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ABSTRACT

Rose oils from Taif in Saudi Arabia, France, Spain
and Egypt have been qualitatively and quantitatively
analyzed by GC and GC/MS. Seventy, 56, 69 and 36
compounds were identified in these four rose oils,
respectively, The main chemical constituents of all these rose
oils are citronellol, geraniol, B-pheny! ethyl alcohol, and 3-
methyloctadecane.

Some commercial additives were detected such as
glycols and phthalate compounds, for increasing the
quantities, odor fixation, color development and etc.
Percentages of such additives are zero, 38.38, 1992 and
8.91% in Taif, French, Egyptian and Spanish rose oils,
respectively. Al additives and most of chemical components
of these oils have been identified and determined by GC-MS
technique. Because of different constituents and contents the
odor of these oils are delicately different.

INTRODUCTION

Rose oil is used as one of the most important perfume oils in the
world due to its characteristic smell, which distinguishes it from other
perfume oils. Taif rose oil is a key issues in perfumes industres.
Factories of perfumes in Saudi Arabia always indicate that Taif rose oil is
one of the components of such perfumes. The characteristic and chemical
composition for Taif rose ol is important to distinguish and compare it
with other rose oils like French, Egyptian, and Spanish rose oil. Also it is
used as flavor in some foods.
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In history Damask rose is a fenile hybrid of Rosa gallica with
either Rosa phoenicia or Rosa moschata, which is known since antiquity.
Damask rose is known in Western Asia since the Bronze Age and its
cultivation later spread to Greece and Rome. Damask rose is grown in
large scale. Main production countries are Meshed (Iran), Kazanluk
valley (Bulgaria), Isparta (Turkey) and France. Literatures screening
indicate that oils such as jasmine oil, salvia oil and zingier oil have been
distilled with different methods and analysed with different
chromatographic equipments to identify the chemical components of
these different types of roses. Damascena is considered as one of the best
localities for production of rose oil. The original of Damascena rose is
belonging to Alsham (Damascus), its rose is known with Damask rose.
The merchants were brought it to Turkey and Taif in the seventeenth
century (Bayrak and Akgul).

Several thousand compounds have been identified from various
floral fragrances. Most of these compounds are terpencidal, ester,
alcohols, aldehydes, ketones or alkanes. An excellent review of the useful
literature on floral scents was given by Knudsen et al, and there have
been some reports on the fragrance compositions of rose flowers. Dobson
et al. found a total of 31 fragrance compounds including 2-phenylethanol,
citronellol, benzyl alcohol, methyleugenol and geraniol from Rosa
rugosa. Some other workers [Bu et al, Chen et, al, Sirikulvadhana et.
al, Mookherjee et, al, Li et, al, Wu et. al al, and Pogorel’skaya et. al]
also reported fragrance components of Rosaceae species including Rosa
chinensis and Rosa damascene.

The purpose of this study is to determine the chemical
composition of Taif rose oil which has a special characteristic for its
smell and price over the others rose oils such as French, Spanish and
Egyptian rose oil. The extraction was carried out by steam distillation
and the analysis was carried out by gas chromatography-mass
spectrometer GC-MS, supplied with a capillary column and a NIST
library.

EXPERIMENTAL
Isolation of rose oil
Steam distillation apparatus has been used for distillation. One
thousand and four hundred fresh rose battles were put in 2 round-bottom
flask connected to a steam generator, the steam was allowed to pass
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through the flask which contains the rose. Oils were collected from the

© distillate.

The mass spectrum of 2 separated compound is compared with
those of the NIST Library. Also comparison has been done with some
authentic samples injected in the instrument under the same conditions.
Finally the mass spectrum was compared with spectra of Robert Adams
book “Identification of Essential oils by Ion-Trap mass spectrometer”.

Isolation By Al-Gadi Rose Qil Laboratory in Taif.

There are five steps for producing Taif rose oil starting from
picking the rose battles early in the moming before sun tise and brought
to the distiilation factories, weighed, put in a basket and transferred to a
huge cupric pots, used for the distillation process. About sixteen to
twenty thousands rose battles are put in each pots and coverd with water;
the pots are covered with a concave lid which operates as a condenser.
These pots were subjected to heat using flame underneath. The resulting
steam condenses in the concave lid and passes through a tube, which
passes through a barre! filled with water for condensation. The oil with a
large quantity of water was collected in containers. The containers were
left for a while. The oil was separated on the top of the water and
collected by a syringe. Taif factories in Saudi Arabia using this steps are
producing about (200 kg) of rose oil per year.

