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Abstract. The aim of the investigations was to trace the influence of the speed level on the distillation of white oil-bearing rose. Using the methods of direct 
distillation of fresh rose flowers, it has been found that increasing the pressure and the flow rate of the distillate high yield can be achieved, but deterioration of 
the quality of the essential oil is observed. The optimal rate of processing for Rosa alba L. is 8 – 10 %.  In this way the yield is rising up to 0.02 % and the value of 
the ratio of terpene alcohols / hydrocarbons is enhanced up to 0.74.

Keywords: Rosa alba L., distillation rate, yield, quality

Short Communication

Influence of the distillation rate on the quality and quantity of essential oil from Rosa alba L.

A. Dobreva*
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Introduction Material and methods

Distillation is the main method to produce essential oils. This is Fresh rose flowers of  Rosa alba L. population are used as 
one of the artifacts which determine the yield and qualities of the end material. The plantation is situated at the experimental field of the 
product. A number of reasons have affirmed the water-vapour Institute for Roses, Essential and Medicinal Plants, Kazanlak, 
distillation as the best one for oil-bearing roses (Georgiev, 1995; Bulgaria. The roses are picked early in the morning (8 – 10 am), with 
Kapetanovich et al., 1984; Kazaz et al., 2010; Mohamadi et al., 2011; semi-opened or fully opened petals (Dobreva and Gerdzhikova, 
Mohamadi et al., 2013; Özel et al., 2006). The process is 2013).  The material is immediately processed by water-steam 
characterized by three basic parameters – duration, speed rate and distillation at the pilot plant of the Institute, a set of distillation 
temperature of the distillate. They define the technological regime apparatus, cooler and florentine flask. The conditions were: volume 
and the dynamics of extracting essential oils. of the apparatus – 100 dm³; material for a single charge – 10 kg; 

The speed is the flow of distillate per volume of the apparatus. It hydro module 1:4; distillate temperature 28 – 32°C; duration 180 
is a direct function of the pressure inside (Georgiev, 1995; Babu, min. The second processing (cohobation) is carried out in the same 
2002). It defines the duration of the process, the oil  yield, oil apparatus until collecting 30% of the investment distillate. 
solubility, and thus affects oil decantation. Generally, oil is insoluble The first distillation is carried out in the following variants: 
in water, but the individual components have hydrophilic properties Variant 1 – speed rate 5 – 7%; Variant 2 – speed rate 8 – 10%; Variant 
and, depending on the pressure and temperature it can be extracted 3 – speed rate 11 – 13%. The speed is measured as the quantity 
with distillation waters. These conditions can lead to destruction of distillate produced in 1 hour per unit volume of the apparatus. The 
certain compounds (Babu, 2002). amount of the resultant oil is measured in milliliters in the graduated 

When there is water distillation, the increase of speed is part of the florentine flask. 
associated with a better stirring of the material and better oil The chemical composition was determined by gas 
hydrodiffusion. In the past it was applied at an average rate (5 – 7 %), chromatography apparatus PYE UNICAM with flame ionization 
but researches in the 1970s have shown that high speed (10 –12 %) detector under the following conditions: capillary column ECONO-

TMgives better results in R. damascena Mill (Irinchev, 1968). At the CAPTMEC  (30 m x 0.32 mm; film thickness 0.20μm); temperature 
same time, the perfume evaluation shows that it is lost, the so called program from 70°C to 230°C, step 8°C/min, injector temperature: 
"Honey note" of the odour. They speak about undesirable changes 300°C. Injection volume 0.1μl; carrier gas of hydrogen at a flow rate 
or loss of valuable components. Finally it is accepted at 8 – 10 % of 1.3 ml/min. 
the flow rate (Georgiev, 1995). Increase or reduction of the The components are identified by retention time and by 
distillation speed allows obtaining the rose oil via standard authentic substances. The qualities are calculated by the peak areas 
processing from raw material with different quality (Apostolova et al., without any correction factor. 
1985).  

The white oil-bearing rose is an economically important crop for 
our country (Dobreva, 2010). At this stage, the white rose oil is Results and discussion
processed under the same conditions as the pink rose, but the 
differences in the quantity and quality of oil suggest differences in the 

Data of the speed rate effect on the first and total essential oil of 
parameters of the technological regime.  The importance of Rosa 

Rosa alba L. are shown in Table 1. Тhе entirely new research 
alba L. for our economy justifies such studies and in the present work 

according to genotype reveals that increasing the speed level leads 
we have set the aim to investigate the influence of one of the 

to rise of the yield. The lowest was the yield for Variant 1 and the 
highlights in its processing – speed of distillation. 
* e-mail: anadobreva@abv.bg
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source material. The first distillate is exhausted of oil and after re-
distillation its total amount is too small compared to Variants 2 and 3. 
They differ clearly in the primary oil, which is in favour of Variant 3, 
but in the end the total volatiles are equal. 

