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5. я    я       
     Carduus L. 

И я . С ,  . - ,  . -  

Plantarum, 2011, 41: 177-188 

 

The content of total watersoluble polyphenols and total flavonoids in the flower heads of four 

Carduus species has been investigated. Samples from 21 localities of 7 floristic Bulgarian 

regions have been collected during the flowering seasons of 2010 and 2011. The quantitative 

accumulation of flavonoids depended on the localities’ ОМoХoРТМКХ МoЧНТtТoЧs. HТРС 
concentrations of total flavonoids have been determined in plants from mountain regions with 

altitude over 900-1000 m and herbaceous places with optimum water and soil regime. Total 

polyphenol content has not been significantly influenced by ecological conditions. 

 

 

6. я        

И я ,  ,   

  , 2012, 1(1): 141-144 

 

An aphrodisiac is defined as a drug that arouses sexual instinct, induces venereal desire and 

increases pleasure and performance. Erectile dysfunction or (male) impotence is a sexual 

dysfunction characterized by inability to develop or maintain an erection of the penis. 

Cardiovascular diseases, diabetes mellitus as well as some other factors such as stress, 

pollution, low-quality food, unhealthy eating habits, tobacco smoking, etc are the underlying 

causes of this medical condition. There are physiological or psychological reasons for erectile 

dysfunction. Ethno medicine is an alternative source of remedies nowadays. There are many 

herbal drugs that have been used by men with erectile dysfunction with changeable success. 

They present with a very low degree of unwanted effects. The following herbal aphrodisiacs 

are well-known in Bulgaria: puncturevine (Tribulus terrestis), pink (Syzygium aromaticum), 

cinnamon (Cinnamomum verum), nutmeg (Myristica fragrans), onions (Allium ), garlic (Alium 

sativum), ginkgo biloba (Ginkgo biloba), belladonna (Atropa belladonna), black henbane 

(Hyoscyamus niger), hemp (Cannabis sativa) and oats (Arena saliva). The aims of the study are to 

examine three electronic data-bases up to 2012 and to present an overview of the current 

knowledge on medicinal plants and drugs with aphrodisiac effect as well as to focus on those 

which are commercially available in Bulgaria. The results of this survey indicate directions 

for further research on the biologically active compounds of these plants. Furthermore, the 

study of the pharmacological activity will expand and enrich our knowledge and will allow a 

more precise use of these medicinal plants as aphrodisiacs. 
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11. Ф  я  я     Carduus thoermeri.  

 .,  .,  .,  И., -  . 

  , 2015, 4(3): 505-509 
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13. Influence of the extraction conditions over the antioxidant activity of Carduus 

thoermeri L. 

D. Mihaylova, L. Georgieva, I. Zhelev, I. Dimitrova-Dyulgerova 

Bulgarian Journal of Agricultural Science, 2013,19(2): 1-4  

 

The influence of the extraction technique over the antioxidant properties of C. thoermeri 

Weinm. water extracts, expressed as Trolox equivalent antioxidant capacity (TEAC), was 

studied using DPPH (2,2-diphenil-1-picrylhydrazyl) scavenging, ABTS (2,2′-azino-bis-3- 

ethylbenzothiazoline-6-sulfonic acid) scavenging and reducing power assays. The phenolic 

concentration in the examined extracts, calculated as mg gallic acid equivalent (GAE)/g dry 

weight (DW), ranged from 7.65 ± 0.91 to 19.57 ± 1.06 mg GAE/g DW. The results from the 

total phenolics assay and the antioxidant activity tests were signifi cantly correlated. Among 



the different C. thoermeri water extracts the decoct shows higher antioxidant activity and 

content of total phenolic compounds, which suggested that polyphenols were responsible for 

the antioxidant abilities. 

