
Online Version ISSN: 1314-412X
Volume 5, Number 1

March 2013

2013



Scope and policy of the journal
Agricultural Science and Technology /AST/ 
– an International Scientific Journal of 
Agricultural and Technology Sciences is 
published in English in one volume of 4 
issues per year, as a printed journal and in 
electronic form. The policy of the journal is 
to publish original papers, reviews and 
short communications covering the 
aspects of agriculture related with life 
sciences and modern technologies. It will 
offer opportunities to address the global 
needs relating to food and environment, 
health, exploit the technology to provide 
innovative products and sustainable 
development. Papers will be considered in 
aspects of both fundamental and applied 
science in the areas of Genetics and 
Breeding, Nutrition and Physiology, 
Production Systems, Agriculture and 
Environment and Product Quality and 
Safety. Other categories closely related to 
the above topics could be considered by 
the editors. The detailed information of the 
journal is available at the website. 
Proceedings of scientific meetings and 
conference reports will be considered for 
special issues.

Submission of Manuscripts

All manuscript written in English should be 
submitted as MS-Word file attachments via 
e-mail to ascitech@uni-sz.bg. Manuscripts 
must be prepared strictly in accordance 
with the detailed instructions for authors at 
the website 
http://www.uni-sz.bg/ascitech/index.html 
and the instructions on the last page of the 
journal. For each manuscript the 
signatures of all authors are needed 
confirming their consent to publish it and to 
nominate on author for correspondence.
They have to be presented by a 
submission letter signed by all authors. 
The form of the submission letter is 
available upon from request from the 
Technical Assistance or could be 
downloaded from the website of the 
journal. All manuscripts are subject to 
editorial review and the editors reserve the 
right to improve style and return the paper 
for rewriting to the authors, if necessary. 
The editorial board reserves rights to reject 
manuscripts based on priorities and space 
availability in the journal.

Internet Access
This journal is included in the Trakia 
University Journals online Service which 
can be found at www.uni-sz.bg.

Address of Editorial office:
Agricultural Science and Technology 
Faculty of Agriculture, Trakia University 
Student's campus, 6000 Stara Zagora 
Bulgaria
Telephone.:   +359 42 699330
                      +359 42 699446
http://www.uni-sz.bg/ascitech/index.html

Technical Assistance:
Nely Tsvetanova
Telephone.: +359 42 699446
E-mail: ascitech@uni-sz.bg

 

Editor-in-Chief

Tsanko Yablanski
Faculty of Agriculture
Trakia University, Stara Zagora
Bulgaria

Co-Editor-in-Chief

Radoslav Slavov
Faculty of Agriculture
Trakia University, Stara Zagora
Bulgaria

Editors and Sections

Genetics and Breading

Atanas Atanasov (Bulgaria)
Ihsan Soysal (Turkey)
Max Rothschild (USA)
Stoicho Metodiev (Bulgaria)

Nutrition and Physiology

Nikolai Todorov (Bulgaria)
Peter Surai (UK)
Zervas Georgios (Greece)
Ivan Varlyakov (Bulgaria)

Production Systems

Dimitar Pavlov (Bulgaria)
Dimitar Panaiotov (Bulgaria)
Banko Banev (Bulgaria)
Georgy Zhelyazkov (Bulgaria)

Agriculture and Environment

Georgi Petkov (Bulgaria)
Ramesh Kanwar (USA)

Product Quality and Safety

Marin Kabakchiev (Bulgaria)
Stefan Denev (Bulgaria)
Vasil Atanasov (Bulgaria)

English Editor

Yanka Ivanova (Bulgaria)



Online Version ISSN: 1314-412X

2013

Volume 5, Number 1
March 2013





Content and composition of the essential oil of Rosa alba L. during flower development

1 2A. Dobreva *, M. Gerdzhikova

1Institute for Roses, Aromatic and Medicinal Plants, 49 Osvobozhdenie, 6100 Kazanlak, Bulgaria
2 Department of Plant Production, Faculty of Agriculture, Trakia University, 6000 Stara Zagora, Bulgaria

Abstract. In 2010 the content and composition of the essential oil from Rosa alba L. in the different phases of the development of blossom is examined. 
Quantitative and qualitative changes of the essential oil are traced. Flowers from the population of white rose in 6 phases were investigated. The study was 
conducted at the Institute of roses and essential oil plants Kazanlak. It was found that optimum for the quantity and quality of the essential oil is not exactly at 
one time, but there is a correlation between the two indicators. The maximum content of essential oil is in phase IV – in semi-opened petals (in %). Optimal 
composition was recorded in (IV) and (V) phase, where the fundamental terpene alcohols: citronelol + nerol and geraniol are within limits, respectively 21,33 ÷ 
22,19% and 8,11 ÷ 8,02% and the values of the ratio of terpene alcohols/hydrocarbons are the largest. White rose must be picked in semi-opened and opened 
flowers stage. After detachment of flowers processes of biosynthesis in the tissues continue and in storage both phases are matched. Thus optimal conditions 
for accumulation of maximum quantities of quality essential oil are created.

