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Forward 

Medicinal and aromatic plants (MAP) have been essential resources for human health from 

ancient times to the present day. The majority of the world’s population depends on 

traditional medicine for primary health care needs. More than 35.000 plant species are used in 

herbal medicine and as spices, out of the most are of a local importance due to traditional use. 

Because of their increasing appliance in pharmaceutical, food, cosmetic and beverage 

industry, as well as use in folk and official medicine, veterinary and plant protection, herbal 

industry has been recognized as an important element of global economy. Together with 

growth in global demand for medicinal plants and in local demand for plant based traditional 

medicines, the pressure on the existing populations of medicinal plants has increased 

tremendously during the last few decades. The extinction or scarcity of these plants is not 

only a problem for conservation – it also results in serious problems for people’s health and 

livelihoods. Cultivation may reduce harvesting pressure on some wild species, particularly 

rare and threatened species, and thus can also be an important production strategy that 

supports conservation.   South East Europe is particularly appreciated for richness in 

indigenous MAP resources and long tradition in use of MAP and their products. The region is 

known as one of the main suppliers of MAP raw material into EU and US. In addition, 

medicinal plants were being the subject of a great scientific interest in the SEE region, where 

significant contribution to understanding of various research aspects in number of MAP 

species was achieved by Conferences on Medicinal and Aromatic Plants of Southeast 

European Countries, under organization and support of the Association for Medicinal and 

Aromatic Plants of Southeast European Countries (AMAPSEEC) established in 2000 by the 

Institute for Medicinal Plant Research “Dr Josif Pančić”, Belgrade, R. of Serbia. We are very 

proud that,the 8th Conference on MAP of SEE countries took place in Durres, Albania, after 

the second was held in Greece, the third in Slovakia, followed by Romania, Czech Republic, 

Turkey and Serbia.  The 8th  CMAPSEEC gathers together not only the researchers from 

SEE region, but from all over the world. At the Conference participated over 320 researchers, 

experts, company’s representatives and guests interested in MAP diversity, biology, 

conservation, ecology, phytochemistry, pharmacology, breeding, cultivation and 

biotechnology. Near 283  summaries of research contributions were presented, out of about 

100 in the form of full papers. All contributions covered very different research areas, and 

were classified into to the three distinct groups: “MAP diversity at all levels and tools for its 

evaluation", “Pharmacology and biological effects of active MAP compounds” and “Map 

cultivation, breeding and biotechnology”. 

The full papers, categorized as review papers and original scientific papers, within this 

proceedings were reviewed by our Scientific Committee. In addition, a small group of papers 

was issued either without referring on reviewer’s comments. However, we decided to include 

them as well, considering the subjects and research approaches interesting.   We strongly 

believe that presented results will contribute to a general knowledge on MAP, and will 

encourage both young researchers and processing companies to deal with many species 

whose composition and biological effects were appointed as promising.  Moreover, we hope 

that pleasant and collegial atmosphere additionally contributed to establishing of the new 

professional and personal contacts and to strengthening of the ones already established. 

Finally, strong network on scientists and professionals interested in MAP under AMAPSEEC 

umbrella might bring new project ideas and new value in the near future. 

Editors, Prof. Dr. Zora Dajić Stevanović and Assoc. Prof. Dr. Alban Ibraliu 
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Foreword from the Minister of Education and Sports 

Mrs. Lindita Nikolla 

Ladies and Gentleman 

Please Allow me to initially  thank the organizers of this special event, who made possible 

this important conference regarding scientific research in Albania. 

I also wish to express my congratulations to all the participants in the conference and to the 

authors of the research work to be presented today, especially our foreign guests. 

Todays conference is important, because scientific research is not only an academic 

achievement, but also in that research and innovation determine economic growth, create new 

job opportunities and establish the progress of a country. 

The goverment of the Republic of Albania, mandated in September 2013, has immediately  

initiated concrete measures  to be taken in the field of reserch, while considering scientific 

research as a compass which can direct towards the most successful economic sectors. 

With an edict from the primeminister Mr.Edi Rama, an independent comission was 

established for the reformation of higher education and scientific research in Albania. 

After several months of  intensive work the commission has designed the first draft of the 

report on the reform, which is being discussed these days with all the interest groups and 

actors involved. After being finalized this report will serve as the base document for the new 

higher education law . 

The reform will provide concrete steps toward the quality improvement of scientific research 

in Albania. An essential element for this improvement is the development of technical 

capacities and project managing, but foremost is the international cooperation at the academic 

level. For this reason, the ministry of education and sports has undertaken the steps for the 

association of albania in the EU scientific research program, Horizon 2020. This program 

offers good opportunities for the development of scientific research at the regional and global 

level. 

Our goverment by being a part of the Horizon 2020 program and also Erasmus Plus, has 

created the opportunities that favor the internationalization of higher education and scientific 

research, promotion of student exchange, young researchers and academic staff. 