 

 

14. Quantitative determination of methylxanthines and polyphenols in plant substances  
Tanya Topalova, Iliya Jelev, Svetlana Georgieva 

  , 2013, 9(5): 110-114 

 

The use of legal psychoactive substances determined by the challenges of modem life is 

constantly growing. Caffeine-containing herbal substances possess a major role in this 

relation. The development of trade and the supply of exotic plant substances and products in 

recent years allow sale of a very broad range of products containing caffeine. The aim of our 

work is to determine the amount of total methylxanthines and caffeine as well as valuable 

polyphenols and flavonoids in five most commonly used caffeine-containing drugs: black tea, 

green tea, yerba mate, coffee and guarana berries. 

 

 

15. Content of phenolic compound in the genus Carduus L. from Bulgaria.  

I. Zhelev, I. Dimitrova-Dyulgerova, D. Belkinova, R. Mladenov 

Ecologia Balkanika, 2013, 5(2): 13-21 

 

Phytochemical screening of the content of total polyphenols, flavonoids, phenolic acids and 

anthocyanins in Bulgarian Carduus L. species was carried out. The plant materials 

(inflorescences) from all of the 14 species found in Bulgaria has been collected from natural 

habitats from different floristic regions, during the period 2011-2013. Chemical analysis of 

the specimens was carried out in accordance with 11 Russian and 7 European Pharmacopoeia. 

For some of the plant species the obtained results are the first published data about content of 

phenolic compounds. The content of flavonoids (1,8-3,2%) and total phenols(1,7-2,3%) was 

higher in comparison with this of phenolic acids (0,6-2,4%) and anthocyanins (0,5-1,5%). The 

highest content of total phenols and antocyanins was determined in the Carduus thracicus. 

The three species Carduus thoermeri, Carduus nutans and Carduus candicans ssp. globifer 

were characterized with the highest content of flavonoids. The highest content of phenolic 

acids was determined in the Carduus armatus. 

 

 

16. Lipid Composition of Carduus thoermeri Weinm., Onopordum acanthium L. and 

Silybum marianum L., growing in Bulgaria 

I. Zhelev, P. Merdzhanov, . Angelova-Romova, M. Zlatanov, G. Antova, I. Dimitrova-

Dyulgerova, A. Stoyanova 

Bulgarian Journal of Agricultural Science, 2014, 20: 622-627 

 

Seed oil chemical composition of wild growing Carduus thoermeri Weinm., Onopordum 

acanthium L. and Silybum marianum L. were studied for the first time in Bulgaria, by using 

GC, HPLC, TL C and spectrophotometrical methods. The major components of fatty acids 

were oleic (342 - 530 g.kg-1), linoleic (176 - 511 g.kg-1) and palmitic (99 - 150 g.kg-1). α-

tocopherol was the main component in the tocopherol fraction of O. acanthium seeds (911 

g.kg-1). In the sterol fraction the main components were β-sitosterol (546 - 632 g.kg-1) and 

campesterol (128 - 156 g.kg-1). Phosphatidylinositol was with the highest concentration in the 

phospolipid fraction (317 g.kg-1 in C. thoermeri and 320 g.kg-1 in O. acanthium). Due to 

content of unsaturated fatty acids, tocopherols and phytosterols, the seeds of these widespread 

species (especially O. acanthium) could be utilized as a valuable oil source for human 

consumption. 

 



 

17. Total phenolic compounds and tannins content of Bancha green tea (Camellia 

sinensis) depending of extraction conditions 

Kaloyan Georgiev, Iliya Zhelev, Svetlana Georgieva 

Scripta Scientifica Pharmaceutica, 2014, 1: 48-51 

 

The effect of different extraction conditions of prepared infusions on the content of bioactive 

compounds of Bancha green tea (Camellia sinensis L.) were investigated. The content of total 

phenols, tannins and methylxanthines were determined spectrophotometrically. The highest 

content of total phenolic compounds and tannis were determined on the 30th minute of 

infusion – 7,71% and 4,49% respectively. The conditions with the most valuable (higher 

content of polyphenols) and the most healthy (lowest of tannins) combination is in the 10th 

minute of extraction – 7.47% and 3,84%. The tea also contained low percentages of 

methylxanthines (0,66%) and caffeine (0,09%). 

