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The research of essential oil’s chemical composition
in species of genus Cupressus L.,
growing in Crimean south coast
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Summary. The study revealed the qualitative composition and quantitative content of essential oils from nee-

dles of 10 species of Cupressus L., growing on the Southern Coast of the Crimea. Needles of Cupressus arizonica

Green can be recommended as a potential raw material for producing high-quality essential oils.
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Introduction. Cypresses are related to kinds,
the introduction of which began long time ago.
The first planting of Mediterranean cypresses
has been known since 1778. For the short period
this kind became one of the most spread park
trees on the Crimean South coast. Other kinds of
cypresses were represented later in fifties of
XIX century [1]. The information about compo-
sition of cypress’s essential oils, growing in con-
ditions of the South Crimean Coast, were gained
in 80s of XX century. These researches deal with
only monoterpene composition. Due to develop-
ment of equipment and methodological bases
and highly increased needs of population in nat-
ural medical products, the aim of this work was
more exact research of essential oil composition
in different kinds of cypresses in period of their
maximal accumulation.

Materials and Methods. Needles of 10 species
of Cupressus L. were collected in arboretum Ni-
kitskiy Botanical Garden — National Scientific
Centre (Southern Coast of the Crimea, Ukraine)
in 2007-2010. Samples of needles were separate-
ly subjected to hydrodistillation for 5 h using a
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Ginsberg-type apparatus. Composition oils mea-
sured using Agilent Technology 6890 chromato-
graph with a mass spectrometer detector 5973,
HP-1 column, length 30 m, internal diameter —
0.25 mm. Oven temperature was programmed
from 50 to 250 °C at a rate 4 °C/min. Injector tem-
perature — 250 °C, carrier gas — helium flow
rate — 1 cm?/min. The transfer from the gas
chromatograph to a mass spectrometric detector
temperature reached 230 °C. Source tempera-
ture was maintained at 200 °C. Electron ioniza-
tion at 70 eV was carried out in the ranking of
the masses m/z 29 to 450. The identification of
every component was achieved by comparing
their mass spectra with those reported in NIST
05-WILEY.

Results and Discussion. Minimal amount of
essential oil in cypress needles is in spring
months (March-May), when it is impossible to
highlight it. Next minimum is in the second half
of summer (June-August, depends on species).
At the same time the maximal contest of essen-
tial oil is in autumn period (October-November).
Maximal meaning of essential oil mass fraction
(% on dry mass) in needles is: in Cupressus fune-
bris Endlicher (sin. Chamaecyparis funebris
(Endl) Franco) and Cupressus arizonica var.
glabra (Sudw.) Little (sin. Hesperocyparis glabra
(Sudw.) Bartel) — 0,43 %; Cupressus torulosa
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D.Don — 0,39 %; Cupressus macnabiana Murr.

(sin. Hesperocyparis macnabiana (A. Murray bis)
Bartel) — 0,33 %; Cupressus lusitanica Mill.
(sin. Hesperocyparis lusitanica (Mill) Bartel) —
0,21 %; Cupressus sempervirens L. — 0,18 %;
Cupressus goveniana Gord. (sin. Hesperocyparis
goveniana (Gordon) Bartel — 0,16 %); Cupressus
guadalupensis Wats. (sin. Hesperocyparis guada-
lupensis (S. Watson) Bartel) — 0,11 %; Cupressus

duclouxiana Hickel — 0,08 %; Cupressus macro-
carpa Hartweg (sin. Hesperocyparis macrocarpa
(Hartw. ex Gordon) Bartel) — 0,05 %.

On purpose of distinguishing the meaningful
components in essential oil, which can influence
its value, the qualitative composition of oil in
period of maximal accumulation (October-No-
vember) was researched. Over 140 components
were identified (table 1).

Table 1
The main components of essential oil in needles of different species of Cupressus L.
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1. | a-thujene 0,19 1,71 0,93 0,55 0,15 0,43 0,38 0,40
2. | o-pinene 43,82 7,99 18,27 2,68 16,58 0,89 0,91 2,93 20,11 1,09
3. camphene 0,28 0,25 0,15 0,44 0,94
4. | sabinene 0,65 23,39 13,72 0,47 3,04 1,36 7,95 7,13 0,15 4,05
5. | P-pinene 1,71 0,48 0,82 0,08 0,41 0,13 0,19 2,16
6. | myrcene 2,42 3,90 3,14 0,51 1,87 0,55 3,75 1,67 2,10 2,29
7. | 5-3-carene 12,90 0,07 0,13 1,23 11,58 | 0,09 2,12
8. | a-terpinene 3,58 1,58 0,09 1,09 0,28 2,43 1,64 1,53
9. cymene 0,96
10. | p-cymene 0,35 0,27 0,18 0,59 0,35 1,71 1,62
11. | limonene 2,91 2,69 2,25 15,32 | 17,28 1,96 7,20 2,08 3,83 8,23
12. | 1,8-cineocle 0,98
13. | y-terpinene 0,20 5,90 2,78 0,19 1,45 0,66 3,79 3,86 0,08 2,32
14. | terpinolene 1,88 2,76 1,70 0,40 1,25 0,52 1,63 1,84 0,20 1,41
15. | linalool 0,42 0,12 0,91 0,33 0,38 0,38 0,29
16. | camphor 0,13 1,05 0,62 0,17 16,37
2,6,6-trimethyl-
17. | cyclohept-3- 13,70
en-1-one
isobutyl
18. butyrate 1,00
19. | umbellulone 0,15 0,20 6,75 436 0,58 0,25 6,69
20. | terpinen-4-ol 0,88 14,96 | 17,70 0,65 449 6,01 11,66 | 23,96 | 0,26 10,33
21. | o-terpineol 0,52 0,60 0,58 0,18 0,62 0,52 1,38 2,00 0,46 0,90
22. | citronellol 0,41 1,46 1,32 0,12 0,45
93, thymol, methyl 0,27 1,32
ether
24. | bornyl acetate 0,42 0,82 0,34 0,84 0,18 8,67
25. | thymol 0,90 1,22 3,02
96, | 1~ terpinyl 0,33 1,37
acetate
97 terpinen-4-yl 145
acetate
98, | terpinen-d-ol 0,13 045 | 0,32 1,32
acetate
29, 4-terpinyl 1,06
acetate
30, | o-terpinyl 6,42 1,14 | 091 | 0,19 | 1,99 1,74 | 2345 5,98
acetate
31. | a-ionol 3,35
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Continuation of Table 1

