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Introduction. Lecokia is a monotypic genus of flowering 

plants belonging to the family Apiaceae. It just contains 

one species, Lecokia cretica (Lam.) DC [1]. Its homeland 

is Cyprus, The Eastern Aegean Islands, Palestine, 

Southern Caucasus-Azerbaijan, Syria, and Turkey [21].  

The article is devoted to the extraction of 

biologically active substances from Lecekia cretica 

(Lam.) D.C., investigation of its chemical composition 

and the properties of sesquiterpene lactones and 

coumarins and identification with other substances 

obtained from other species of the family. 

Furocoumarin preparations are meladin, 

melexan, amifurin, and psoralen. From terpenoids - 

sesquiterpene lactones have anthelmintic, cardiotonic, 

anti-inflammatory, against thermal, chemical and 

radiation burns, healing trophic wounds, antimicrobial, 

bactericidal, antitumor, antiprotozoal, antifeedant 

properties. Steroids, on the other hand, regulate growth in 

plants and have other activities. [1, 2, 3, 8, 9, 15, 16, 20].  

Biologically active substances obtained from 

species belonging to the Apiaceae Lindl. family 

distributed in the flora of Azerbaijan are used in the 

prevention and treatment of many diseases such as 

oncological, nervous, cardiovascular system deficiency. 

In this regard, sesquiterpene lactones, furocoumarins, and 

isocoumarins are among the biologically active 

substances obtained from the plant species belonging to 

this family, which are mainly used as antioxidant, 

anticarcinogenic, antimutagenic, and immune system 

enhancing agents. Using the column chromatography 

method, the following coumarin derivatives were 

identified from the sum of extractive substances obtained 

from the species of the family Apiaceae Lindl. with 

known substances. 

Lecokia cretica (Lam.) D. C., which is the 

studied plant species belongs to the family Apiaceae 

Lindl. The species that characterize the representatives of 

this family are rich in coumarin derivatives. The study of 

biologically active substances of plant origin and the role 

of coumarin derivatives in the plants is still not clear 

enough. However, substances obtained from them are 

widely used in medical practice, experimental research, 

etc. Some of them are growth inhibitors, others affect seed 

germination, and sometimes coumarin derivatives act as 

plant protectors.  

Species of the family Apiaceae Lindl. are 

characterized by the presence of coumarin derivatives, 

sesquiterpene lactones, sesquiterpenoid coumarin 

derivatives, aromatic compound esters, and etc.   

Lecokia is a monotypic genus of flowering plants 

belonging to the family Apiaceae. It just contains one 

species, Lecokia cretica (Lam.) DC. [21]. 

The chemical composition of this species 

belonging to the family Apiaceae Lindl. was studied by us 

for the first time in Azerbaijan. The family Umbelliferae 

includes about 300 genera and about 3000 species. 

Data from the global literature indicates that 

around 1626 plant species, belonging to 568 genera and 

134 families, have been identified to contain coumarin 

derivatives [5]. 

Additionally, there is enough proof that 

sesquiterpene lactones and coumarin derivatives have 

anticancer properties. Quinic acid, chlorogenic acid and 

aliphatic acid (malic acid) were obtained from the 

ethanolic extract of Lecokia cretica species [9,10,11,16]. 

Based on data from the literature, the Turkish 

researchers like Aras. A., Bursal, E., Turkan, F., Tohma, 

H., Kilich, O. Gulchin, I., & Koksal, E. have identified 2 

new  sesquiterpene glycosides: 1α,6β,9β- trihydroxy – 

eudesm -4 (15)-ene-1,6-O-β-diclopyranoside (1), 

1α,6β,9β -trihydroxy-eudesm-3-ene-1,6-O-β-

diglycopyranoside (2). In addition, from the whole parts 

of Lecokia cretica 1α, 6β,9 β-trihydroxy-5,10-bis-epi-

eudesm-3-ene- 6-O-β-glycopyranoside (3) chlorogenic 

acid (4), luteolin 7-O-rutinoside (5) and luteolin 7-O-

glucoside (6) were obtained. Their structures were 

identified based on 1D, 2D NMR and HRMS analyses. In 

vitro cytotoxic activity of 1-3 compounds against human 

lung cancer cells (A549) and human lung cells (BEAS-

2B) was determined using MTT assay.  All tested 

eudesmane sesquiterpene lactone derivatives were found 

to be inactive [19]. 

