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ose oil and concrete samples from the Isparta
district and rose absolute prepared in our
laboratory were analyzed by gas chromatography
and results were interpreted. By investigating
the analysis results it seemed that it would he
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 export prices. More-
over, it was more profitable to produce and ex-
port rase 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-
portant base materials of the perfumery industry.

As known, rose oil is a blend of decante oil and
water oil which are obtained in two steps by
stearn distillation. In the first step of steam dis-
tillation the oil formed as a separate layer above
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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Turkish Rose Oll

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 alcchel and finally the essential oil which

is so~called “absolute” is obtained.

Rose 0il 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 0il 2 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, Dagcioglu® and there are also some
foreign researchers, G. Igolent and J. Gamero, G.
Guichard and P. Buil

Nowadays scientists have been requiring a
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detailed analysis of the oil including low level
constituents, A completed analysis will solve the
problems of detection of the presence of possible
adulteration® and investigation of the role of the
trace constituents on the odour and performance
of the rose product?

The analysis of rose products may be realized
by gas or liguid chromategraphic techniques.
Our investigations showed that liquid
chromatography have been used only in a few
studies to separate essential oils and terpenoid
compounds,? 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. For that reason rose absolute
may represent the more genuine character of
rose, e.g., the percentage of phenylethyl alechol
in rose oil is much lower than the absolute due to
its solubility in hot water.
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Experimental
ML o Y i ] . 2
1n¢ ongins o1 rose ol and concrete samples,
investigated in this study are:

Oils: Giilbirlik (cooperative) 1980, 1981 prod-
ucts; M. Girkan (private fabric) 1881, 1982 prod-
ucts, decante oil (1982), and water oil (1982); E.
Ergetin (private fabric) 1979, 1980, 1981 prod-

ucts,

Concretes: Gualbirlik 1981 product; M. Gurkan
1980 and 1981 products. Rose absolutes were
prepared in our laboratory from Gilbirlik 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 50°C/10 mm Hg
to remove alcohol, The residue is rose absolute L

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

The yields of the two absolutes were approxi-
mately 60%. The standard chemicals {from Fluka,
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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-17 3% on Chromosorb W 100/120
mesh, 3 mm LD. X 3m

Temperature Programme: 6’ isothermal at
80°C, 80°— 205°C at 2°C/min heating rate,
isothermal at 295°C

Detector Temperature: Injector Temperature:
250°C

Carrier Gas (N,): 0.35 1/min

Range: 0.16 V

Input Attenuator: 102 M(}

Chart Speed: 2.5 mm/min

Integrator: ITG-4A

The relative percentages of constituents of rose
oils investigated in this study are illustrated in
Table I and a few examples of chromatograms in
Figure 1. In order to observe the 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 II and Figure
2. (Hexane, residue extraction solvent, is not in-
cluded for calculation.)

The Gas Chromatographic 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 0il* and a Maroc Rose Abso-
late* are shown in Table IV.

Results and 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 cils (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, nerol, neryl acetate, p.C,s, 0l.Cys, p.Cis,
0l.C,4, p.Cys while geraniol, neral, eugenol, trans,
trans-farnesol 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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ponents {(citronellol, nerol, geraniol, neral, n-
nonanol, geranial, carvone, phenyl-ethyl alcohol)
were determined, Hence the individual effect of
each oil on the characterisation of the blended
rose oil was highly important.

were taken in account: The expected increments
in volatile components and in compounds having
no solubility in water (paraffins, olefins, esters)
were really observed in decante oil. In the water
oil the higher percentages of water-soluble com-