 

 

18. Study of the liver metabolitic activation of some plant phenolic compounds  

Iliya Zhelev, Yana Koleva, Ivanka Dimitrova-Dyulgerova, Svetlana Georgieva 

Scripta Scientifica Pharmaceutica, 2014, 1: 52-57 

 

Phenolic compounds form one of the main classes of secondary metabolites. The widespread 

use of flavonoids and phenolic acids necessitates the study of their metabolism. The aim of 

this work is to predict the possible metabolites of some plant phenolic compounds by a 

specialized software (OECD (Q)SAR Application Toolbox. Analysis of data reveals that after 

metabolic activation in liver (observed pathways) for five of the six plant phenolic compounds 

liver metabolism was not observed. Only for one compound (Luteolin) metabolic activation in 

liver (observed pathways) was observed. 

 

 

19. Conventional and herbal drugs for asthma treatment 
Tanya Topalova, Iliya Jelev, Svetlana Georgieva 

  , 2014, 10(5): 107-112 

 

Asthma is one of the most common chronic diseases in modern society and there is increasing 

evidence to suggest that its incidence and severity are growing. That is the reason why many 

patients with chronic allergic conditions seek complementary and alternative medicine with 

medicinal plants. Natural remedies have been developed to provide gentle, safe and effective 

relief from respiratory symptoms such as shortness of breath, tight chest and wheezing or 

persistent cough induced by an allergic reaction or the common cold. It is important to select 

natural remedies for asthma that treat all the symptoms and provide ongoing support and 

relief. The combinations of individual herbs in natural remedies for asthma are often selected 

for their complementary and additive effect. In the present article an attempt has been made to 

review antiasthmatic medicinal plants, to show which are their active constituents as well as 

to predict the possible therapy with conventional drugs and herbal drugs. 

 

 

20. The impact of decaffeinating process on polyphenolic content in green tea (Camellia 

sinensis L. “SencСa tea”) 
Iliya Jelev, Kaloyan Georgiev,  Svetlana Georgieva 

  , 2014, 10(5): 67-70 

 

The impact of decaffeinating process on polyphenolic content of green tea (Camellia sinensis 

L., "SОЧМСК tОК“) аКs ТЧvОstТРКtОН. TСО МoЧtОЧt oП totКХ pСОЧoХs, pСОЧoХТМ КМТНs, ПХКvoЧoТНs, 
anthocyanins and tannins were determined spectrophotometrically. We also determined the 



МoЧtОЧt oП totКХ ЦОtСвХбКЧtСТЧОs КЧН МКППОТЧО ТЧ sТЦpХО КЧН НОМКППОТЧКtОН “SОЧМСК ” РrООЧ tОК. 
The results have shown that the process of decaffeinating slightly affects the other 

biologically active components of green tea.   

 

 

21. Phenolic profile and antioxidant activity of methanolic extract of Carduus acicularis 

Bertol. (Asteraceae) 

Iliya Zh. Slavov, Ivanka Zh. Dimitrova-Dyulgerova, Rumen Mladenov 

Ecologia Balkanica, 2016, (in press) 

 

Phenolic acid and flavonoid profiles of Carduusaciculariswere investigated for the first time. 

Eleven phenolic acids and eight flavonoids were identified and quantified in the 

inflorescences, by high performance liquid chromatography. The main phenolic compounds 

were found to be: sinapic acid (930.41± 21.72 µg/g dw), chlorogenic acid (582.66 ± 13.60 

µg/g dw), rutin (545.65 ± 12.82 µg/g dw), apigenin (478.75 ± 11.38µg/g dw), luteolin 

(288.46± 6.86µg/gdw) and myricetin (276.32 ± 5.21 µg/g dw). The antioxidant activity of 

methanolic extract ofinflorescences has beeninvestigated, employing four different 

established testing systems: scavenging activity on 2,2-diphenil-1-picrylhydrazyl (DPPH), 

2,2’-azinobis-(3-ethyl-benzothiazoline-6-sulfonate (ABTS) radicalcation decolorization assay, 

ferric reducing antioxidant power (FRAP) andcopper reduction antioxidant assays (FRAP). 