Taban Akcha, K. Gurbuz, P.  Dogan, Sh. D., 

Emerce, E. Goren, A. C. Polat, R., & Suntar I. have 

investigated the phytochemical composition, antidiabetic, 

anticholinergic and antioxidant properties of Lecokia 

cretica extracts. Acetylcholinesterase (AChE), 

butyrylcholinesterase (BChE) and α-glycosidase enzymes 

were strongly inhibited by Lecokia cretica extracts. The 

C50 values or the three enzymes were determined to be 

3.21 mg/mL, 2.1 mg/mL, and 2.07 mg/mL, respectively. 

Antioxidant activity was investigated in both aqueous and 

ethanolic (EtOH) extracts using CUPRAC, FRAP and 

DPPH methods. Moreover, phenolic compounds of the 

endemic plant were identified and quantified by 

HPLC/MS/MS method. Based on the results, it was 

confirmed that the extracts have antioxidant activity. 

Quinic acid (12.76 mg/kg of crude extract), chlorogenic 

acid (3.39 mg/kg), and malic acid (2.38 mg/kg), were the 

most abundant phenolic acids of Lecokia cretica in EtOH 

extract [21]. 

Plant-derived coumarins indeed exhibit a wide 

range of properties that make them significant in practical 

medicine which include analgesic, capillary 

strengthening, antiarrhythmic, coronary dilation, and 

pressor effects, among others. 
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It is known that a coumarin peucedanine has an 

activity against malignant tumors. Other coumarin 

derivatives, bergapten,  "Pastinacin" medicine, which 

consists of a mixture of sfondine and xanthotoxin acts as 

a painkiller, "Beroxan" medicine consisting of a mixture 

of bergapten and xanthotoxin, "Ammifurin" consisting of 

a mixture of isopimpinellin and bergapten, "Psoralen" 

consisting of a mixture of psoralen and angelicin, 

"melodin" containing xanthotoxin and imperatorin are 

medicines used in the treatment of vitiligo. [1, 2, 3, 7, 9]. 

Ammifurin, psoralen, berexan, melodanin, 

methoxalen, etc. which are prepared based on the 

furocoumarins (bergapten, xanthotoxin and psoralen) are 

widely used in the treatment of leukoderma worldwide [1, 

2, 3]. 

Therefore, their chemical and pharmacological 

properties attract increasing interest from researchers. 

 

Materials and methods  

Lecokia cretica is the only representative of the Lecokia  

genus found in Azerbaijan. Only one species, Lecokia 

cretica belongs to this genus. Morphological properties: 

the trunk is straight, furrowed and branched from above,  

with 30-50 cm height. Fruits are oval, 10-15 mm long. 

Blooms and bears fruits in May-June. Distribution area: 

Lankaran mountains, Republic of Azerbaijan. In the 

middle mountain belt - In shady forests. It is a perennial, 

bare plant. Only one species, Lecokia cretica belongs to 

the genus [14].  

Flowers are bisexual, sometimes unisexual, 

monoecious, rarely dioecious, generally found in 

compound umbels, rarely found in simple or 

hypanthodium. In the lower part of the umbels, there is 

usually a curtain consisting of  several leaves (sometimes 

1-2 leaves that fall quickly), and in the lower part of the 

umbels, there are sepals. Sepals might be present or 

absent. Petals are usually tiny, 5 pieces, white, pink, 

yellow, greenish, with 5 stamens. Inferior ovary, two-

parted, subcolumnar at the apex (stylopodium, glandular 

disk), and two columnar; the lower column is usually 

conical or cushion-shaped, sometimes flat, ring-shaped or 

cuboidal. The fruit is dry, divided longitudinally into two 

one-seeded mericarps.  