In these programs it has been clearly  stated that maximal support will be offered for the 

cooperation between native and foreign researchers. 

Also the ministry of education and sport will support scientific research programs of quality 

and inovation,  with  structural and program financing. 

Scientific research transforms every challenge into an opportunity, therefore your 

contribution is needed in protecting our biodiversity and promoting the application of 

biotechnology in creating new varieties of cultivated crops. 

Honored participants, I believe that the endeavours and collaborations in the field of science, 

research and innovation are one of the better ways in stregthening our regional partnership 

and advancing our national and regional development 

Thank you for your contribution, and I wish you further success in the proceeding of the 

conference 



 

 

 

SUPPORTING INSTITUTIONS 

 

 

 

Ministry of Education and Sports of the Republic of Albania 

 

SILVER SPONSOR 

 

 

 

 

 

DONORS 

 

    

 

 

     



Proceedings of the 8th CMAPSEEC 

Page VII 

TABLE OF CONTENTS 

Section I - "MAP diversity at all levels and tools for its evaluation" 12 

ARE THERE STILL NEGLECTED MEDICINAL PLANTS BEYOND OFFICIAL 

AND TRADITIONAL CONSIDERATION? 

Dajic Stevanovic Zora1, Pedja Janackovic2, Milan Stankovic3 13 

GENETIC RESOURCES OF MEDICINAL AND AROMATIC PLANTS OF  

ALBANIA – CURRENT STATUS OF THE NATIONAL COLLECTION OF MAPS 

Ibraliu Alban1,, Mullaj Alfred2,, Elezi Fetah3, Shehu Julian1 and Gixhari Belul3 23 

MEDICINAL AND AROMATIC PLANTS (MAP) IN VASCULAR FLORA OF THE 

DRENICA MOUNTAIN-REPUBLIC OF KOSOVO 

Krasniqi Elez & Krasniqi Hazbije 32 

STATUS OF WILD-GROWING MEDICINAL PLANTS IN THE ANINEI 

MOUNTAINS (WESTERN ROMANIA): RECENT DATA 

Antal S. Diana, Ardelean Florina 41 

GEOGRAPHIC DISTRIBUTION AND DIVERSITY ASSESSMENT IN EX SITU 

COLLECTION OF ALBANIAN MEDICINAL PLANTS 

Gixhari Belul 1, Hobdari Valbona1, Kadiasi Najada2, Faslia Ndoc2, Ibraliu Alban2 51 

GEOGRAPHIC DISTRIBUTION AND SPATIAL GAPS ASSESSMENT IN EX SITU 

COLLECTION OF ORIGANUM VULGARE L. STORED IN ALBANIAN GENEBAN 

Gixhari Belul1, Hobdari Valbona1, Kadiasi Najada2, Faslia Ndoc2 59 

MEDICINAL MUSHROOMS AND THERAPY: TRANSLATING A TRADITIONAL 

PRACTICE INTO THE WESTERN MEDICINE 
1Bauer Biljana, 2Karadelev Mitko 67 

USE OF ST JOHN’S WORT THROUGH THE AGES 

Bauer Biljana1, Kostic Vesna 2 76 

MICROMORPHOLOGICAL RESEARCH REGARDING THE GLANDULAR 

HAIRS OF THYMUS PRAECOX OPIZ SSP. POLYTRICHUS (A. KERN. EX BORBAS) 

JALAS 

Boz Irina1, Toma Constantin2, Zamfirache Maria Magdalena2, Gille Elvira3* 83 

DISTRIBUTION OF SIDERITIS RAESERI BOISS. ET HELDR. IN ALBANIA – 

STATE OF ITS POPULATIONS AND RECOMMENDATIONS FOR 

CONSERVATION 

Aneva Y. Ina1, Evstatieva N. Luba1, Zhelev Peter2, Papajani - Toska Vilma3, Ibraliu Alban4 89 

FLORA AND VEGETATION OF BERATI CASTLE IN ALBANIA 

Shehu Julian1, Imeri Alma1, Mullaj Alfred2 101 

ON THE REPRODUCTIVE BIOLOGY OF SIDERITIS SYRIACA L. (LAMIACEAE) 

Yankova-Tsvetkova Petrova Elina, Aneva Ina 112 



Proceedings of the 8th CMAPSEEC 

Page VIII 

ETHNOBOTANICAL STUDY OF MEDICINAL PLANTS TRADITIONALLY USED 

IN FIERI DISTRICT, ALBANIA. 

Papajani Vilma1, Ibraliu Alban2 Miraçi Mirela1, Rustemi Anjeza1 123 

RESEARCH AND DEVELOPMENT OF THE PLANT MEDICINE BLOSSOMS  IN 

SLOVAKIA – NEW VARIETIES 

Salamon Ivan 134 

TURKISH ANISE (PIMPINELLA ANISUM L.) 