The highest antioxidant activity values weremeasured by the ABTS assay, among all 

performed methods. 

 

 

22. Antioxidant activity of some Carduus species growing in Bulgaria 

Dimitrina Zheleva-Dimitrova, Iliya Zhelev
 
, Ivanka Dimitrova-Dyulgerova

 

Free Radicals and Antioxidants, 2011,1(4): 15-20 

 

Species of genus Carduus are traditionally used in Bulgarian folk medicine as diuretic, 

cardiotonic and antihemorroidal remedies. C. candicans ssp. globifer and C. kerneri ssp. 

austro-orientalis are Balkan endemic, whereas C. acanthoides, C. nutans, C. thoermeri C. are 

invasive alien weeds in the Americas, Australia and New Zealand, and causes major 

economic losses. The aim of the present study was to screen some Carduus spesies growing 

in Bulgaria for radical scavenging and inhibitition of lipid peroxidation in order to discover 

new natural sources of antioxidants for further investigation. The highest concentrations of 

total water soluble polyphenols and flavonoids were found in C. thoermeri (2.06 ± 0.03 g /100 

g dw and 3.31 ± 0.12 g /100 g dw, respectively), followed by C. nutans (1.88 ± 0.01 g/100 g 

dw; 2.60 ± 0.09 g /100 g dw, respectively) and C. candicans ssp. globifer (1.85 ± 0.04 g/100 g 

dw). All tested extracts demonstrate significant antioxidant activity moreover C. thoermeri, C. 

nutans and C. candicans ssp. globifer were found to be the most potent and can be a good 

new source of natural antioxidants. 

 

 

23. Phenolic Acids, Flavonoid Profile and Antioxidant Activity of Carduus thoermeri 

Weinm. Extract 

I.
 
Slavov, D. Mihaylova, I. Dimitrova-Dyulgerova 

Oxidation Communications, 2014, 37(1): 247–253 

 

Phenolic acid and flavonoid profiles of flower heads of Carduus thoermeri W e i n m. were 

investigated. Ten phenolic acids and five flavonoids were identified and quantified by high 

performance liquid chromatography (HPLC). Sinapic acid (3356.02 ± 211.26 μР/Р Нrв аОТРСt 
(DА )), ПОruХТМ КМТН (2689.45 ± 194.68 μР/Р DW ), chlorogenic КМТН (564.14 ± 11.33 μР/Р 
DА), ХutОoХТЧ (543.66 ± 81.97 μР/Р DА) КЧН СвpОrosТНО (485.04 ± 73.6 μР/Р DА) аОrО 



found to be the major phenolic compounds in the species. The antioxidant capacity of the 

studied extract was also established toward DPPH and ABTS- free radicals. 

 

 

24. Chemical composition of Carduus candicans W.&K. ssp. globifer (Vel.) Kazmi and 

Carduus thoermeri Weinm. essential oils 

Iliya Zhelev, Ivanka Dimitrova-Dyulgerova, Pavel Merdzhanov, Albena Stoyanova 

Journal of Essential Oil Bearing Plants, 2014, 17(2): 196 – 202 

 

Chemical composition of the essential oils from flower heads of Carduus candicans W.&K. 

ssp. globifer (Vel.) Kazmi and Carduus thoermeri Weinm., collected from Bulgaria, was 

determined by GCMS. The main components of Carduus candicans ssp. globifer essential oil 

were benzaldehyde (22.1 %), palmitic acid (8.9 %), methyl salicylate (7.3 %), heptacosane 

(6.3 %), tricosane (6.1 %), pentacosane (5.6 %), Z-12-pОЧtКМosОЧО (3.5 %) КЧН β-

caryophyllen (3.2 %). The oil of Carduus thoermeri contained mainly palmitic acid (17.9 %), 

methyl salicylate (14.8 %), benzaldehyde (13.2 %), trans-nerolidol (4.7 %), p-cymen-8-ol 

(4.5 %) and tricosane (2.7 %). 