Keywords: Rosa alba L., essential oil, flower development

AGRICULTURAL SCIENCE AND TECHNOLOGY, VOL. 5, No 1, pp 83 - 85, 2013

The aim of this work is to trace the quantitative and qualitative Introduction
changes of its essential oil, which occurred with flower development. 

Essential oil of roses is localized mainly on the surface of the 
petals and smaller quantities in all parts of the flower (Bergougnoux 

Material and methods et al., 2007; Mihailova et al., 1977). Depending on the abiotic factors 
and physiological condition of the plant, significant changes in 
quality and quantity of emitted volatiles are reported (Picone et al., Rose flowers of population white oil-bearing rose (Rosa alba L.) 
2004; Sangwan et al., 2001; Sokol, 1964). This makes the dynamics are used as material. The plantation is part of the experimental field 
of its characteristic features. As the processes of biosynthesis and of the Institute of roses and essential oil crops, Kazanlak. The 
the mechanism of evaporation are a complex system, every aspect flowers are picked up in the morning (6–8 a.m.), depending on the 
the changes has been considered separately. Changes occurring in opening stage of bud they were distributed in six stages, according 
the flower opening are of particular interest, because this is related to to those described by Staikov and Zolotovich (1954):
the economic side of rose production and processing. The optimal 1 phase – completely closed bud; 
time to harvest is closely related to the yield of extraction. This issue 2 phase – calyces are open, petals are closed in the bud; 
is considered in details for Rosa damascena Mill. (Oka et al., 1999; 3 phase – the petals are padded, but still compact bud; 
Rusanov et al., 2011; Staikov et al., 1975; Staikov and Zolotovich, 4 phase – the flower is semi-opened, to see the stamens;
1956). For other types of roses, the studies of the period of bud 5 phase – the flower is completely opened, the stamens are 
opening play an important role for discovering the ways of yellow; 
biosynthesis of individual components of essential oil, or to increase 6 phase – phase of the overblown, stamens are brown. 
its extraction yield (Feng et al., 2008; Guterman et al., 2002; Lavid et The collected flowers are distilled immediately in 
al., 2002; Shalid et al., 2003; Sokol, 1964; Watanabe et al., 2002). microapparatus type Clevenger, a modification of the apparatus of 
Depending on the aspect of the study and the specifics of the British and Czech pharmacopoeias (Balinova and Dyakov, 1974). 
species, the stages of flower opening are defined differently. Five, six The distillation is carried out under the following parameters: amount 
and eight phases for Rosa damascena Mill. have been described of sample 200 g; hydromodul 1:4; duration of the process 180 min; 
(Rusanov et al., 2011; Picone et al., 2004; Staikov et al., 1975; speed 3-4 ml/min. The essential oil is counted in milliliters and 
Staikov and Zolotovich, 1956). In the case of Rosa rugosa Thunb. – recalculated in the percentage by mass of raw material (%, w/v). 
five phases (Feng et al., 2008). Rosa gallica L. is identified with four The composition of the oil was determined by gas 
stages of flower development (Sokol, 1964). For Rosa hybrida six chromatography, on the apparatus PYE – UNICAM, the following 

TM TM phases are examined and they do not include that of overblown operating conditions: capillary column ECONO-CAP EC (30 m х 
(Guterman et al., 2002; Lavid et al., 2002; Shalid et al., 2004). 0.32 mm ID; 0.20 μg film thickness); Detector and injector 

The white oil-bearing rose is second in importance for our rose temperatures were set at 300 ºC. The following temperature-time-
production, but remained on the periphery of researches till the end profile was used: start temperature 70 ºC with an increase of 8 ºC / 
of last century. With increasing the interest towards its essential oil min up to 230 ºC, followed by 10 min holding time. Hydrogen was 
and extending its cultivation area, it's necessary to explore in detail used as carrier gas with constant flow rate of 1.3 ml/min. The 
the Rosa alba L. specifics (Nedkov et al., 2009; Gochev et al., 2010). experiments were performed in triplicate.
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Table 2. Chemical composition of the essential oil in the flowers of Rosa alba L. during their development
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bud and during opening period they reduced to a minimum in 5 Results and discussion
phase. In the 6 phase they increase again but do not reach maximum 
values. The data on quantitative changes in the essential oil during 