AVCI Ayse Betul1, GIACHINO AKCALI R. Refika2 140 

Section II - "Pharmacology and biological effects of active MAP compounds" 146 

ANTI-NOCICEPTIVE, ANTI-INFLAMMATORY AND ANTIPYRETIC EFFECTS 

OF MORINGA OLEIFERA PLANT 

Ghazal Nabil,  M. Atef, EL Banna, H. A. 147 

ANTIOXIDANT CAPACITY AND PHENOLIC CONTENT OF SALVIA L. 159 
1 Muráriková Andrea*, 1 Neugebauerová Jarmila, 1 Kaffková Katarína, 2 Raab Simona 159 

COULD MEDICINAL PLANTS OFFER ALTERNATIVES TO IMPROVE THE 

HUMAN IRON POOL? 

Antal S. Diana1, Ardelean Florina, Dehelean A. Cristina 164 

FATTY ACID COMPONENTS OF SOME ENDEMIC SIDERITIS 

GÜMÜŞÇÜ, Ahmet1 AKBULUT, Mehmet2 GÜMÜŞÇÜ, Gönül3 171 

THE CONTENT OF SATURATED, MONOUNSATURATED AND 

POLYUNSATURATED FATTY ACIDS IN THE SEEDS OF DIFFERENT CANOLA 

VARIETIES 

Bauer Biljana1 Kostic Vesna2 176 

VOLATILE COMPOUNDS AND ANTIOXIDANT ACTIVITY OF PEEL ESSENTIAL 

OILS AND METHANOLIC EXTRACTS OF FOUR GREEK CITRUS SPECIES: 

CITRUS BERGAMIA, CITRUS MEDICA, CITRUS AURANTIUM AND FORTUNELLA 

JAPONICA 

Sarrou Eirini1, Chatzopoulou Paschalina2, Dimasi-Theriou Kortessa1, Therios Ioannis1 182 

EVALUATION OF THE ANTIFUNGAL ACTIVITIES OF MACEDONIAN WILD 

MUSHROOM EXTRACTS AGAINST SELECTED FUNGAL STRAINS 

Ivanova Emilija1, Atanasova-Pancevska Natalija1, Karadelev Mitko1, Bogdanov Jane2, 
Kungulovski Dzoko1 193 

CHEMICAL COMPOSITION AND ANTIFUNGAL ACTIVITY OF ESSENTIAL 

OILS FROM ALBANIAN MEDICINAL PLANTS. 

Mamoci Erjon, Hodaj Entela, Hasalliu Rozeta 201 

PROPOLIS PROFILING OF SAMPLES FROM SOUTHWESTERN ROMANIA 

(LUGOJ REGION):  NEW DATA 

Ardelean Florina1, Dragos Dan1, Szabadai  Zoltan1, Antal S. Diana1 208 



Proceedings of the 8th CMAPSEEC 

 Page IX 

DETERMINATION OF FUMONISINS AND BEAUVERICIN IN ANIS SEED BY 

LIQUID CHROMATOGRAPHY/TANDEM MASS SPECTROMETRY  

Vukovic LJ. Gorica 1, Aleksić A. Goran2, Kuzmanović T. Slobodan2, Starović S. Mira2, 
Vlajković M. Jelena 1, Vojislava P. Bursić3 214 

HOW DO LYCOPENE AND ANTIOXIDATIVE ACTIVITY VARY IN TWO 

TOMATO GENOTYPES UNDER DEFFICIT IRRIGATION TREATMENTS  

Pećinar, M. Ilinka1, Rančić, V. Dragana 1, Pekić Quarrie, V. Sofija1, Milosavić, B. Nenad2, Dajić 
Stevanović, P. Zora1, Bertin, Nadia3 and Stikić, I. Radmila1 221 

QUANTITATIVE ANALYSIS OF GLYCYRRHIZIC ACID OF GLYCYRRHIZA L. 

TAXA FROM THE CZECH REPUBLIC AND KYRGYZSTAN  
1NEUGEBAUEROVÁ JARMILA, 2SAZYKULOVA J. GULBAIRA 227 

DETERMINATION OF MACRO NUTRIENT CONTENT IN SOME HERBAL 

DRUGS FROM THE BLACK SEA PROVINCES IN TURKEY  

KORKMAZ Kürşat1, KARA Şevket Metin2, AKGÜN Mehmet1, BATI Ebru3 235 

ESSENTIAL OIL OF COMMON JUNIPER (JUNIPERUS COMMUNIS L.) IN 

ALBANIA  

Salamon Ivan1, Ibraliu Alban2, Fejer Jozef1 239 

ESSENTIAL MACRO NUTRIENT PROFILES OF SELECTED MEDICINAL AND 

AROMATIC PLANTS FROM THE FAMILY OF LAMIACEAE  

Kara Şevket Metin1, ÖzkutluFaruk2, Açıkgöz M. Akif1, Batı Ebru3 245 

CORRELATION BETWEEN ANTIOXIDATIVE POTENTIAL OF PURE 

CAPSAICIN AND CAPSICUM OLEORESINS  

Maksimova Viktorija1, Koleva G. Liljana2, Ruskovska Tatjana1, Cvetanovska Ana3, Gulaboski 
Rubin1 251 