 

 

25. Antitumor effects of pu-erh tea catechins in human cancer cell lines and evaluation 

of combination effects with oxaliplatin 

Kaloyan Georgiev, Ivan Iliev, Iliya Jelev 

World Journal of Pharmaceutical Research, 2015, 4(6): 438-444 

 

In this study we investigated the effects of catechin fraction extracted from the Pu-erh tea 

leaves against human colon carcinoma cell line HT-29, human breast carcinoma cell line 

MDA-MB-231 and healthy cell lines – BALB/3T3 and BJ. We added different concentrations 

of the catechin fraction (2 – 1000 μР/ЦХ) to tСО МuХturОН МОХХs КЧН incubated them for 24 and 

72 h. To detect cytotoxic and antiproliferative effects, we used MTT assay. The catechin 

fraction extracted from Pu-erh tea slightly exerted a direct cytotoxic effect; while the anti-

proliferative action was concentration-dependent on forth used cell lines. Combination of Pu-

erh catechins with oxaliplatin did not result in synergistic effects. 

 

 

26. Evaluation of antitumor effect of methylxanthine fraction isolated from pu-erh tea 

rKaloyan Georgiev, Ivan Iliev, Iliya Jelev 

 World Journal of Pharmaceutical Research, 2015, 4(7): 2236-2242 

 

In this study we investigated the effects of methylxanthine fraction extracted from the Pu-erh 

tea leaves against human colon carcinoma cell line HT-29, human breast carcinoma cell line 

MDA-MB-231 and healthy cell lines – BALB/3T3 and BJ. We used different concentrations 

of the methylxanthine fraction (2 – 1000 μР/ЦХ) oЧ tСО МuХturОН МОХХs КЧН ТЧМuЛКtОН tСОЦ Пor 
24 and 72 h. The cytotoxic effects were measured by the MTT dye reduction assay. The 

methylxanthine fraction extracted from Pu-erh tea has shown concentration-dependent 

cytotoxicity on colon and breast carcinoma cell lines. The combination of methylxanthine 

fraction and oxaliplatin did not result in synergism. 

 

 

27. Phenolic Profile and in vitro Antioxidant Activity of Endemic Bulgarian Carduus 

Species 
Ivanka Dimitrova-Dyulgerova, Iliya Zhelev, Dasha Mihaylova 

Pharmacognosy Magazine, 2015, 11(44): 575-579 

 



The present study investigates the phenolic profile and the antioxidant potential of different 

extracts obtained from four endemic Compositae herbs, growing wild in Bulgaria: Carduus 

armatus Boiss and Heldr., Carduus candicans Waldst. et Kit ssp. globifer (Velen.) Kazmi., 

Carduus rhodopaeus Velen. and Carduus thracicus (Velen.) Hayek. Eleven phenolic acids 

and eight flavonoids аОrО quКЧtТПТОН ТЧ tСО ТЧПХorОsМОЧМОs. SТЧКpТМ (2760.72 ± 15.68 μР/Р Нrв 

аОТРСt ДНаЖ), МСХoroРОЧТМ (2564.50 ± 19.73 μР/Р На) КЧН ПОruХТМ КМТНs (1648.71 ± 19.57 μР/Р 
На), Кs аОХХ Кs ХutОoХТЧ (2345.45 ± 18.61 μР/Р На) and apigenin (1332.75 ± 12.05 μР/Р На) 
were found to be the predominant compounds. The above contents are the highest values 

found in C. candicans ssp. globifer. The highest established antioxidant activity (AOA) was 

infavor of the ethanolic extracts, and the extract of C. rhodopaeus affirmed with the highest 

AOA among the investigated plant species. All identified phenolic compounds were reported 

for the 1st time in the studied endemic Carduus species, as well as their antioxidant 

capacities. The present study revealed that these plant species could be used as sources of 

antioxidants with potential medicinal properties. 