Gas chromatoegraphy-mass spectrometry

A Shimadzu QP 35050 apparatus was used to determine the
chemical composition of the volatile ol samples. The gas chromatograph
(GC) equipped with a fused-silica DB-5 fused silica column (J&W
Scientific, Folsom, CA), 30 m x 0.25 mm i.d, and film thickness 0.25
um. Carrier gas, helium flow rate 1.1 ml min ; injector temperature
260°C., detector temperature, 250°C, column temperature programmed
from 50°C (5 min held ) to 250°C at 10°C min” (19 min hold ); split
ratio 1; 50; sample injected, 1 pl, ionization energy, 70 eV, scan time |
s, mass range, 40 - 600 amu.

RESULTS AND DISCUSSION
The study of Taif rose oil by GC/MS afforded sixty-five

compounds were separated;, most of them have been identified. The
classification to these compounds according to their chemical families as:
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Monoterpene alcohols: beta-citronellol, linalool, terpinen 4-ol, alpha:
terpineol, geraniol, nerol oxide, isogeraniol,

Sesquiterpene alcohols: trans, cis farnesol, trans nerolidol, viridiflorol,
gamma- eudesmol, trans-longipinocarveol, tau-muurolol

Aromatic alcohols: Phenyl ethyl alcohel, eugenol, o-cymene, benzyl
alcohol,

Aldehydes: beta-citral

Ketones : 6-methyl-5-heptene ~2- one

Esters : nerol acetate , gerniol acetate, citronellyl acetate, geraniol
formate, methyl geranate, citronelly] butyrate

Cycle monoterpenes : alpha-pinene, beta-pinene, D-limonene, gamma-
terpinene, terpinolen

Cycdlo sesquiterpenes : gamma- caryophyllene, delta- cadinene, azulene,
alpha- caryophyllene, germacrene D,

Long-chain hydrocarbon: n-nonadecane, 9-nonadecene, hexadecane, 8-
heptadecene, heptadecane, (E)-3-octadecene, octadecane, eicosane, (E)-
9- eicosene, octacosane, hexatriacontane.

The study indicated the presence of three compounds represent
61.07% of the Taif rose oil components. They are citronellol {31.27%),
geraniol (19.52), and S-methyl octadecane (10.25%). Where as phenyl
ethyl alcohol which has high percentage in the other rose cil represents
3.13 %. About twelve compounds have percentage between 1% and 10%.
Others compounds which (about fifty) are less than 1% .

Study of the Taif rose oil and some rose oil available in the local
market such as: French, Spanish, and Egyptian by GC/MS at the same
conditions (Table 1). Some commercial additives were found such as
glycols and phthalate compounds, for increasing the quantities, odor
fixation and color development. Percentages of the additives found are
38.38, 1992 and 8.91% in French, Egyptian and Spanish rose oils,
respectively. All additives and most of chemical components of these oils
have been identified. The comparative data concerning the chemical
composition of Taif rose oil with other French, Spanish and Egyptian
rose oil were found in Table 2. The main compesition of Taif, French,
Spanish and Egyptian Rose oil represented in Table 3.
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Table (2):Comparison between Taif French Egyptian and Spanish Rose
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&.E)Famesol /[\/\./l\/\/\Lm 004 . . .
trans-Longipinocarvesal

'3?;7 006 - .

trans-Nerolidol /!‘\/\)V\\[/J\/ 008 - - 004
G

{E. E)-Famesol PPN N 1.55 - .07
{E)-3-Octadecene g 0.07 - - -
Octadecene P s 0.22 - -
Trans-10-Hengicosene .. 6.2} -
S-Nonadecene e 3156 -
n-Nonndecane PR 10.28
(Ey9-Eicosene s 0.13
Eicosane e S P 1.0 - ) 0.12
Cis 10-Heneicosene oy et 0.1&
1-Tricosene | I T TR . ;
e OOITD e
Hexsiriacontane OSSOSO 0.06 -

Table (3): The main composition of Taif, French, Spanish and Egyptian

Rose ail.
Taif French | Spanish | Egyptian
Citroneflol 31.27 34.96 2291 14.10
Geraniol 19.52 617 19.43 314
Phenyl ethyl alcohol 3.13 372 16.94 19,20

n-Nonadecane | 1025 - - - 5
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