TOXICOLOGICAL EVALUATION OF JUNIPERUS SPECIES FROM FLORA OF 

THE R. MACEDONIA  

Hamidi R. Меntor1, Jovanova Blagica1, Karapandzova Маriја2, Stefkov Gjoshe2, Cvetkovikj 
Ivana2, Kulevanova Svetlana2, Kadifkova Panovska Таtјаnа1 257 

SEED PROGENY OF PORTUGUESE FENNEL WILD POPULATIONS: 

MORPHOLOGICAL AND ESSENTIALS OILS VARIABILITY  

Lopes VR1, Barata AM1, Rocha F1, Bettencourt E2, Mota AS3, Silva L.3, Figueiredo AC4 265 

ANTIOXIDANT ACTIVITY, TOTAL POLYPHENOLS CONTENT AND 

FLAVONOIDS CONTENT OF AQUEOUS EXTRACTS OF SOME ALBANIAN 

MEDICINAL PLANTS  

Aruci (Neza) Edlira1, Neza Jonida2 276 

PHYTOCHEMISTRY OF THE ESSENTIAL OIL OF MELLISA OFFICINALIS L. 

GROWING WILD IN MOROCCO: PREVENTIVE APPROACH AGAINST 

NOSOCOMIAL INFECTION  

JALAL Zineb,  ERRAI Siham, LYOUSSI Badiaa and ABDELLAOUI Abdelfattah 283 

Section III - "MAP Cultivation, Breeding and Biotechnology" 288 



Proceedings of the 8th CMAPSEEC 

 Page X 

MOLECULAR AND BIOCHEMICAL CHARACTERIZATION, AND IN VITRO 

CONSERVATION OF SOME ALBANIAN POPULATIONS OF SAGE (SALVIA 

OFFICINALIS L.)  

Kongjika Efigjeni1, Bacu Ariola2, Babani Fatbardha2, Sota Valbona2, Ricciardi Luigi3 289 

EFFECT OF NITROGEN FERTILIZATION UPON MOUNTAIN SAVORY YIELD 

AND ESSENTIAL OIL AND ITS STABILITY ESTIMATION  

Crnobarac1Jovan, Adamović2Dušan, Danojević2Dario, Jaćimović1Goran 300 

VALUE CHAIN ANALYSIS OF MEDICINAL PLANTS FROM BERATI REGION IN 

CENTRAL ALBANIA  

Qose Anisa1, Tabaku Vath2, Toromani Elvin2, Mine Luljeta3 306 

EVALUATION OF HOW BEESWAX OF ALBANIAN ORIGIN AFFECTS THE SPF 

OF SUN CREAM  

MYFTARI Brunilda1, JUCA Besnik1, MALAJ Ledjan1, TOSKA Vilma1, MYFTARI Elton2 315 

PHYTOPLASMA DISEASE OF MEDICINAL PLANTS IN SERBIA  

Pavlović, Đ. Snežana1,Stojanović, D. Saša2, Jošić, Lj. Dragana3, Starović, S. Mira2 321 

FUNGI ASSOCIATED WITH CARAWAY FRUIT IN SERBIA  

Stojanović D. Saša1, Pavlović DJ. Snežana2, Aćimović G. Milica4, Aleksić A. Goran1, 
Kuzmanović T. Slobodan1, Jošić LJ. Dragana3 330 

NAPHTODIANTHRONE PRODUCTION IN HYPERICUM PERFORATUM L. 

TRANSGENIC SHOOTS  

Tusevski Oliver1, Trajkovska Ljubica1, Ivanova Lozenka1, Shijakova Kristiana1, Petreska 
Stanoeva Jasmina2, Stefova Marina2, Gadzovska Simic Sonja1 335 

IN VITRO CULTURE OF MATURE ZYGOTIC POMEGRANATE EMBRYOS 

(PUNICA GRANATUM L.)  

Sota Valbona1, Kongjika Efigjeni2 345 

MID-TERM IN VITRO CONSERVATION OF MYRTLE (MYRTUS COMMUNIS L.) – 

A VALUABLE MEDICINAL PLANT  

Sota Valbona1, Kongjika Efigjeni2 353 

ESTABLISHMENT OF GLORIOSA SUPERBA CELL SUSPENSION CULTURES  

Zarev Yancho1, Ionkova Iliana1 362 

Additional Papers 369 

MEDICINAL AND AROMATIC PLANTS FROM THE STUDENICA REGION-

REPUBLIC OF KOSOVO  

Ukaj Shkëlzim 1*, Millaku Fadil 2, Shala Albona 1, Sallaku Fatbardh 3 370 

TESTING OF SOME  ECOTYPES OF SAGE FOR PRODUCTIVITY AND ACTIVE 

PRINCIPLES QUALITY.  