Table I. The Gas Chromatographic Analysis of Rose Olls

Relative Farcentaze

Compounda OUIbLritk GUIbATLK BeBrgedsn T.Ergetin L.Ergetin N.Orkan  NoOfrken MoGlrkss 1982 M.Olirkas 1982
— 280 S8 deopnte pi]  yater oj]
Ethatiod 0,78 8.3 0.002 - - 0.05 0.0} 0.006 0.001
Aastie Aoid - 0.001 0.00) 0.12 0.4 - 04.003 0.001 -
ht-h,f,nean g.ﬂ g.ll 2-02 2-0’ 0.02 g-w’ . g.ooz 2.005 0.015
s=pinsns,n~hexangl 0,58 0,58 0.53 0.49 0.58 0.8 1.16 3.12 0.28
Canphere 0.01 0.02 0.00% 0.017 0.008 0,004 - - -
Wyroems,) ~pioene 0,092 O-IO] 0.33 0.28 0us4 0u88 [n.n 220 028
0.016 0.02 0.24
ratuassaren - - - 0.002 0,00} 0,004 0.003 0.02 0.01
Lisomene 0.026 ¢.014 0.03 0044 0.014 0.014 £.01} 0.04 2.017
Sensaldshyds,emathyl= 0,042 0,035 0056 00717 0.048 0.032 0,03 0.0 0.017
S=beptencom
sressatavana - 0.007 0.003 0.008 0.018 0.01 0.026 0.04 0.02
a=coisnnl 0.01 0,016 0.02 0.02 0,02 0.026 0.02 0.00% 0.01%
Lialool °"7] 32 268 34 Badg 1,36 100 0.2 {"“
ajs=ross oxide amd Q.06 0.04
nopanal
trans=ross exide 0.10 ©.08 0.04 0.08 0.05 .06 0.05 0.03 0.10
1=ssnthone,n=nonsnol 0.15 0.06 0.10 0.08 0.04 007 0.08
Ertasidnnae - 2.25 1.23 0.8 1.4 - 2,14 .06 0.3
Fhenylathy) aloohel, 1.15 0.32 1.64 G.ld [ FTL]
deoanal
Tarpinsas=l=oleq G.04 0.07 0.31 0.07 0.02 0,03 0.05
Citronellol,nerel 56.69 56.71 53.19%, 56436 48:16 48,01 48.00 28,07 61,97
Qeranicl,narsl 8.02 8.16 B.43 10.09 14472 14444 8.8 2.54 1142
Oeranial,earvens c.68 0.61 0. QS Q.47 0.4) 0.55 0.10 0.44
eresesasrns 0.0 010 0.05 0.04 9.08 £.07 0.03 0.1} 0.04
Citronallyl soetate 0437 0.4% 0.44 0.58 0.64 b.70 0.52 1.05 0.32
Neryl acstats 0.44 0,38 .50 0.T1 046 0.45 0uhy 1.21 0.31
Cinnulldohydu.hcls 0.33 0.40 030 0.29 0,32 0.29 0. 0.76 0.2}
10eranyl sostats D.16 0432 0.0 0,37 1,00 1.8 0.55 0.68 0.52
YTYTYYYT 0.05 0.04 0.10 0.18 ¢.03 0.006 0,06 0.11 Q.03
ssesssans - - - 0.002 0.00) Q.12 0.10 0.01 Q.18
$ =damasoonE,es 0.25 Dh2 0.80 0,51 .61 0,30 0.78 1.64 0.20
cascunss 0.22 0.2} 0.20 033 0,25 0.3 0.2) O.44 0.1%
Hethyl sugenolipe . 2.081 2.3% 2.2% .67 184 L.78 178 0.8 2.05
p-ionone Q.05 .05 0,03 0.16 0.03 0036 0.06 0.08 0.02
evnvabis 0,02 0.02 0.06 0.07 0.05 0.08 0.034 Q.05 0,006
PGy 0002.0, 2.29 2,38 2.53 2.4 2.20 2.47 LAl 5.0 1.99
seevunn 0.0 0.02 - 0.002 - 0.003 - - -
arsuaans 0.002 - - 0.004 - .01 0.007 0.005 0.005
sesesre - - 0.03 0.004 0.046 - - - -
PeC, ool g Q.39 0,40 0.46 0.36 0.42 0,42 o.41  0.74 0.30
Yarassol (mix.) 0,04 0.054 0.08 0.074 0.07 0.074 0.073 0.09 0.004
trass,trens-farnencl 0.2 0.3 0.31 .28 0.45 0.5 0.43 LT 0.02
p.c“.ol.e” 15.17 15.22 18.67 12.49 15.34 16.14 19.26 3455 13.04
ceveseen - 0.003  0.008  0.003 0,005 0.001 0,003 D.00% -
y-cm.ﬂucm 1.18 1.07 1.08 0.92 1.10 1.12 1.38 .M .73
srerasnrun 0.002 0.001 0,001 0.004 0.002 0.001 0.001 0.001 0,002
PeCyye0del 42 445 5.11 4,00 481 5.06 5.0 9.78 3.08
YTTITYY - - 0.005 0.003 0.002 - - - -
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Table | continued