Lecokia  cretica is a perennial glabrous plant. 

Only one species, L. cretica belongs to Lecokia genus 

[22]. Lecokia is a monotypic genus of flowering plants 

belonging to the family Apiaceae. It just contains one 

species, Lecokia cretica (Lam.) DC.  

Distribution:. Caucasus. (Talysh). Worldwide 

distribution: Balkans.-Malaysia. (Asia Minor), Iran. 

(northern). In Azerbaijan, it is common in Lankaran 

Mountains, middle-mountainous area, in shady forests. 

Plant material was harvested at the beginning of the 

flowering phase from the Hirkan reserve area of Lankaran. 

After the material was chopped into small pieces and dried 

appropriately, using a known method, 535 g of raw 

materials were extracted with acetone (3 times for three 

days each), and the total extractive components were used 

(35.0 g, yield 6.4%). The total extractive components 

(15.0 g.) were chromatographed in a glass column (H=70 

cm, D=3.5 cm) filled with neutral Al2O3 (activity grade 

III-IV), and 7 different component substances and 6 

coumarin derivatives from the aerial part were 

individually isolated.  

 

 
 

 
Fig. 1. Herbarium of Lecokia cretica species and its 

photo in nature  

 

 In column chromatography, the dry extract was 

fractionated with the following solvents: with hexane - 8 

fractions, with hexane + benzene 1:3 - 5 fractions, with 

pure benzene-6 fractions, mixture of benzene+chloroform 
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(9:1;8:1;7:1;6:1;5:1;4:1;3:1;2:1;1:1), with a mixture of 

chloroform and alcohol 99:1; 98:2; 97:3. The volume of 

each fraction is 100 ml. A dark colored extract was 

obtained from 8 fractions in the ratio of hexane-benzene 

(1:1), 13,14,15,16,17,18,19 and etc. fractions in the ratio 

of hexane-benzene (1:2). Starting from fraction 26, 

hexane+benzene (1:3), starting from fraction 34, 

hexane+benzene (1:4) were used. Crystals were obtained 

from fractions 26-29. Crystals are obtained in an aqueous 

alcoholic medium. Starting with fraction 50, column 

chromatography was eluted with hexane + benzene (1:4). 

Starting from fraction 86, column chromatography was 

eluted with pure benzene, starting from fractions 91-103, 

eluted with hexane + benzene + chloroform (1:1:1) and a 

crystalline substance was obtained, and the individual 

substance was obtained by combining them and 

recrystallizing in aqueous ethanol. Starting at fraction 130, 

the column was eluted with a mixture of hexane + benzene 

chloroform (1:1:3).  To obtain individual substances from 

the obtained mixed crystalline substances, column 

chromatography was performed using aluminum oxide as 

a stationary phase. Then fractions 1 and 2 were obtained 

with benzene, and fractions 3, 4, 5 with chloroform. 

Individual substances were obtained from these obtained 

fractions. 

Studies on the total extractive substances 

obtained from the herb of Lecokia cretica plant were 

conducted in two directions. Using the first method with 

column chromatography, Lecokia cretica root was eluted 

with benzene+chloroform (1:2). From fraction 78-80, 

individual crystalline substance was obtained in aqueous 

alcohol (first substance), (second substance), from 

fractions 81-83 were eluted with benzene+chloroform 

(1:3) and the individual substance was crystallized in 

aqueous alcohol. The third substance was eluted with 

benzene and fraction 48 was crystallized in aqueous 

alcohol (the third individual substance). The fourth 

substance was obtained with chloroform + hexane (4:1), 

the substance was crystallized in alcohol after two 

fractions. The individual substance was obtained from 

fraction 56 (the fourth substance). The fifth substance: 

from fractions 66-67, the individual substance was 

obtained with chloroform + benzene (1:1) and crystallized 

in aqueous alcohol. The sixth substance was eluted with 

benzene + chloroform, the individual substance was 

obtained from fraction 57-58 (1:1) and crystallized in 

aqueous alcohol (the sixth substance). The individuality of 

the substances was determined by thin-layer 

chromatography on silufol UV-254 plates, and the melting 

temperatures of the crystalline substances according to the 

Boyites table. 

