Rose oil samples via conventional method
S;: Rose oil sample produced via industrial Clevenger
S,4: A synthetic imported sample

Ss: Upper phase (oil part) of a rose oil sample yielded
traditionally in Company A

Sg: Lower phase of the same sample (essence part)

S,: Upper phase (oil part) of a rose oil sample yielded
traditionally in Company B

Sg: Lower phase of the same sample (essence part)

Qil sample

Figure 1. Description of collected rose oil samples.
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Table 1. Composition of yielded Rosa oil (%) samples identified by GC/MS!.

Identi-

11

13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

a-pinene
B-pinene
B-myrcene
p-cymene
cis-dihydrorose-
oxide
trans-f3-ocimene
unknown
unknown
linalool
cis-rose oxide
phenethyl alcohol
isomenthone
a-terpineol
unknown
unknown
B-citronellol
neral
unknown
trans-geraniol
cis-geraniol
phenethyl acetate
geranial
citronellyl formate
citronellyl acetate
eugenol
cis-geranyl acetate
B-bourbonene
B-elemene
methyl eugenol
trans-caryophyllene
a-guaiene

B-selinene

1043

1048
1063
1088
1101
1112
1119
1168
1195
1201
1219
1231
1243

1255
1256
1259
1272
1277
1354
1360
1386
1389
1396
1406
1425
1442
1482

MS-KI
MS-KI
MS-KI
MS-KI
MS-KI

MS-KI
MS-KI
MS-KI
MS-KI
MS-KI
MS-KI
MS-KI
MS-KI
MS-KI
MS-KI
MS-KI
MS-KI
MS-KI
MS-KI
MS-KI
MS-KI

0.51
0.67
0.60

2.2. GC/MS analysis and compound identification
Diluted oil samples were subjected to gas
chromatography/mass spectrometry (GC/MS) for
analysis of the ingredients, using Agilent Technol-
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Area (%)4
093 0.96 - 0.32 1.36 - -

- 0.25 - - 0.33 - -
029 0.38 - - 0.39 - -

- - 3.98 - - - -

- - 1.05 - - - -

- - 1.75 - - - -

- - 9.51 - - - -

- - 2.86 - - - -

- 0.26 0.51 - - - -
0.29 - = - - - .
0.44 - 38.77 - = = 2.37

- - 0.61 - - - -

- - 6.17 - - - -

- - 0.73 - - - -

- - 0.44 - - - -
1887 9.26 1573 047 5.04 - 0.89
0.46 - - - 1.89 - -

- - - - 1.43 - -
10.93 447 - - 0.28 0.52 -

- - - - 2.84 - -
0.25 - 15.22 - - - -
0.54 - - - - - -

- - 0.80 - - - -
0.52 1.60 - - - - -
1.34 038 1.88 - - - -
0.83 3.97 - - - - -

- 0.29 - - 0.35 052 -
0.18 0.45 - - 0.46 - -
1.90 0.27 - - - - -
091 1.59 - 0.83 1.92 033 (.76
1.00 2.11 - 0.67 211  0.67 0.69
0.74 1.39 - 0.59 1.56  0.40 -

ogies 7890 gas chromatograph linked with an Agi-
lent Technologies model 5975C mass detector).
The device was equipped with a HP-5SMS capillary
column (phenyl-methylsiloxane, 1.D. 30 mx0.25
mm, Agilent Technologies 19091S5-433, 60 to
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Table 1. Continued.