Mato Arqilea¹, Mero Gjergji², Hajkola Kostandin³ 376 

SAFFRON (CROCUS SATIVUS L.) - A NEW AROMATIC AND MEDICINAL PLANT 

AND ITS CULTIVATION  



Proceedings of the 8th CMAPSEEC 

 Page XI 

KUTROLLI Florenc1 383 

INCREASED EXPORT POSSIBILITIES, A NEW TREND FOR ORGANIC 

CULTIVATION OF MEDICINAL AND AROMATIC PLANTS  

LAMA Enilda1; KUTROLLI Florenc2; MIHO Liri3, IBRALIU Engjellushe4 391 

CHEMICAL  ANALYSIS OF HYDROLATES OF SATUREJA MONTANA 

PRODUCED FROM STEAM DISTILLATION INDUSTRY IN ALBANIA  

BUCI Aurora1, CIKO Lorena1, CELA Dorisa1, ҪELIBASHI Lule1, ABAZI Sokol1 400 

ANTIOXIDANT ACTIVITY OF THE METHANOL AND ETHANOL EXTRACTS 

OF ENDEMIC THYMUS MALYI RONNINGER  

Marin A. Marija1, Novaković M. Miroslav2 405 

HALACSYA SENDTNERI  (BOISS.) DÖRFL. - ANTIOXIDANT ACTIVITY OF THE 

METHANOL EXTRACT  

Branković R. Snežana1, Marin A. Marija2 408 

ЕFFECT OF DIRECT SELECTION ON PRODUCTIVE TRAITS OF 

MARSHMALLOW (ALTHAEA OFFICINALIS L.)*  

Slobodan B. Dražić 411 

  



Proceedings of the 8th CMAPSEEC 

Section II   "Pharmacology and biological effects of active MAP compounds" Page 176 

Original scientific paper 

 

THE CONTENT OF SATURATED, MONOUNSATURATED AND 

POLYUNSATURATED FATTY ACIDS IN THE SEEDS OF DIFFERENT CANOLA 

VARIETIES 
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ABSTRACT 

Canola is a name applied to edible oilseed rape. This plant belongs to the 

Brassicaceae (mustard) family along with 3,000 other species. Close relatives of this crop 

have been cultivated for food since the earliest recordings of man. The name "canola" was 

registered in 1979 by the Western Canadian Oilseed Crushers Association to describe 

"double-low" varieties. Double low indicates that the processed oil contains less than 2% 

erucic acid (C22:1). Like soybean, canola contains both high oil content as well as high protein 

content. It contains about 40% oil and 23% protein compared to 20 and 40%, respectively, for 

soybean consumption. 

Commercial varieties of canola were developed from three species: Brassica napus L. 

(Argentine type), Brassica campestris L. (Polish type) and Brassica juncea L. (canola quality 

brown mustard). There are considerable differences in agronomic characteristics, yield, and 

fatty acid (FA) composition of seed oil between species and between varieties. 

The main objective of this work was identification and determination the FA composition of 

the seed oil of the two canola varieties grown in the Republic of Macedonia, during 2012. For 

that purpose, a total of hundred samples of the seeds of the two types of canola varieties were 

analyzed for the presence of total saturated fatty acid (SFA), total monounsaturated fatty 

acids (MUFA), and total polyunsaturated fatty acids (PUFA).   

The results of the study, showed different FA content among the two canola varieties. The 

canola variety type 2, was found to be high linolenic with the average content of linolenic 

acid (C18:3) 44.0% ± 2.02. The canola variety type 1, was found to be high oleic with the 

average content of oleic acid (C18:1) 59.5% ± 1.91. The average content of erucic acid (C22:1) 

was below 0.2% in the both varieties.  

The canola variety type 1 contained lower mean value of the total SFA (9.6% ± 0.56) in 

comparison with canola variety type 2, which had higher mean value of the total SFA (17.4% 

± 0.67). The canola variety type 1, had higher content of the total MUFA unlike the canola 

variety type 2. The differences in the FA composition, as well as, the total SFA, MUFA, and 
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the PUFA content, the both canola varieties had similar values of polyunsaturated/saturated 

indexes (P/S), which were found to be 3.2, and 3.4, respectively. This means that the both 

varieties of the oil had the same nutritional value.  

Keywords: Canola, fatty acid, gas chromatography, polyunsaturated / saturated index 

 

INTRODUCTION 

Canola was developed in the early 1970s using traditional plant breeding techniques by 

Canadian plant breeders to remove the anti-nutritional components (erucic acid and 

glucosinolates) from rapeseed to assure its safety for human and animal consumption. The 

canola plant also produced seeds with a very low level of saturated fat, seven percent or 

below [1]. There is an internationally regulated definition of canola that differentiates it from 

rapeseed, based upon its having less than two percent erucic acid (C22:1) and less than 30 

μmol/g glucosinolates [2]. Oilseed products that do not meet this standard cannot use the 

trademarked term "Canola." Like soybean, canola contains both high oil content as well as 

high protein content. It contains about 40% oil and 23% protein compared to 20 and 40%, 

respectively, for soybean consumption [3]. 

