
Gas Chromatographic Analysis on
Turkish Rose Oil, Absolute and
Concrete

By Olcay Ana~, Department of Chemistry, Istanbul Technical University,
Istanbul, Turkey

R ,ose oil and concrete samples from the Isparta
lstrict and rose absolute prepared in our

laboratory we~ analyzed by gas chrom~tography
and results were interpreted. By investigating
the analysis re suits it seemed that it would be
possible to offer the standardization of these rose
products by increasing the number of samples
from different origins in Turkey. It was observed
that the qualities of Turkish rose oil, concrete and
absolute could compete with Bulgarian and other
products which have higher expert prices. More-
over, it was more profitable to produce and ex-
port rose absolute instead of concrete.

Turkey occupies second place among the
countries which grow rose flower and produce
rose oil, rose water and concrete coming after
Bulgaria} Rose oil, concrete, absolute and rose
water being rose complexes are valuable and im-
pmtant base materials of the perfumery indushy.

As known, rose oil is a blend of decante oil and
water oil which are obtained in two steps hy
steam distillation, In the first step of steam dis-
tillation the oil formed as a separate layer ahove
water is called decante oil or direct oil or first oil,
By another steam distillation of residue water,
indirect oil (water oil or second oil) is obtained,
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Rose oil represents the sum of specifications of
both of them. The last distillation water is rose
water.

Rose concentrate is a waxy, semisolid material
produced by extraction of rose flower with vol-
atile solvents such as hexane, petroleum ether
benzene, and subsequently by evaporation of the
solvent in vacuum, Concrete is extracted with al-
cohol. This second extract is cooled to precipitate
the waxes and then filtered. The alcoholic solu-
tion is distilled under reduced pressure to re-
move alcohol and finally the essential oil which
is so-called “absolute” is obtained,

Rose oil has been the subject of a number of
studies since ancient times, Although the last
fifty years most of research has been gathered on
production and analysis of Bulgarian rose oil: all
the chemicals in rose oil haven’t been identified
yet. The number of studies on Turkish rose oil do
not exceed more than a few. A notable local study
belongs to A, Dagciog]u3 and there are also some
foreign researchers, G. Igolen4 and J. Gamem, G.
Guichard and P. Buil>

Nowadays scientists have been requiring a

detailed analysis of the oil including low level
constituents. Acompleted analysis will solve the
problems of detection of the presence of possible
adulteration’ and investigation of the role of the
trace constituents on the odourand perfornmnce
of the mse product~

The analysis ofrose products maybe realized
by gas or liquid chromatograpbic techniques.
Our investigations showed that liquid
chromatography have been used only in a few
studies to separate essential oils and terpenoid
compounds,s and a sufficient separation has not
been obtained. Rose products are constituted
from terpene derivatives such as alcohols, al-
dehydes, ketones, phenols, ethers etc., ses-
quiterpenes and hydrocarbons. Rose oil which is
a steam distillation product does not represent
correct proportion of ingredients as they exist in
the flower. Because of the heat operation some
changes may occur. Forthat reason rose absolute
may represent the more genuine character of
rose, e.g., the percentage ofphenylethyl alcohol
in rose oil ismuchlower than the absolute due to
its volubility in hot water.
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Experlmentsl

The origins of rose oil and concrete samples,
investigated in this study are:

Oils: Gtilbirlik (cooperative) 1980, 1981 prod-
ucts; M. Giirkan (private fabric) 1981, 1952 prod-
ucts, decante oil (1982), and water oil (1982); E,
E &etin (private fabric) 1979, 1980, 1981 prod-
ucts.

Concretes: Giilbirlik 1981 product; M. Giirkan

1980 and 1981 products. Rose absolutes were
prepared in our laboratow from Giilbirlik 1981
concrete according to the following procedures.

Procedure I: Concrete sample was treated with
ten times sample’s weight of high-proof ethyl al-
cohol by stirring vigorously at room temperature
for one week. The mixture containing undis-
solved stearoptens (high hydrocarbons) was
cooled at – 34°C for one day and then filtered in
vacuum. Extract was distilled at 5WC/10 mm Hg
to remove alcohol. The residue is rose absolute L

Procedure II: The procedure mentioned above
was realized with 75?6 ethyl alcohol. The residue
is rose absolute 11.

The yields of the two absolutes were approxi-
mately 60%. The standard chemicals (from Fluka,

UFwfumer & Flovorist

Merck, SCM Terpene products) were used as
purchased.