The chemical analysis of the obtained oil is shown in Table 2. 
The rose oil is a complex mixture of hundred elements. Different 
classes of chemicals can be found – terpenes, alcohols, esters, 
ketones, hydrocarbons, etc. The smell is a combination thereof, but 
among them the most important are terpene alcohols 

highest for Variant 3. There is some contradiction with the reference (macroelements) and some ketones, rose oxides and other 
data – according to studies with R. damascena Mill, increasing the microcomponents. The real concept of the smell quality can be 
speed rate of distillation could  result in the lack of essential oil in the revealed only by perfumerists, but for the purposes of technological 
receiver and therefore the primary distillate is subjected directly to development it is a sufficiently simple criterion. That's why 
cohobation (Irinchev, 1968). In Variant 1 the yield was considerably comments on the quality of oil are limited to availability of major 
lower. Obviously speed value 5 – 7% is insufficient for the proper alcohols (geraniol, nerol and citronella) and an odourless part – 
conducting of hydrodiffusion and complete extraction of oil from the hydrocarbons (the ratio alcolhols/hydrocarbons).

Table 1. Essential oil of Rosa alba L., obtained from the
first distillation and after re-distillation

Variants
First essential oil, ml

Mean ± SD

Total essential oil, ml

 ± SDMean

1

2

3

0.50±0.07

0.63±0.11

0.70±0.07

0.57±0.05

1.10±0.07

1.10±0.12

Table 2. Chemical composition of the essential oil of Rosa alba L.

Characteristic constituents of the essential oil, %

Variants
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0.91

1.12

0.48

0.02

0.02

0.05

0.02

0.01

0.02

0.06

0.09

0.04

11.02

10.17

9.72

13.57

13.62

5.54

0.16

0.11

0.20

9.95

7.36

6.33

1.39

1.12

1.09

0.30

0.21

0.14

0.82

0.62

1.31

4.66

4.80

3.26

13.52

13.38

16.07

12.57

15.53

17.39

Data reveal that accelerating the process leads to reduction of 1985. On the dynamics of the distillation of some components of the 
ththe terpene alcohols. Option 1 has maximum extraction, while rose oil, depending on the condition of the color, V  National 

Option 3 – alcohols linalool, citronellol and geraniol + nerol in Conference on flavoring industry, Varna, 33-34 (Bg).
minimum quantity. The result may be associated with the duration of Babu K, Singh B, Joshi V and Singh V, 2002. Essential oil 
the process – it is known that with the extension of distillation composition of Damask rose (Rosa damascena Mill.) distilled under 
hydrocarbons evaporate constantly and accumulate in the end different pressures and temperatures. Flavour and Fragrance 
product. The eleoptene compounds are more volatile and Journal, 17, 136-140. 
accumulate at the beginning of the process (Baydar et al., 2008; Baydar H, Schulz H, Krüger H, Erbas S and Kineci S, 2008. 
Georgiev, 1995; Irinchev, 1968). These data point to a reduction of Influences of Fermentation Time, Hydro-distillation Time and 
distillation. Fractions on Essential Oil Composition of Damask Rose (Rosa 

The difference between Variants 2 and 3 in the amounts of damascena Mill.). Journal of Essential Oils Beareing Plants, 11, 224-
valuable components is minimal. Considering the ratio of terpene 232.
alcohols/hydrocarbons (TA/BB) as a criterion for quality (Apostolova Dobreva A, 2010. Technological investigations on the yield and 
et al., 1985), we can note that Variants 1 and 2 are close in value chemical composition of the white oil-bearing rose (Rosa alba L.). 
(0.83 and 0.74, respectively), while Variant 3 differs significantly with Thesis for DSc, University of Food Technology, Plovdiv (Bg).
a twice lower value (0.43). Dobreva A and Gerdzhikova M, 2013. Content and composition of 

the essential oil of Rosa alba L. during flower development. 
Agricultural Science and Technology, 5, 83-85.
Georgiev Е, 1995. Technology of natural and synthetic aromatic Conclusion
products. Second edition, Zemizdat, Sofia, Bulgaria (Bg). 
Irinchev I, 1967. Modern concepts of the technological process for 

The speed level of Rosa alba L. distillation has been studied for 
the production of rose oil Bulletin for the development of the 

the first time. The complex investigation follows the changes in the 
essential oil industry, 4, 32-56 (Bg).

yield and composition of its essential oil. Considering the specificity 
Kapetanovich S, Djugumovich S and Ramich S, 1984. 

of the genotype, 8 – 10% can be recommended as the appropriate 
Isoelement de l'huile essentielle de rose par distillation «sèche». 

level. This way the quantity is economic and the quality achieved 
Perfums, cosmètiques, arômes, 56, 77-78.

balanced value as to the amount of terpene alcohols.  
Kazaz S, Erbas S, Baydar H, Dilmacunal T and Koyuncu, M, 
2010. Cold storage of rose (Rosa damascena Mill.) flowers. Scientia 
Horticulturae, 126, 284-290.
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