33 o-humulene MS-KI - - - - = = = 0.61
34 germacrene D 1487  MS-KI - 2.13  3.67 - 0.60 1.79 - 0.78
35 pentadecane 1499 MS-KI 095 059 139 - 0.54 1.60 124 0.56
36 a-bulnesene 1510 MS-KI 046 1.13 1.77 - 1.05 2.12 - 1.49
37 trans-Nerolidol 1566  MS-KI - - 0.26 - - 0.24 - -
38 caryophyllene 1589 MS-KI 0.79 - - - - - 1.09 -
oxide
39 hexadecane 1600 MS-KI 0.52 - 0.67 - - 0.59 1.14 -
40 heptadecane 1700 MS-KI 588 396 10.33 - 6.50 829 797 648
41 unknown 1746 - 0.38 030 041 - 1.48 1.81  0.02 1.99
42 octadecane 1799 MS-KI 122 026 0.63 - 0.93 1.00 1.29 -
43 I-nonadecene 1856 MS-KI 880 498 840 - 1197 936 1425 1533
44 nonadecane 1903  MS-KI 37.87 17.42 23.81 - 2944 22.66 31.43 4038
45 1-eicosene 1974 MS-KI 042 0.24 - - 0.47 0.54 0.68 -
46 eicosane 2003 MS-KI 5.19 3.02 3.63 - 444 482 462 283
47 unknown - - - - - - - 0.43 - 0.59
48 heneicosane 2104  MS-KI 26.17 18.19 13.28 - 2751 17.26 24.88 20.17
49 docosane 2199 MS-KI 095 0.58 0.40 - 1.38 0.78 1.04 042
50 tricosane 2300 MS-KI - - - - - 6.39 7.58 3.66
51 tetracosane 2397 MS-KI 8.01 648 3.72 - 10.38 036 0.33 -
Identification 99.62 99.70 99.97 87.64 97.76 98.14 99.98 99.41
Monoterpenes - 36.90 21.80 31.87 0.79 12.13 0.52 0.9
Sesquiterpenes 3.64 6.09 10.08 - 485 10.55 3.01 4.33
Hydrocarbons 9598 55.72 67.65 - 93.56 73.65 96.45 89.83
Total rose alcohol - 30.24 13.73 5450 047 8.16 0.52 3.26
I Description for the samples: S1: A sample of rose oil prepared via conventional method in Darab (a coun-

ty in eastern part of Fars province, 28 °45'N 54 °32'E); S2: A sample of rose oil prepared via conventional meth-
od in Meymand (a county in western part of Fars province, 28 °52'N 52 °45'E); S3: A sample of rose oil which
is produce in industrially in Meymand (the procedure is similar to that which is obtained via Clevenger- appara-
tus); S4: A synthetic imported sample; S5: The upper phase (oil part) of a rose oil sample from company A (yielded tra-
ditionally) in Meymand; S6: The lower phase of the same sample (essence part); S7: The upper phase (oil part) of a rose
oil sample from company B (yielded traditionally) in Meymand; S8: The lower phase of the same sample (essence part)

2- Components are listed in accordance with their elution from a HP5-MS column.

3- Retention indices are in elution from the mentioned column and determined for each constituent with reference to the
retention times of normal alkanes.

4- Area (%) represents the relative percentage of each component on the HP5-MS column which is derived by using
GC-MS detector.

5- The appearance of some data in bold is to represent them as maj or constituent (>2%).

------ ©0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

325/350 °C). Oven temperature program was ad-
justed to be increased from 60 °C (0 min) to 220 °C
in increments of 5 °C/min and subsequently held
for 10 min. The selected carrier gas was selected
as Helium, and the flow rate was adjusted at the
rate of 1 ml/min. Mass spectrometer operated in EI
mode at 70 eV. The interface temperature was set at
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280 °C and the mass scan ranged from 30 to 600 m/z.

Constituents of oil samples were identified
by determination of their relative retention indices
with reference to the retention time of injected
normal alkanes (C8-C20) under the same GC/MS
program. To confirm the identification, the derived
mass spectra as well as calculated retention indices
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for each constituent was compared to those of the
internal reference libraries, Wiley (nl-7) and Adams
as well as to those of the related literatures (21).

2.3. Cluster analysis

Cluster analysis was carried out by using
multivariate statistical package. To determine the
relationship between (S1-S9) populations based
on percentage compositions of the essential oil,
unweighted pair-group method (UPGMA) was
used for cluster definition, selecting Euclidean dis-
tance as a measure of similarity.

3. Results and discussion

In this study, eight different rose oils in-
volving two conventionally, one synthetically, one
industrially, and two traditionally obtained samples
(these two samples were individually separated to
upper phase or oil and lower phase or essence).
Figure 1 schematically outlines the samples’ de-
scriptions.

Table 1 represents the identified ingre-
dients and relative amounts for the studied sam-
ples. In total, 44 compounds related to 8 defined
samples (11-29 constituents) were identified
(87.64-99.98%). Major compounds for all samples
were saturated and unsaturated hydrocarbons in-
cluding nonadecane with the highest abundant
(17.42-40.38%), followed by heneicosane (17.26-

Table 2. Major constituents of studied oil samples.