 

 

28. Carotenoid profile of Ailanthus altissima stem bark, in-vitro antioxidant and 

antineoplastic activities  

Iliya Zhelev, Kaloyan Georgiev, Ivanka Dimitrova-Dyulgerova 

World Journal of Pharmaceutical Research, 2016, 5(3): 1816-1825 

 

Ailanthus altissima (Mill.) Swingle (tree of heaven) is a fast-growing invasive species for 

Bulgaria and Europe and it belongs to the family Simaroubaceae. Carotenoid fraction from 

stem bark of Ailanthus altissima was isolated for the first time for this plant species, as well as 

lutein and lycopene. The main components identified and quantified by HPLC analysis were 

Кs ПoХХoаs: β-carotene – 4389.96 ± 120.7 μР/Р extract, lutein – 2515.11 ± 95.66 μР/Р ОбtrКМt 
and lycopene – 154.77 ± 42.15 μР/Р ОбtrКМt. TСО ЛОttОr КЧtТoбТНКЧt КМtТvТtв oП totКХ МКrotОЧoТН 

extract was measured by ABTS assay. Antineoplastic effects of carotenoids on BJ, HepG2 

and MDA-MB-231 cell lines were investigated, too. High quantities of pure carotenoids 

exhibited mainly antiproliferative activity, and MDA-MB-231 cell line was the most 

sensitive. 

 

 

29. Chemical composition, cytotoxity and antioxidant activity of essential oil from Vitex 

agnus-castus fruits, growing in Bulgaria 
I. Zhelev, T. Batsalova, L. Georgieva, B. Dzhambazov, A. Stoyanova, I. Dimitrova-

Dyulgerova 

Oxidation Communications, 2016, 39(1): 145-155 

 

Fruit essential oils from Vitex agnus-castus L. growing in Bulgaria were obtained by water 

distillation and were analysed by gas chromatography. Thirty-five components were identified 

in a sample isolated from fruit material from Southern Bulgaria, with 1% oil content and main 

constituents (up to 3%): 1.8-cineole (20.39%), a-pinene (15.12%), b-pinene (9.40%), (Z)-β-

farnesene (6.88%), bicyclogermacrene (6.08%), b-caryophyllene (5.27%) and terpinyl acetate 

(4.13%). Thirty-three components were identified in the essential oil sample from Northern 

Bulgaria, with 0.5% oil and main constituents: (Z)-β-farnesene (16.38%), bicyclogermacrene 

(12.26%), limonene (7.51%), a-pinene (6.24%), germacrene (4.12%), eicosane (4.03%), 

heneicosane (3.97%), b-pinene (3.99 %) and nonadecane (3.66%). The cytotoxicity of the 

essential oil from Southern Bulgaria against three human adenocarcinoma cell line LS180, 

cervical adenocarcinoma cells, lung adenocarcinoma cell lines (LS180, HeLa, A549) as well 

as normal amniotic cell line were investigated. V. agnus-castus fruit essential oil exhibited 

cytotoxic effects against all four tested cell lines. HeLa cell line showed the strongest 

sensitivity, suggesting a potential use of Vitex agnus-castus fruit essential oil as a 



chemotherapy agent for cervical cancer. The essential oil antioxidant activity measured by 

ABTS assay showed better values than those obtained with the DPPH assay. 

 

 

30. In-vitro antioxidant and antineoplastic activities of carotenoids from flowers of 

Koelreuteria paniculata  

Iliya Zhelev, Kaloyan Georgiev, Ivanka Dimitrova-Dyulgerova 

World Journal of Pharmaceutical Research, 2016, 5(5): 53-60 

 

Isolation and quantification by HPLC analysis of carotenoid fraction from flowers of 

Koelreuteria paniculata were done for the first time. β-carotene (2899.95 μР/Р ОбtrКМt) аОrО 
the compound with the highest concentration, followed by lycopeЧО (569.87 μР/Р ОбtrКМt) КЧН 
lutein (538.34 μР/Р ОбtrКМt). TСО tОstОН ОбtrКМt sСoаОН К РooН in-vitro antioxidant activity by 

ABTS method (368.86 ± 39.58 mMTE/g extract), whereas antineoplastic potential was week 

on all tested cell lines. 
 

 

 

 

 

 

 