Commercial varieties of canola were developed from three species: Brassica napus L. 

(Argentine type), Brassica campestris L. (Polish type) and Brassica juncea L. (canola quality 

brown mustard). There are considerable differences in agronomic characteristics, yield, and 

fatty acid (FA) composition of seed oil between species and between varieties. In order to 

develop herbicide tolerance of the canola plant, and to improve quality of the canola seed, 

some different innovations have been established. Roundup Ready and Liberty Link canola 

varieties were developed using a traditional plant breeding technique called mutagenesis. 

Another innovation is the development of hybrid canola varieties. Hybrids can increase yields 

and are increasing in acreage [4].  

In the Republic of Macedonia, two different hybrids of canola varieties have been developed 

in the past decade. The main objective of our work was identification and determination the 

FA composition of the seed oil of the two canola varieties, which were grown in the Republic 

of Macedonia, during 2012.  For that purpose, a total of hundred samples of the seeds of the 

two types of canola varieties were analyzed for the presence of total saturated fatty acid 

(SFA), total monounsaturated fatty acids (MUFA), and total polyunsaturated fatty acids 

(PUFA).  The values of polyunsaturated / saturated indexes (P/S) were calculated for the both 

canola varieties. 

 

MATERIAL AND METHODS 

Materials 

A total of hundred seed samples of two different hybrids of canola varieties were collected 

from the local producers during the 2012 (canola variety type 1, n=45; canola variety type 2, 

n=55).  

Methods 
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Sample preparation  

 The total of 5 g of grinded samples was mixed with 5 g of anhydrous sodium sulphate 

(Na2SO4). An aliquot of 2 g was placed in Soxlet extractor system, and extraction was 

performed with petroleum – ether (40-69) within 24 hours. After cooling at room 

temperature, the solvent was evaporated to dryness in the stream of nitrogen.    

Preparation of fatty acid methyl esters (FAMEs) 

Fatty acid (FA) composition of the oils and fats was determined as their corresponding 

methyl esters. Preparation of FAMEs was carried out according to the modified ISO method 

(5). 0.1 - 0.2 g of oil was dissolved in 10 mL 0.2 mol/L H2SO4 prepared in anhydrous 

methanol. Esterification was performed by refluxing for 30 minutes at 100 0C in tightly 

sealed Pyrex tubes. After cooling at room temperature, 10 mL of petroleum ether (40 - 60) 

was added followed by 10 mL of deionized water, mixed gently and allowed to settle until 

the upper petroleum ether layer becomes clear. The distinct upper layer of methyl esters in 

petroleum ether was separated carefully in a capped vial and used for analysis. 2 μL of the 

petroleum ether aliquots were injected into the chromatographic column and peaks were 

recorded for their respective retention times and areas by the data processor unit of the GC. 

Identification of each individual fatty acid methyl ester was achieved by comparison with 

authentic reference standards. All solvents and standards were of analytical grade (Merck, 

Fluka). 

Chromatography 

HP model 5890 series II (plus) gas chromatograph equipped with an HP automatic liquid 

sampler and a flame-ionization detector (FID) was used either with a nonpolar fused silica 

capillary column (30 m x 0.32 mm id. x 1 µm film thickness) coated with 100% poly 

(dimethylsiloxane), commercially available as SPBTM-1 obtained from Supelco (USA). The 

carrier gas (nitrogen) flow rate was 1.5 mL/min and the split ratio was 1:10. The injection 

port was maintained at 250 0C and the FID at 280 0C. Oven temperature was set at 200 0C (1 

minute) increasing for 5 0C/min. The final oven temperature was maintained at 250 0C (20 

minutes). For confirmation of identified and determined FAMEs in oils and fats, a 

polyethylene glycol TPA modified polar column commercially available as HP-FFAP (25 m 

x 0.32 mm id x 0.52 µm) was used with the same HP model 5890 series II (plus) gas 

chromatograph. The carrier gas (nitrogen) flow rate was 1.5 mL/ min and the split ratio was 

1:10. The injection port was maintained at 230 0C and the FID at 260 0C. Oven temperature 

was set at 180 0C increasing for 2 0C/ min. The final oven temperature was maintained at 230 
0C (4 minutes). 