Comparisons with Rosa damascena Mill. suggest that in the flower development are shown in Table 1. The results reveal that with 
qualitative changes in the oil by opening the flower of the white rose the opening period the biosynthesis of bud oil is gaining momentum, 
the same changes are observed (Picone et al., 2004; Staikov et with maximum values reported in the fourth phase (semi-opened 
al.,1975). The maximum values of the alcohols are reported in the flower). In phases 1 and 2, the content is still very low – 11% and 19% 
fully open flower. In contrast to them, in Rosa rugosa Thunb. this compared to peak. In the third phase double increase over the 
point was reported in early opened to half-opened form (Feng et al., previous stage is reported, from 3 to 4 phase the rise was 2.3 times. 
2008). Some differences exist in the behavior of individual In the final phase the amount of oil has decreased by 28% compared 
components. For example, in Rosa damascena Mill., geraniol to the maximum. Similar studies with ornamental roses show that the 
continues to increase at overblown phase (Staikov et al.,1975). 
There are other typical components in ornamental roses, such as 
germakren D or orhinoldimetileter (Guterman et al., 2002; Lavid et 
al., 2002) that cannot be compared with those compounds of Rosa 
alba L.

The relationship between the amount of terpene alcohols and 
hydrocarbons is a criterion for quality of rose oil (Dobreva, 2010; 
Staikov et al., 1975). With the flower development of white rose 

low essential oil varieties have a peak emission of volatiles in phase 
before the complete flower opening (Lavid et al., 2002; Guterman et 
al., 2002; Shalid et al., 2003; Shalid et al., 2004). Rosa damascena 
Mill. and Rosa gallica L. genotypes are high-yield species, 
respectively from 0.035 to 0.055 % and 0.085 % (Nedkov et al., 
2005). Their optimal time of accumulation was reported in 5 phase or 
completely opened buttons (Sokol, 1964; Staikov and Zolotovich, 
1956). The white rose provides significantly more flowers per 
hectare, but it has two times less essential oil than that of Rosa 
damascena Mill. (Dobreva, 2010). Our results confirm that low-oil 
types of roses have a content peak in semi-opened flower. Perhaps 
this is related to the smaller area of evaporation in compact form. 

The results for the composition of oil are listed in Table 2. There 
was no evidence for phase 1, because the amount of oil was not 
sufficient for analysis. The trend in accumulation of the main 
components follows that of oil content with some momentum. these values raised from 0 to 1.92 in 5 phase and then fell sharply to 
Terpene alcohols citronellol + nerol, geraniol and linalol grow at a 0.53 (Figure 1). The data show that the optimum of quality and 
faster rate and reach a maximum in the fifth phase. With overblown quantity of essential oil is not exactly the same moment, but there is 
in the 6 phase, they reported a sharp decline by 50% compared to correlation between these two indicators. Generally it can be 
the maximum. Hydrocarbons heptadecane, nonadecane, eikosane, concluded that the white rose oil should be harvested with semi-
heneikosane tricosane moved in the opposite trend – most were in 

Table 1. Essential oil content of Rosa alba L. during flower
openings

Phases

1

2

3

4

5

6

0.0031

0.0052 ± 0.0003

0.0121 ± 0.0025

0.0280 ± 0.0070

0.0200 ± 0.0000

0.0078 ± 0.0002

Essential oil content, % (v/w)

Figure 1. Value of the ratio Terpene Alcohols/Carbohydrates
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main body of the text and an indication 
should be given where it should be 
inserted.
Figures should be sharp with good 
contrast and rendition. Graphic materials 
should be preferred. Photographs to be 
appropriate for printing. Illustrations are 
supplied in colour as an exception after 
special agreement with the editorial board 
and possible payment of extra costs. The 
figures are to be each in a single file and 
their location should be given within the 
text.  
Discussion: The objective of this section 
is to indicate the scientific significance of 
the study. By comparing the results and 
conclusions of other scientists the 
contribution of the study for expanding or 
modifying existing knowledge is pointed 
out clearly and convincingly to the reader.
Conclusion: The most important conse-   
quences for the science and practice 
resulting from the conducted research 
should be summarized in a few sentences. 
The conclusions shouldn't be numbered 
and no new paragraphs be used. 
Contributions are the core of conclusions. 
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