Conpoundn GU1birlik GUlbirlik E.Ergetin E.Ergetin 'l.:rgoua Moo0rkan  Neplirkan M,QUrkes 1982 M.Olrkan 1982
—lﬂ—— L) —— L, — Jﬂl— .HEL. deoente gl] yater o4}
...... - 0.002 - 0.018 - — - - -
;.:zz 4.17 0.16 0.21 0.24 0.1 Q.32 0.20 0.27 0.0%
Bisensen . 0,00} - - 0.002 0,01 0.002 - - -
strberden - 0.003 0005 - - 0.007 0.006 0.00% 0.006
p.o” .08 .17 1.0% 0.682 0.87 1.01 1.15  2.08 04325
erassvs 0.00% 0.005 0.006 0.034 0.017 - - - -
...... 0.05 0.04 0.0% 0.05 0.07 0.06 0.086  0.04 0.003
YT a.006 . 0.00% 0.01 - 0.017 - 0.008 0.007 -
ssvasenn 0.001 0.002 0.00} - 0.006 - - - -
Brssnase 0.13 0.15% .28 0.22 0.22 0.21 0.2% 0.45 0,07
- 0.000} - - 0.0008 - - - -
........ 0.05 0,014 .04 0.002 D.04 - - - -
svsarens 0.003 0.00) - 0.001 - - - - -
vesnsian 0.0y 0.09 - .01 0.003 0,17 0,27 0u? 0.01
....... . 0.0} 0.0014 = 0,001 Q.00) - - - -
sansnsnn 0,01 0.006 - 0.004 - - - - -
Hesesnen 6.01 0007, - - - - - - -
ctrsens 1% 0.1 - - - 0.19 0.1 - -
Gutbirlik 1880

N

LN

i

£

S

N

3

Fig.1 Three Typical Examples of Chromatograms of Oils

A

L-»~A-——A__~A_

E.Ercetin 1979

M.Giirkan 1981
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Table Il. The Gas Chromatographic Analysis of Rose Concretes

Cou
“~pinens ,o~hexancl

Nyrosns,p-pinsas

Linalool ,ajs=rose oxide,nonsnal,trans-ross oxide

Phonvtathol alashal mananal
T RTHNG AT S e MeB e e

Citronellel nerel
Garaniel haral
Geranial carvons
Citronellyl scatate
Neryl sostate
Cinnamnldabyde,ps@
Garunyl acetats

1

[EX NN XN I
prdansmoons,ssse
fo——

Rethyl lmnl.p.ﬂls
p.C“,.nl.G“,
p.c“.ol. .cu
Parnssol{niz.)

trane trans=farnescl

p.Gm.ol-cm
p.c",ol-cﬂ
PL2
[EX RN RN TN
»Cyy
eanias
[EERENE L]
ashsaany
LEXRNL ]
ernrree
reessnsns
sevesees