RESULTS AND DISCUSSION 

A total of 100 seed samples of two different hybrids of canola varieties were analyzed on the 

composition of fatty acids using gas chromatographic method. The content of following 

saturated and unsaturated fatty acids was tested in the samples: caproic acid (C6:0), caprylic 

acid (C8:0), capric acid (C10:0), lauric acid (C12:0), myristic acid (C14:0), palmitic acid (C16:0), 

stearic acid (C18:0), arachidic acid (C20:0), behenic acid (C22:0) , lignoceric acid (C24:0), oleic 

acid (C18: 1), linoleic (C18: 2), linolenic acid (C18:3), and erucic acid (C22:1). The fatty acid 

percent composition of tested seeds is shown in Table 1 and Table 2, respectively. The mean 

of total saturated fatty acid (SFA), monounsaturated fatty acids (MUFA), polyunsaturated 

fatty acids (PUFA) and the values of polyunsaturated/saturated indexes (P/S) are shown in 

Table 3. 
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The results of the determination of FA composition (Table 1) indicate that the seeds of both 

canola varieties have low content of saturated FA with the predominant presence of C16:0 and 

C18:0. The level of C18:0 in the seeds of the canola variety type 1 was 4.4%±1.4 of the total FA, 

and 6.9%±1.6 of the total FA in seeds of canola variety type 2. Although it is classified as a 

SFA, data accumulated during the past years indicate that C18:0 is unique among the SFAs in 

the food supply [6]. Unlike other predominant long-chain SFA: C16:0, C14:0, and C 12:0 which 

increase blood cholesterol levels, C18:0 has been shown to have a neutral effect on blood total 

and low density lipoprotein (LDL) cholesterol levels [6,7].  

Table 1. Saturated fatty acid composition of canola seeds of two varieties   

Type of 

Canola 

variety 

Mean ±SD 

 C6:0 

(%) 

C8:0 

(%) 

C10:0 

(%) 

C12:0 

(%) 

C14:0 

(%) 

C16:0 

(%) 

C18:0 

(%) 

C20:0 

(%) 

C22:0 

(%) 

C24:0 

(%) 

Canola  

type 1 

(n=45) 

<0.1 <0.1 <0.1 <0.1 <0.1 5.2±0.6 4.4±1.

4 

<0.2 <0.2 <0.1 

Canola  

type 2 

(n=55) 

<0.1 <0.1 <0.1 <0.1 <0.1 10.5±2.5 6.9±1.

6 

<0.2 <0.2 <0.1 

 

The obtained results for the unsaturated FA (Table 2) composition of the seed oil, showed the 

predominant presence of C18:1 in the seed oil of canola variety type 1 which was found to be 

59.5% ± 1.91 of the total FA. It is known that the consumption of C18:1 is effective in 

lowering LDL cholesterol level. The predominant presence of C18:3 (44.0% ± 2.02) was found 

in the seed oil of canola variety type 2. One of the most interesting yet controversial dietary 

approaches has been the possible prophylactic role of dietary γ-linolenic acid (GLA) in 

treating various chronic diseases   states. This strategy is based on the ability of diet to 

modify cellular lipid composition and eicosanoid (cyclooxygenase and lipoxygenase) 

biosynthesis [8].  

C22:1 is a MUFA which is a major constituent of certain oils, such as rapeseed oil. Because it 

has been linked to cardiac muscle damage, oil such as canola oil that are low in C22:1 was 

developed. In our studies, the seeds of the both canola varieties had low content of C22:1. 

Table 2. Unsaturated fatty acid composition of canola seeds of two varieties   

Type of 

Canola 

variety 

Mean ±SD 

 C18:1 (%) C18:2 (%) C18:3 (%) C22:1 (%) 

Canola  

type 1 

(n=45) 

59.5 ± 1.91 18.8 ± 3.5 11.9 ± 1.1 0.11±0.05 
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Canola  

type 2 

(n=55) 

23.2 ± 2.9 15.2 ± 3.6 44.0 ± 2.02 0.18±0.09 

All samples presented total SFA content less than one fourth of the total FA content (Table 

3). It is known that the excessive consumption of SFA is related to the increase of the 

plasmatic cholesterol and the obesity [9]. On the other hand, the consumption of PUFA and 

MUFA has been recommended to improve the lipid profile in relation to the saturated SFA. 

Yu-Poth et al. indicate that the rich diets in PUFA may provoke an increase in the LDL - 

cholesterol oxidation and the reduction of the HDL -cholesterol levels [10]. There is a 

tendency in increasing the recommendations of MUFA consumption, that seems not to affect 

the HDL levels, and also it may reduce the LDL and triacylglycerols blood levels, that make 

it more effective in prevention of hearth diseases. Canola oil variety 1 showed high content of 

MUFA (59.5 ± 1.91) and canola oil variety 2 showed hight content of PUFA (59.2 ±1.1).  

Table 3. The content of SFA, MUFA, PUFA and the values of P/S indexes in two types of 

canola varieties 

Type of 

Canola 

variety 

Mean ±SD 

 

P/S 

 SFA (%) MUFA (%) PUFA (%) index 

Canola  

type 1 

(n=45) 

9.6 ± 0.56 59.5 ± 1.91 30.7 ± 1.7 3.2 

Canola  

type 2 

(n=55) 

17.4 ± 0.67 23.2 ± 2.9 59.2 ± 1.1 3.4 

 

The relationship between saturated and polyunsaturated FA content is expressed as P/S index. 

