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Influence of the temperature for distillation on the yield and quality of the Rosa alba L. essential
oil
A. Dobreva*
Institute for Roses and Medicinal Plants, 49 Osvobojdenie, 6100 Kazanlak, Bulgaria
Abstract. Applying the method of distillation, the influence of different temperatures at the outlet of the cooler when processing Rosa alba is traced. It has been
found that the extraction temperature rise leads to an increase of the yield by 10%, but losses of essential oil components up to 33% are detected. Gas
chromatography assay reveals that temperature rate at 24 ÷ 28 ºC keeps the maximum of the terpene alcohol citronellol+nerol and geraniol (13. 52 % and 15.4
%, respectively), so this temperature level can be recommended.
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Introduction
The white oil-bearing rose is the second in importance for our
rose production. Its odour enhances the interest in international
markets (Degraf, 2002). It is a valuable resource for our country and
its plantations continuously grow, along with essential oil production.
Essential oils are complex mixtures of various chemical ingredients.
Common is their ability to be steam-volatile and to be insoluble in
water. The latter fact is used in the separation of the oil from
distillation water in the florentine flask. Due to the complexity
composition of the oil, the remains are dissolved or emulsified in
water. At this point temperature is an important factor for the best
separation of the two phases – it is assumed that temperature
degrees can influence the density differences, which leads to a
better phase separation. For these reasons, the temperature of the
distillate is specific for each type of essential oil. The increase of
temperature can result in improving or reducing the solubility to a
certain minimum (Georgiev et al., 1983a), rise to a maximum
(Georgiev et al., 1985) or not change (Georgiev et al., 1983b). In
some cases such an effect is achieved by introduction of additivеs
(Guenther, 1948).
Temperature variation results in changes in the volatility of the
essential oil (Georgiev, 1995). Therefore, its effect should be
assessed in its entirety – to be optimal for better decanting the oil
from the water and at the same time not to lead to increased
evaporation with loss of precious components. The determination of
an appropriate temperature can lead to a significant improvement in
the technology of processing (Balinova-Tsvetkova and Georgiev,
1987; Balinova-Tsvetkova et al., 1987) to improve the yield while
keeping the composition of the oil.
The investigations with R. damascena Mill. have established
the current parameters of the technology, but even with it the
question of the distillate temperature is not specifically studied
(Irinchev, 1967). Considering that rose oil is one of the most nonvolatile, it may be expected that increasing the temperature would
not result in losses, but only the optimum time for decantation would
be clarified. Investigation on the temperature inside the distillation
apparatus as a function of pressure shows that its increase causes
undesirable changes in the composition of oil (Babu et al., 2002). In
this sense, the current work is useful and timely to practice the
* e-mail: anadobreva@abv.bg
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distillation of white rose, while providing useful information and
guidance for the pink Damascus rose. The aim of the study is to trace
changes in the quantity and quality of Rosa alba L. rose oil,
according to temperature of the distillation.

Material and methods
Fresh rose flowers from a population of Rosa alba L. are used
as raw material. The plantation is located in the experimental field of
Institute for Roses and Medicinal Plants, Kazanlak. Roses are
picked up early in the morning (8 – 10 am), in phase semiopened/opened petals (Dobreva and Gerdzhikova, 2013). The
material is immediately processed by water-steam distillation at the
pilot plant of the Institute, a set of distillation apparatus, cooler and
florentine flask. The conditions are: volume of the apparatus – 100
dm³; material for single charge – 10 kg³; hydro module 1:4;
distillation rate 8 – 10%; duration 180 min. The second processing
(cohobation) is carried out in the same apparatus up to collect 30 %
of investments distillate.
The distillation was conducted under the different temperatures
of the distillate in the following variants: variant 1 (24 ÷ 28 ºC), variant
2 (29 ÷ 34 ºC), variant 3 (35 ÷ 38 ºC). The temperature is measured
with a thermometer placed at the outlet of the cooler. The quantity of
the obtained oil is measured in ml in the graduated part of the
florentine flask. Considered as primary after the first distillation (so
called “first oil”) and generally after cohobation (so called “total oil”).
The chemical composition was determined by gas
chromatography apparatus PYE UNICAM with flame ionization
detector under the following conditions: capillary column ECONOCAPTMECTM (30 m x 0.32 mm; film thickness 0.20 μm); temperature
program from 70 °C to 230 °C, step 8 °C/min; injector temperature
300 °C; Injection volume 0.1 μl; a carrier gas of hydrogen at a flow
rate 1.3 ml/min.
The components are identified by retention time and by
authentic substances. The qualities are calculated by the peak areas
without any correction factor. The experiments have been estimated
in three versions and the data were processed statistically. The
resulting differences are reliable.

Results and discussion
Data for the temperature effect on the yield of the essential oil
are shown in Table 1. The results show that increasing the degree
leads to improving the extraction of essential oil. This is best viewed
in the primary oil – variant 3 is almost twice as high yield. In total oil
Table 1. Effect of temperature on the yield of R.alba L.
essential oil

Variant
1
2
3

Temperature of
the distillate, ºС
24 ÷ 28
29 ÷ 34
35 ÷ 38

First oil,
ml
0.45±0.03
0.45±0.02
0.70±0.03

Total oil,
ml
1.00±0.05
1.10±0.03
1.05±0.05

Relative,
%
100
110
105

the same trend was observed, though less pronounced – the least oil
is at the lowest temperature. The best extraction is under variant 2 –
10% more than the minimum result of variant 1. However,
statistically it has not been shown that in the temperature range 29 ÷
34 ºC the yield is the highest. We can rather speak about a tendency.
For Rosa damascena Mill. an increase of the amount of oil up to
10% is released in these tempatures and the time of decrease
occurs with more warming (Babu et al., 2002; Irinchev, 1967).

However, it should be taken into account that its equipment has been
an industrial type or a pilot pattern used in the field. Rosa damascena
Mill. oil is known to be medium volatile (Georgiev, 1995). There is no
information about the white rose concerning the relationship
between volatility and solubility of the oil with temperature rise. It is
therefore difficult to assess how resistant the reason for the losses is.
An important point in the study is the impact of temperature on
chemical composition (Table 2). The data show that the valuable
components of eleoptene are large quantities of distillate at 24 ÷ 28
ºC. The next variants reveal in order of loss 16 – 33 % of
citronellol+nerol and geraniol. This suggests loss from volatility or
solubility of these components with temperature increase. For other
micro compounds in the flavour of oil it is difficult to determine a trend
due to the nature of analysis. Only about caryophyllene and geranyl
acetate we can talk about an increase with increasing the
temperature level. Logically, hydrocarbons reveal an inverse trend
with increasing temperature, the main paraffins have an increasing
share in the overall composition of essential oil. It is difficult to make
a comparison with other essential oil genotypes because they have
a different composition and their behaviour is quite specific.
The value of the ratio terpene alcohols/hydrocarbons is
higher under Variant 1: 0.90. This criterion determines the
temperature range 24 ÷ 28 ºC as the most suitable for a
distillation of Rosa alba L.

Table 2. Influence of the temperature of the distillate on the quality of the R.alba L. essential oil

0.12
0.15
0.14

Conclusion
As a result of a comprehensive analysis of qualitative and
quantitative changes in the essential oil of Rosa alba L., temperature
of the distillate 24 ÷ 28 ºC could be recommended as the most
appropriate one. This protocol saved the main terpene alcohols
citronellol+nerol and geraniol in the maximum (13. 52 % and 15.4 %,
respectively) which is the main purpose in rose oil production.
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