(X YENREN]]
LR Y]
XX RN ]
ssnpadd
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Re)ptive P“gug“‘
adlbjrliik 12_8_} N 0lirkan [ﬁg u.gu;gn lgﬂ?
0.136 - 0.07
0.08 - c.0z
6,39 0.04 ©.08
29.67 28.13 28.0€
5«61 5.72 5.91
1,58 1.62 1.20
0,10 0.06 0.06
0.007 0.03 04002
0,05 0.0% 0.03
0.04 0,07 0.0%
0.04 0.1 0.0%
0.12 0.22 0,002
0,006 - 0.0004
0.02 0.03 0.02
0.86 0.4 0,32
0.01 0.0l 0.005
1.24 0.69 0.587
0,003 0.008 0,001
0.10 0.12 0.1}
0.002 0.004 0.001
0,008 0.014 0.01
0.0¢ 0.11 0.09
£.43 7.11 8,96
0.001 - -
0.79 0.81 0.90
4,85 5425 5,56
04002 0.003 0.001
0.38 025 0.36
0,02 0.02 0,02
J.T2 3.80 3.53
0.0005 0.007 0.001
0.66 0.70 0.56
0.06 0.09 0.07
2.18 2.98 2.66
0.10 0.4 0.14
0.82 0.84 0.84
0429 0.dé 0.40
6.99 6.85 7.05
0.04 0,10 0.08
1.19 0.81 1.0%
0.48 061 0.63
0.03 - =
5,09 5.36 5427
1.1 1.12 1.05
0.21'} 7.56 680
5455
0,08 0.0} 0.06
0.12 0.17 0.37
.34 1435 1422
.26 0.69 0.39
Tabie ii continues on pags 12
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Table Il continued

Re)gtive n
Ceupoundy oulbiriyx 198  M,OUrken 1960 tLGurkan 1982
sons 1.66 2.08 1.85
ssrnens 0.30 0.40 0.21

2.43 2469 2.31
sernves 1.88 1.43 1.0}
aenven 533 495 4.01
FUTPU 3.52 2.42 3445
o 0.2% 0.2} 0:24
assisan 0.03 0.06 0,04
enerenne 0.07 0.06
avene - 0.13 -

Table lil. The Gas Chromatographic Analysis of Rose Absolute

Relative Forosptegs Belative Perosntace
Cancounds . Avsolute X, Avpolute JI.  Copueunds dvpoluts I Adsclute II
Eshanel 3.63 - ereane 0.02 64001
Aostie soid - 0.001 p.cn 0.07 B.15
pey-hezenel - 0.006 crees o.o;} 0.25
depinans, hsxsasl 04004 0,008 0403
Canphese 0,002 - 0.04 } 025
Kyreone ) =pisane 0,003 - 0.007)
Linonans 04,0004 - 0.00% -
m=cotanel 0.02 0,001 0.1%5 0.6
Lizaleol 1,018 Oxide 0,07 0,015
trans-rone oxjde .24 .20 0.08 0.00T
Leasnthone  seachanel 0,002 0,002 -
eseopphionylsthyl aloshsl ,desansl, terpinenesl=olay 7.2} 19 aseass 0.13 0404
citreasilel, nerel -1 U4 0.2 0.02
Geraniol neral 2.66 4.21 [YTYTTTS 0.35 0.002
Oeraniol,oarvens 0404 0.0 sitee 0.1 0.04
seavns 06.07 6,05 anase 0.40 0,05
Citrenellyl saetate - 0.08 0401 enasen Q.45 0.006
faryl nott\.,unuﬂim.’.ﬁu 0417 0,08 [+ 17
dersayl asetsts G2 0.15 0.006 -
e 0-55} PRY YYIT) 0.0} -
p-danasoons, ... 0.01 0461 0.08
s 004 0,006 0:33 0403
Methyl -u‘oul.s&“ 0.48 0.B9 [P 0.68 ¢.08
$-ionous 0,002 - erene Q.28 0405
aas 0,03 0,02 verene 0.04
96,0010, 0.0 0405 resne 0.10 oul
cerae 0.01 0.01 cnvase Q.32
Peyqredefyy 0,08 0.0) varers 0us,
0.01 0.006 cevaer 467 241
Parnssol (mix,) .03 0.l - 3ol 0404
ATane Arasanfarsanol Q.20 O.20 9474 111
"CI"."IQ 2.1% 0.08% eenran 571 018
eoves 0,00} 0,003 veves 1,79 162
p.czo.-l.cn Q.13 0.021 erens 2,12 0.00%
Pelyyieli0y, o.21 i 34 0,002
assen 0.01 0.03