This value is an important parameter for determination of nutritional value of certain oil. Oils 

and fats with higher value of P/S index than 1 are considered to have nutritional value. 

Several studies indicate that higher value of P/S index means a smaller deposition of lipids in 

the body [11]. The results of our investigations (Table 3) showed that the both canola 

varieties had similar values of polyunsaturated/saturated indexes (P/S), which were found to 

be 3.2, and 3.4, respectively. This means that the both varieties of the oil had the same 

nutritional value.  

 

CONCLUSIONS 

The canola plant was developed in order to produce edible oil that contains much lower 

levels of erucic acid (C22:1) than rapeseed oil. Canola oil derived from the seeds of the canola 

plant, the genetically engineered rapeseed plant or the canola hybrids, has been considered 

for human consumption. The types of fatty acids determine whether a vegetable oil is used 

for edible or industrial purposes. 
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In our investigations the FA composition of the seed oil obtained from two types of canola 

hybrids was analyzed. The canola variety type 2, was found to be high linolenic with the 

average content of linolenic acid (C18:3) of 44.0% ± 2.02. The canola variety type 1, was 

found to be high oleic with the average content of oleic acid (C18:1) 59.5% ± 1.91. The 

average content of (C22:1) was below 0.2% in the both types.  

The canola variety type 1 contained lower mean value of the total SFA in comparison with 

canola variety type 2, which had higher mean value of the total SFA. The canola variety type 

1, had higher content of the total MUFA unlike the canola variety type 2. Besides the 

differences in the FA composition, as well as, the total SFA, MUFA, and the PUFA content, 

the both canola varieties had similar values of polyunsaturated/saturated indexes (P/S). This 

means that the both varieties of the oil had the same nutritional value.  

 

REFERENCES 

 

1. J.E. BRANDLE,  P.B.E. Mc VETTY (1989):  Effects of inbreeding and estimates of additive genetic variance 

within seven summer oilseed rape cultivars. Genome, vol. 32, pp. 115-119. 

2. Z.P. KONDRA, B.R STEFANSSON (1970): Inheritance of the major glucosinolates of rapeseed (Brassica 

napus) meal. Can. J. Plant Sci., vol. 50, pp. 643-647. 

3. S GOWERS (1980): The production of hybrid oilseed rape using self incompatibility. Cruciferae. Newsletter, 

vol. 5, pp. 15-16. 

4. G.C BUZZA (1995): Plant Breeding. Brassica Oilseeds: Production and Utilization. Edited by D.S. Kimber  

and D.I. McGregor. Cab International, pp. 153-175. 

5. BS EN ISO 5508 (1995). Animals and vegetables fats and oils. Analysis by gas chromatography of methyl 

esters of fatty acids. 

6. B.F. HAUMANN (1998): Stearic acid: a ‘different’ saturated fatty acid. INFORM (American Oil Chemists’ 

Society), vol. 9(3), pp. 202-208. 

7. R.P MENSINK (2005): Effects of stearic acid on plasma lipid and lipoproteins in humans.  Lipids, vol. 40, 

pp. 1201-1205. 

8. Y. Y. FAN, R.S. CHAPKIN (1998): Importance of Dietary γ-Linolenic Acid in Human Health and Nutrition. 

J. Nutr., vol 128 (9), pp. 1411-1414. 

9. V RISTIC, G RISTIC (2003): Role and importance of dietary polyunsaturated fatty acids in the prevention 

and therapy of atherosclerosis. Med. Pregled, vol. 56 (1-2),  pp.50 - 53. 

10. S. YU-POTH., T. D. ETHERTON, C. C. REDDY, T.A., PEARSON,  R. REED., G. ZHAO.(2000): 

Lowering dietary saturated fat and total fat reduces the oxidative susceptibility of LDL in healthy men and 

women. Journal of Nutrition, vol. 130 (9), pp. 2228 - 2237. 

11. C. L. LAWTON., H. J. DELALGRY, J. BROCKMAN, R.C. SMITH, J. E . BLUNDELL (2000): The 

degree of saturation of fatty acids of fatty acids influences in post ingestive satiety. British Journal of Nutrition, 

vol. 83 (5), pp. 473 - 482. 

 

  


	OLE_LINK1
	OLE_LINK2
	OLE_LINK3
	addressWOS:000326718200028-1
	OLE_LINK4
	OLE_LINK5
	OLE_LINK6
	OLE_LINK7
	bcor1
	cover.pdf
	[22]. Heim K. E,  Tagliaferro A. R,  Bobilya. D. J. Flavonoid antioxidants: chemistry, metabolism and structure-activity relationships. The Journal of Nutritional BiochemistryVolume 13, Issue 10, October 2002, Pages 572–584