The operation conditions of gas chromatog-
raphy was chosen as shown below:

Apparatus: Shimadzu 5A (F. I.D.)
Column: OV-173% on C hromosorb W 100/120

mesh, 3 mm I.D. x 3m
Temperature Programme: 6’ isothermal at

81Y’C, 8W+ 29SC at 2“C/min heating rate,
isotbennal at 295°C

Detector Temperature: Injector Temperature:
25WC

Camier Gas (Nz): 0.35 Umin
Range: 0.16 V
Input Attenuato~ l& Mi2
Chart Speed: 2.5 mm/min
Integrato~ ITG-4A

The relative percentages of constituents of rose
oils investigated in this study are illustrated in
Table I and a few examples of chmmatograms in
Figure 1. In order to observe tbe effects of de-
cante oil and water oil on the resulting blend oil,
the results of analysis of these two oils, 1982 M,
Giirkan products, are included.

The results of analysis of concrete samples and
chromatograms are shown in Table 11 and Figure
2. (Hexane, residue extraction solvent is not in-
cluded for calculation. )

The Gas Cbromatographic analysis results of
Rose Absolute I and II prepared from Giilbirlik
1981 concrete are shown in Table III and
Chromatograms in Figure 3.

For the purpose of comparison literature val-
ues of a “Bulgarian oils and a Maroc Rose Abso-
lute” are shown in Table IV.

Results snd Discussion

A good separation of rose products has been
obtained by OV-17 column.

When we compared the compositions of Tur-
kish and Bulgarian rose oils (Table I and IV), out-
side of a few exceptions we found a close simi-
larity in composition of these two oils, Small in-
crease was observed in the percentages of cit-
ronellol, nerd, neryl acetate, p.C17, 0LC17, p.C18,
01.C18, P,C22 while geraniol, neral, eugenol, trans,
trans-famesol decreased,

When the analysis results of decante and water

oil were examined (Table I) few considerations

*Unpublished work in progress by F. Buccellato,
Alpine Aromatics International, Inc., 1979. F. Buc-
cellato is now with Custom Essence
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were taken in account: The expected increments ponents (citronellol, nerol, geraniol, neral, n-
in volatile components and in compounds having nonanol, geranial, carvone, phenyl-ethyl alcohol)
no volubility in water (paraffins, olefins, esters) wem determined, Hence the individual effect of
were really observed in decante oil. In tbe water each oil on the characterisation of the blended
oil the higher percentages of water-soluble com- rose oil was highly important,
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Table Il. Ths Gas Chromstogmphlc Anslysls 09 Rose Concmtss
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Table IV. The Ges Chrctmat@rsphic Anelysie of
a Bulgarien Oil end a Maroc Absolute
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The investigated concrete samples gave simi-
lar results (Table II). In the concrete samples the
sum of percentages of paraffh Cm and higher
hydrocarbons were found as 42.297. (1981 Giil-
birlik), 48.74% (1980 M, Giirkan), 47.30% (1982
M. Giirkan). If one assumed that the function of
higher hydrocarbons on the odour was negligible
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Giilbirlik concrete seemed to be of the best qual-
ity among the analyzed concretes.

As mentioned in experimental section, the
yield of absolute from Giilbirlik 1981 concrete
was approximately 60%. This value was in
agreement with the chromato graphic K suits.

As can be seen the percentages of Rose Abso-
lute I and H differ drastically according to the
purities of alcohol used in preparation. The per-
centages of phenylethyl alcohol, citronel-
101 + nerol, geraniol + neral were 37.73, 7.31,
2,66% in Abs. I while 72.72, 14.04,4.21 in Abs. 11
respectively.

On the other hand P.CI, + 01. CI,,
P.C,, + 01.C,,, PC,, + 01.C,,, P.C,, + 01.C,, and
higher hydrocarbons occupied higher per-
centages in Abs. L As a result, alcohol having
water may be advised for production of rose ab-
solute instead of pure alcohol.

To determine the qualities of rose absolute
and rose oil the compositions of rose absolute 11
(from Gidbirlik 1981) and rose oil (from Giilbirlik
1981 ) were compared. As the sum of percentages
of phenylethyl alcohol, citronellol + nerol,
geraniol + neral was approximately 91% in
Abs.11, the percentages of the trace of valuable
ingredients couldn’t be determined although
they were present in the absolute. This value was
67.737. for rose oil. The sum ofhydmcarbons was
8.0777. in Abs.11 and 27.31 in rose oil. Based on
these results rose absolute showed higher quality
than rose oil,
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