12/Perfumer & Flavorist Vol. 9, February/March 1984







Turkish Rose Oil

Table IV. The Gas Chromatographic Analysis of
a Bulgarian Qil and a Maroc Absolute

Belptive Pargentare

Compounds Bulgaris oAl M te
Ethancl 1.43 0,38
Fentanal 0.07 -
I=hexenal 0.26 -
d=pinene 0.73 -
canphend,hsptanal 0.14 0.01
p=pinsne 0.03 0.0}
myrosns Jhexanel 0.50 -
heptanol 0.02 -
hexyl acetats 0.01 -
methy) hapisnone 0.04 -
ootanal 0.05 -
Rensaldehyde 0.10 -
octanol 0.61 -
linaléel 2.18 0.40
ojs=ross oxide,nonanal 0.4} -
trans~rose oxide 0.17 -
nonanol 0.09 -
phenylethyl alochol,decanal,

terpinens=d=ol 1.45 T4.06
citronellol 33.40 8.711
nerol 590 2.52
geraniocl,neral 18.47 5.18
geranial,carvons 0.72 -
citronellyl acetate 0.53 0423
neryl scetate 0.06 0.10
c:nnmldchyda,p.cls 0.21 -
Garanyl acetats 1.60 0.38
ugenol, trann=pedanss 1.20 0.89
sethyl lmtol.p.ﬁ16 .3 -
p.c”.ol.c” 1.9 -
p.cm.ol.ﬂm 0.30 -
traos,trans~tfarnessl 0.87 1.30
"°19'°1'c 19 14.41 2.73
P 20'““"20 1.07 -
PsC,y 00148, 4.28 1.75
n.caz 0.10 -
p.023 0,90 -
"C‘M 0.04 -
p.(:25 0.07 -

Tha irmyve imi
The luvcaugated concrete Samples gave suni-

lar results (Table IT). In the concrete samples the
sum of percentages of paraffin Cy;; and higher
hydrocarbons were found as 42.29% (1981 Gul-
birlik), 48.74% (1980 M. Giwrkan), 47.30% (1982
M. Gurkan). If one assumed that the function of
higher hydrocarbons on the odour was negligible

14/Perfumer & Flavorist

Gulbirlik concrete seemed to be of the best qual-
ity among the analyzed concretes.

As mentioned in experimental section, the
yield of absclute from Gulbirlik 1981 concrete
was approximately 60%. This value was in
agreement with the chromatographic results.

As can be seen the percentages of Rose Abso-
lute T and II differ drastically according to the
purities of alcohol used in preparation. The per-
centages ol phenylethyl alcohol, citronel-
lol + merol, 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.C;;+ 0l.Cyy,
P.Cys + 0l.Ciq, Dp.Cyp + 0LCyy, p.Cyy + 0l.Cy; and
higher hydrocarbons occupied higher per-
centages in Abs.I. 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 II
{from Gulbirlik 1881) and rose oil (from Gulbirlik
1981) were compared. As the sum of percentages
of phenylethyl alcohol, citronellol + nerol,
geraniol + neral was approximately 91% in
Abs.II, the percentages of the trace of valuable
ingredients couldn’t be determined although
they were present in the absolute. This value was
67.73% for rose oil. The sum of hydrocarbons was
8.077% in Abs.II and 27.31 in rose oil. Based on
these results rose absolute showed higher quality
than rose oil.
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