Comparison of several Damask Rose oils

26.17%), 1-nonadecene (4.98-15.33%), heptadec-
ane (3.96-10.33%), and eicosane (2.83-5.19%),
except for the synthetic sample (S4), which was
appeared with no trace of hydrocarbons. Tetraco-
sane was also determined as a major constituent
for samples S1-S3. While S5 (3.72-10.38 %) had
no tricosane, it was found as a main ingredient in
S6-S8 (3.66-7.58).

The profile of constituents in S1 (obtained
via conventional method) was found similar to that
of the S5 and S7 (upper phase of rose oil yielded
via traditional method). On the other hand, the S2
(obtained conventionally) was much similar to S3
(obtained via industrial Clevenger apparatus) in
regard to the amounts of monoterpenes, sesquiter-
penes, and hydrocarbons.

With reference to Table 1, no main varia-
tions were found either in major constituents or in
general profiles of S5 and S6 as well as S7 and
S8, respectively. However, B-citronellol (5.04%)
and cis-geraniol (2.84%) were found as other
major constituents of S6 (lower phase of rose oil
sample, essence) which were not detected in S5.

On the other side, findings showed that
mostly the major and the minor compounds of S4
(synthetic sample) were significantly different to
those of others. As presented in Table 1, Pheneth-
yl alcohol (38.77%), P-citronellol (15.73%),
phenethyl acetate (15.22%), a-terpineol (6.17%),

No. Components S1
e p Cymene_ ..................

2 phenethyl alcohol -
3 o-terpineol -
4 [-citronellol -
5 trans-geraniol -
6 cis-geraniol -
7 phenethyl acetate -
8 cis-geranyl acetate -
9 germacrene D -
10 heptadecane 5.88
11 1-nonadecene 8.8
12 nonadecane 37.87
13 eicosane 5.19
14 heneicosane 26.17
15 tetracosane 8.01

S2 S3 S4 S5 S6 S7 S8
e e 3 98 ............. Bl

- - 38.77 - - - -

- - 6.17 - - - -
18.87 9.26 15.73 - 5.04 - -
10.93 4.47 - - - - -

- - 15.22 - - - -

- 3.97 - - - - -
3.96 10.33 - 6.5 829 797 6.48
4.98 8.4 - 11.97 936 1425 1533
17.42 23.81 - 29.44 22.66 3143 40.38
3.02 3.63 - 4.44 482 4.62 2.83
18.19 13.28 - 2751 1726 2488  20.17
6.48 3.72 - 10.38 - - -
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UPGMA

Euclidean

Figure 2. Dendrogram obtained by clustering analysis of the percentage composition oil of 8 populations

of Rosa damascena.

and p-cymene (3.98%) were identified as main
components for S4, while two additional major
constituents (9.51 and 2.86%) were remained un-
identified. However, the only major constituent
that was common between S4 and other studied
samples was B-citronellol (Table 1). The amount of
rose alcohol in S4 was found as 54.50%, which is
considerable; whereas the synthetic rose oil costs
nearly 1/1000th as much as the sample prepared
naturally. Cheap Rose oil samples are usually pre-
pared by different combinations of rose alcohol
ingredients, mostly containing of 30% of synthetic
citronellol (22). Rose alcohol content generally re-
fers to the total amounts of citronellol, geraniol,
and nerol, together with phenethyl alcohol (23).

Phenethyl alcohol is an aromatic alcohol
with a pleasant floral odor. It is reported as the
main component of rose hydrosols which is used
in perfumery, when desiring the smell of rose is
considered (6). Despite the appearance of the com-
pound in S4 and S8, howeve with lower amounts
(2.37%), none of the others contained this con-
stituent. Table 2 represents the main ingredients
found in studied samples.

To make a better comparison between
those samples, cluster analysis was performed in
this study (Figure 2). According to cluster analy-
sis results, two groups (clade) were identified for 8
populations of Rosa damascena essential oil sam-
ples. The first group is included S1-S5 populations
as a sister group to S7-S8 populations. Second,
S6-S3 populations are nested within S2 popula-
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tion, and S4 population is separated from all other
populations. These results confirmed that the sam-
ple, S4 which has been made synthetically has less
relationship with other samples.