Various components and coumarins were 

obtained from the total extractives obtained by extracting 

the roots of the Lecokia cretica plant with acetone. Names 

of substances identified as a result of GC-MS analysis: 

1.methoxaline, 2.bergapten, 4.pimpinellin, 5.isopsarelin 

6. methoxsalen 

 

Conditions of gas-chromatography mass-

spectrometry: For the analysis, GC-MS (Shimadzu QP-

2010 Ultra GC-MS, Japan) was used. Electronic 

ionization, capillary tube Rtx – 5 MS with dimensions of 

0.25 µm × 0.25 mm × 30 m. Helium gas is used as the 

mobile phase at a flow rate of 1.58 mL/min. 

The temperature of the ionization source was 

250⁰C. During the analysis, the starting temperature of the 

thermostat was 40⁰C for 2 minutes stable, then increased 

to 200°C at 9°C/min speed, and afterwards increased to 

250°C at 10°C/min speed. 17 minutes were spent on the 

analysis of each sample. The temperature of the injector is 

275°C. The amount of taken samples was 0.2 µL (diluted 

with chloroform 1:20). The electron ionization of the mass 

detector is 70 and the mass range was chosen as 29-450 

a.m.u. (atomic mass unit, Da). After analysis, the 

substances were identified based on the data of the device 

(NIST 2010), the retention time - tR (Retention time), 

characteristic molecular and fragment ions. 

 

Results and Discussion 

The herb of the Lecokia cretica plant, which is the main 

object of the study, were studied in two directions. Firstly, 

the column chromatography method, and secondly, the 

gas chromatography-mass spectroscopy method were 

used. As a result of analysis, coumarin derivatives, 

sesquiterpene lactones and acids were determined in the 

sum of extractive substances obtained by acetone 

extraction of the aerial parts of Cretica species. 

Samples of the herb of Lecokia were analyzed by 

GS-MS method and the results of the chemical 

composition are given in table No 1. Malic acid, 

eudesmanolide sesquiterpene lactone and coumarin 

derivatives were obtained from the aerial parts of Lecokia 

cretica. 

As a result of the chromatographic analysis of 

Lecokia cretica plant samples, 14 compounds with 

different molecular masses and chemical structures were 

identified. 

 

Table 1. The lists of the component names, retention times, formulas, and molecular masses. 

№ Name Retention time Formula M, g/mol 

1 D-Alanine, N-ethoxycarbonyl-, ethyl ester 4.07 C8H15NO4 189.21 

2 Butanoic acid, 2,3-dichloro-, methyl ester 5.13 C5H8Cl2O2 171.02 

3 2,4,6-Trimethoxystyrene 11.46 C11H14O3 194.23 

4 Hexadecanoic acid, methyl ester 14.02 C17H34O2 270.5 

5 α-Santonin 19.31 C15H18O3 246.30 

6 Hexadecanoic acid 2-hydroxy-1-

(hydroxymethyl) ethyl ester 
22.58 C19H38O4 330.5 

7 Diisooctyl phthalate 23.16 C24H38O4 390.6 

8 Bergapten 16.04 C
12

H
8
O

4
 216.19 
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 Fig. 2. D-Alanine, N-ethoxycarbonyl-, ethyl ester, C8H15NO4 (1) 

 

 

 

 

Fig. 3. Butanoic acid, 2,3-dichloro-, methyl ester C5H8Cl2O2 (2) 

 

 
Fig. 4. 2,4,6-Trimethoxystyrene C17H3403 (3) 

 

 

 
Fig. 5. Hexadecanoic acid, methyl ester C

17
H

34
O

2 (4) 
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№ Name Retention time Formula M, g/mol 

9 7H-Furo[3,2-g] [1] benzopyran-7-one, 9-

methoxy- 
11.15 C12

H
8
O

4
 216.0 

10 Pimpinellin 17.60 C13
H

10
O

5
 246.21 

11 2-Propenoic acid, 3-(4-hydroxy-3-

methoxyphenyl) 
17.60 C10

H
10

O
4
 194.18 

12 Isopsoralen  16.04 C11H6O3 186.16 

13 Angelecin 11.15 C
11

H
6
O

3
 186.16 

14 Methoxsalen 11.15. C12
H

8
O

4
 216.19 
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Fig. 6. 

Fig. 6. α-Santonin C
15

H
18

O
3 (5) 

 

 
 

Fig. 7. Hexadecanoic acid 2-hydroxy-1-(hydroxymethyl) ethyl ester C19H38O4 (6) 

 

 
 

Fig. 8. Diisooctyl phthalate C
24

H
38

O
4 (7) 

 

 

 
 

Fig. 9. 7H-Furo[3,2-g] [1] benzopyran-7-one, 9-methoxy- C
12

H
8
O

4 (8) 
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Fig. 10. Pimpinellin C13

H
10

O
5
 (10) 

 

 

Fig. 11. 2-Propenoic acid, 3-(4-hydroxy-3-methoxyphenyl C10H10 O4 (11) 

 

 

 
 

Fig. 12. Isopsoralen C11H6O3 (12) 

 

Fig. 13. Angelecin C
11

H
6
O

3
 (13) 

 
 

Fig. 14. Methoxsalen C
12

H
8
O

4 (14) 
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Conclusions 

1. The distribution area of Lecokia cretica (Lam.) DC 

species in flora of Azerbaijan has been determined in 

Lankaran. 

2. For the first time, via the Gas-Chromatography-Mass-

Spectrometry method 6 coumarins and 7 different other 

components were obtained from the aerial parts of the 

Lecokia cretica plant distributed in the flora of Azerbaijan: 

1. D-alanine, N-ethoxycarbonyl-ethyl ester (C8H15NO4); 

2. Butanoic acid, 2,3-dichloro-, methyl ester (C5H8Cl2O2); 

3. 2,4,6- Trimethoxystyrene hexadecanoic acid methyl 

ester (C17H34O2); 4. Hexadecanoic acid methyl ester 

(C17H34O2); 5. Sesquiterpene lactone-α-santonine 

(C15H18O3); 6. 2-hydroxy-1-(hydroxymethyl) ethyl ester 

of hexadecanoic acid (C19H38O4); 7. Diisooctyl phthalate 

(C24H38O4). Coumarins obtained from the aerial parts of 

Lecokia cretica species: 1.Methoxsalen (C12H8O4); 

Bergapten (C12H8O4); 4. Pimpinellin (C13H10O5); 5. 

Isopsoralen; 6. Angelecin 

3. According to the results using gas-mass-spectroscopy 

methods, they were identified and the components of the 

chemical composition of the aerial parts of the species 

were studied by the GC-MS. 

4. Species of this family are widely used in folk medicine 

due to their anti-inflammatory and antiseptic properties. 
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Introduction. According to the World Health 

Organisation (WHO), more than 80% of the world 

population in developing countries primarily uses herbal 

medicines for their health needs. From this perspective, it 

is particularly relevant to study for the first time the 

biologically active substances - coumarin and 

sesquiterpene lactone nature, which are predominant in 

the species Lecekia cretica belonging to the Apiaceae 

family. Material and methods. The object of the study 

was Lecokia cretica (Lam.) DC. In the middle of 

February, the plant was collected from Lankaran’s 

district Hirkan area. Biologically active substances 

obtained from species of the Apiaceae Lindl. family, 

such as coumarins, flavonoids, steroids, and 

sesquiterpene lactones, exhibit a wide range of beneficial 

activities (including anti-inflammatory, antibacterial, 

antimicrobial, cardiotonic, anti-malignant, fungicidal, 

insecticidal). The identification of biologically active 

compounds in Lecokia cretica (Lam.) DC.was carried 

out by Gas-Chromatography Mass-Spectrometry (GC-

MS) method. Lecokia cretica is the only representative 

of the Lecokia  genus found in Azerbaijan. Only one 

species, Lecokia cretica belongs to this genus. 