Until now, numerous studies have been
performed on damask rose essential oil analy-
sis. It is well accepted that the extraction method
and growth location profoundly affects the com-
position of rose essential oil (24). Geraniol and
B-citronellol as well as nonadecane (24-40.50%)
and heneicosane (7-14.50%) were reported as the
main constituents of samples collected from the
central Iran (18). Another investigation has re-
marked the compound geraniol (15.37-26.50%)
as the main ingredient. The mentioned study also
showed that the amount of rose alcohol was in-
creased from 55.25% to 83.41%, with increasing
of the pressure and temperature (13). However, in
our research, geraniol was not detected in samples
yielded traditionally. Moreover, the total rose al-
cohol in studied samples was varied from 0.00 to
30.24% (except for the synthetic samples) which
were found with a much higher alcohol content in
previous studies (25-26). In other words, it was
found scant in most traditionally yielded samples
(Table 1). It is notable that in traditional distilla-
tion procedure, focusing on the quality of rose wa-
ter leads to high appearance of these components
in the water part (6).

On the other hand, the total hydrocarbon
content in our samples (except in synthetic S4)
was considerable (55.72-96.45%). In one study,

Trends in Pharmaceutical Sciences 2016: 2(1):51-58.




the total hydrocarbon content of a rose oil sample
from northern Iran was reported in high amount
(63.21%) (27). However, in previous studies, the
amount of main hydrocarbons was reported lower
(25-26,28-29). It is concluded that for samples ob-
tained traditionally, prolonged and repeated distil-
lation resulted higher amounts of hydrocarbons.

4. Conclusion

In the present work, rose oil samples
which are currently supplied in markets of Fars
province were evaluated regarding the type of pro-
duction. As most prevalent oil samples of damask
rose are prepared traditionally, outlining a report
on profiles compared to those of conventional and

Comparison of several Damask Rose oils

synthetic procedures was performed. Due to the
repeated and prolonged distillation, most abundant
groups of compounds hit for these sample were
hydrocarbons with higher amounts compared to
the prior investigations. However, the total rose
alcohol in all selected samples yielded in Fars
province, was considerably lower than that of the
previous reports.

Acknowledgements
The work was supported by Shiraz University of
Medical Sciences. (Grant number:4112)

Conflict of Interest
None declared.

5. References

1. Ritz CM, Schmuths H, Wissemann V. Evolu-
tion by reticulation: European dogroses originated
by multiple hybridization across the genus rosa. J
Hered. 2005;96:4-14.

2. Boskabady MH, Vatanprast A, Parsaee H, Bosk-
abady M. Possible mechanism of inotropic and
chronotropic effects of Rosa damascena on iso-
lated guinea pig heart. Daru. 2013;21:38.

3. Dolati K, Rakhshandeh H, Shafe1 MN. Antide-
pressant-like effect of aqueous extract from Rosa
damascena in mice. AJP. 2011;1:91-7.

4. Baydar NG, Baydar H, Debener T. Analysis
of genetic relationships among Rosa damascena
plants grown in Turkey by using AFLP and mic-
rosatellite markers. J Biotechnol. 2004;111: 263-
267.

5. Boskabady MH, Shafei MN, Saberi Z, Amini S.
Pharmacological effects of Rosa damascena. Iran
J Basic Med Sci. 2011;14:295-307.

6. Moein M, Zarshenas MM, Delnavaz S. Chemi-
cal Composition Analysis of Rose Water Samples
from Iran. Pharm Biol. 2014;52:1358-61.

7. Boskabady MH, Kiani S, Rakhshandah H. Re-
laxant effects of Rosa damascena on guinea pig
tracheal chains and its possible mechanism(s). J
Ethnopharmacol. 2006;106:377-82.

8. Arezoomandan R, Kazerani HR, Behnam-Ra-
sooli M. The Laxative and Prokinetic Effects of
Rosa damascena Mill in Rats. Iran J Basic Med
Sci. 2011;14: 9-16.

9. Hajhashemi V, Ghannadi A, Hajiloo M . Anal-
gesic and anti-inflammatory effects of Rosa dama-

Trends in Pharmaceutical Sciences 2016: 2(1):51-58.

scena hydroalcoholic extract and its essential oil in
animal models. Iran J Pharm Res. 2010;9:163-8.
10. Shafei MN, Rakhshandah H, Boskabady MH.
Antitussive effect of Rosa damascena in guinea
pigs. Iran J Pharm Res. 2003;2:231-4.

11. Basim E, Basim H. Antibacterial activ-
ity of Rosa damascena essential oil. Fitoterapia.
2003;74: 394-6.

12. Hajhashemi V, Ghannadi A, Hajiloo M. Anal-
gesic and anti-infammatory effects of Rosa dama-
scena hydroalcoholic extract and its essential oil in
animal models. Iran J Pharm Res. 2010;9:163-8.
13. Babu KGD, Singh B, Joshi VP, Singh V. Essen-
tial oil composition of Damask rose (Rosa dama-
scena Mill.) distilled under different pressures and
temperatures. Flavour Fragr. J. 2002;17:136-40.
14. Gholamhoseinian A, Fallah H, Sharififar F. In-
hibitory effect of methanol extract of Rosa dama-
scena Mill. flowers on alpha-glucosidase activity
and postprandial hyperglycemia in normal and
diabetic rats. Phytomedicine. 2009;16:935-41.

15. Rakhshandeh H, Vahdati-Mashhadian N, Dola-
ti K, Hosseini M. Antinociceptive effect of Rosa
damascena in Mice. J Biol Sci. 2008;8:176-80.

16. Nikbakht A, Kafi M. A Study on the Relation-
ships between Iranian People and Damask Rose
(Rosa damascena) and its Therapeutic and Heal-
ing Properties. Acta Hortic. 2008;790:251-4.

17. Verma RS, Padalia RC, Chauhan A, Singh A,
Yadav AK. Volatile constituents of essential oil
and rose water of damask rose (Rosa damascena
mill.) cultivars from north indian hills. Nat Prod
Res. 2011;25:1577-84.

57




Mahmoodreza Moein et al.

18. Loghmani-Khouzani H, Sabzi Fini O, Safari
J. Essential oil composition of Rosa damascena
Mill cultivated in central Iran. Scientia Iranica.
2007;14: 316-9.

19. Baydar H, Baydar NG. The effects of harvest
date, fermentation duration and Tween 20 treat-
ment on essential oil content and composition of
industrial oil rose (Rosa damascena Mill.). Ind
Crop Prod. 2005;21:251-5.

20. Moein, M, Karami F, Tavallali H, Ghasemi Y.
Composition of the essential oil of Rosa dama-
scena mill. from south of Iran. /ran J Pharm Sci.
2010;6:59-62.

21. Adams R. Identification of Essential Oil Com-
ponents by Gas Chromatography/Quadrupole
Mass Spectroscopy, Allured Publishing Corpora-
tion, Carol Stream, USA.2001.

22. Rose J, Earle S. The world of aromatherapy,
Frog, Ltd., berkeley, CA.1996.

23. Baser KHC, Buchbauer G. Handbook of es-
sential oils : science, technology, and applications,
CRC Press, Boca Raton, FL. 2010.

24. Mohamadi, M, Shamspur T, Mostafavi A.
Comparison of microwave-assisted distillation

58

and conventional hydrodistillation in the essential
oil extraction of flowers Rosa damascena Mill. J
Essent Oil Res. 2013;25:55-61.

25. Shamspur T, Mohamadi M, Mostafavi A. The
effects of onion and salt treatments on essential oil
content and composition of Rosa damascena Mill.
Ind Crop Prod. 2012;37:451-6.

26. Mostafavi A, Afzali D. Chemical composi-
tion of the essential oils of Rosa damascena from
two different locations in Iran. Chem Nat Comp
.2009;45:110-3.

27. Yassa N, Masoomi F, Rohani Rankouhi SE,
Hadjiakhoondi A. Chemical Composition and
Antioxidant Activity of the Extract and Essential
oil of Rosa damascena from Iran, Population of
Guilan. DARU.2009;17:175-80

28. Sood RP, Singh B, Singh V. Constituents of
Rose Oil from Kangra Valley, H. P. (India). J Es-
sent Oil Res. 1992;4:425-6.

29. Almasirad A, Amanzadeh Y, Taheri A, Iran-
shahi M. Composition of a Historical Rose Oil
Sample (Rosa damascena Mill., Rosaceae). J Es-
sent Oil Res. 2007;19:110-2.

Trends in Pharmaceutical Sciences 2016: 2(1):51-58.