Morphological properties: the trunk is straight, furrowed 

and branched from above,  with 30-50 cm height. Fruits 

are oval, 10-15 mm long. Blooms and bears fruits in 

May-June. Distribution area: Lankaran mountains, 

Republic of Azerbaijan. In the middle mountain belt - In 

shady forests. It is a perennial, bare plant. Only one 

species, L. cretica belongs to the genus. Flowers are 

bisexual, sometimes unisexual, monoecious, rarely 

dioecious, generally found in compound umbels, rarely 

found in simple or hypanthodium. In the lower part of 

the umbels, there is usually a curtain consisting of  

several leaves (sometimes 1-2 leaves that fall quickly), 

and in the lower part of the umbels, there are sepals. 

Sepals might be present or absent. Petals are usually tiny, 

5 pieces, white, pink, yellow, greenish, with 5 stamens. 

Inferior ovary, two-parted, subcolumnar at the apex 

(stylopodium, glandular disk), and two columnar; the 

lower column is usually conical or cushion-shaped, 

sometimes flat, ring-shaped or cuboidal. The fruit is dry, 

divided longitudinally into two one-seeded mericarps. 

Lecokia  cretica is a perennial glabrous plant. Only one 

species, L. cretica belongs to Lecokia genus. Lecokia is a 

monotypic genus of flowering plants belonging to the 

family Apiaceae. It just contains one species, Lecokia 

cretica (Lam.) DC. Distribution:. Caucasus. (Talysh). 

Worldwide distribution: Balkans.-Malaysia. (Asia 

Minor), Iran. (northern). In Azerbaijan, it is common in 

Lankaran Mountains, middle-mountainous area, in shady 

forests. Results and discussion. The chromatographic 

analysis was shown six coumarins and seven various 

other components were obtained from the aerial parts of 

the plant: 1. D-alanine, N-ethoxycarbonyl-ethyl ester 

(C8H15NO4); 2. Butanoic acid, 2,3-dichloro-, methyl ester 

(C5H8Cl2O2); 3. 2,4,6-Trimethoxystyrene hexadecanoic 

acid methyl ester (C17H34O2); 4. Hexadecanoic acid 

methyl ester (C17H34O2); 5. Sesquiterpene lactone-α-

santonine (C15H18O3); 6. Hexadecanoic acid 2-hydroxy-

1-(hydroxymethyl) ethyl ester (C19H38O4); 7. Diisooctyl 

phthalate (C24H38O4). Coumarins obtained from the 

aerial parts and roots of Lecokia cretica species: 1. 

Methoxalen (C12H8O4); 2. Bergapten (C12H8O4); 4. 

Pimpinellin (C13H10O5); 5. Isopsoralen 

(C11H6O3)  6.Angelicin (C11H6O3). Conclusian. The 

distribution area of Lecokia cretica (Lam.) DC species in 

flora of Azerbaijan has been determined in Lankaran. For 

the first time, via the GC-MS method 6 coumarins and 7 

different other components were obtained from the aerial 

parts of the Lecokia cretica plant distributed in the flora 

of Azerbaijan. According to the results using gas-mass-

spectroscopy methods, they were identified and the 

components of the chemical composition of the aerial 

parts of the species were studied by the 

Chromotography-Mass-Spectroscopy Method. Species of 

this family are widely used in folk medicine due to their 

anti-inflammatory and antiseptic properties. 

Keywords: Lecokia cretica, sesquiterpene lactone, 

phenolic acids, coumarin derivatives, Gas-

Chromatography-Mass-Spectrometry 
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