1 2 3 4 5 6 7 8 9 10 11 12
32. | caryophyllene 0,15 0,41 0,62 1,06 0,30 0,61
33. | dihydro-p-ionol 2,77
34. | B-cubebene 2,87
35, | Cis-muurola- 3,35 | 2,80 443 | 3,65 1,47
3,5-diene
cis-muurola-
36. 4(14) 5-diene 0,26 6,76 6,27 6,19 10,33 12,10 2,96 0,19
37. | germacrene-D 1,16 0,88 0,26
3g, | cadina-3,5- 2,63
diene
39, citropellyl 1.49
propionate
40. | epizonarene 0,15 1,99 3,72 4,42 1,46 0,33
41. | isoledene 2,50
42. | 6-cadinene 0,23 1,19 1,51
43. | cis-kalamenene 1,11 0,52 3,08 4,46 0,45 1,10
44. | italicene ether 0,63 1,50
45, | cis-muurola-5- 041 | 057 0,93 | 0,85
en-4-p-ol
46. | elemol 4,52 0,24 0,10
47, | cis-muurola-5- 059 | 1,39 1,27 | 1,26
en-4-a-ol
48. | nerolidol 0,23 2,28
49, | caryophyllene 0,35 | 044 | 297 | 016 | 0,22 0,22 | 045 | 0,22
oxide
50. | cedrol 12,57 1,99 4,62 0,54 0,10
51. | cubenol 1,19 0,28
52. | 1-epi-cubenol 0,97
53. | a-acorenol 3,97 13,42
54. | P-acorenol 0,59 1,83
55. | y-cadinol 0,31 0,58 0,39 0,25 2,04
56. | epi-a-cadinol 0,86 1,19 1,03 2,26
57. | a-cadinol 1,01 3,16 3,94 5,61 2,17 4,86 0,96 3,43
58. | 14-norkadin-5- 0,40 0,18 3.08 4,21
ene-4-one
59. | cupressene 0,69 0,17 1,20 1,67
60. | kaur-15-ene 4,54 1,87 2,56 0,20
61. | epi-manoiloksid 0,48 0,74 1,00 0,83 0,64 12,50 1,43
62. | manoiloksid 0,13 1,31 4,00 0,32
63. | rimuene 0,93 0,21
abieta-
64. | 8(14),9(11),12- 4,07
triene
g5, | dibydro 0,30 0,16 1,11 | 1,17 | o021
abietane
66. | isopimaradiene 1,88
67. | phyllocladene 1,27 1,96 0,55 9,88 0,37 1,89
13(16),14-
68. labdien-8-ol 0,93 3,45 3,38 9,05 7,69
69. | kauran-16-ol 1,40
70. | nezukol 0,29 2,23 0,34 3,42 5,95
71. | totarol acetate 4,66
72. | phyllocladanol 1,21
73. | totarol 0,28 1,80 1,10 0,79 0,13 1,21 0,11
74. | ferruginol 0,29 0,22 0,89 0,25 0,43
Total identified
98,60 99,66 98,89 77,64 96,84 90,33 97,35 97,17 75,85 97,64
compounds
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Conclusion. Gaining information about main
components of composition in essential oil of ne-
edles from cypresses is mainly correlates with
information from literature [2-6]. But the further

the country of growing cypresses is from the So-
uth coast of Crimea, the more differences in che-
mical composition of essential oil can be seen. Tho-
ugh dominant components are still in large amount.

Hocaigskenas Ximigaaoro criaaxy edipunx oJiit Bugis poxy Cupressus L.
B ymoBax IliBgennoro yzoepesx:ksa Kpumy

H.IO. Mapuyk

HikiTcbruit 6oraniunmii cay — HanionasneHnit HaykoBuii 1eHTp HanionasneHoI akazemii arpapHux Hayk YKpainu

Hikira, fnra, AP Kpum, 98648

Pesiome. [JocmigxkeHo AkicHMii ckaf i KinbricHMi? BMicT epipHMX ottt i3 risok 10 BuniB Cupressus L., Aki 3pocTaioThb
Ha IliBpennomy ys30epeskixi Kpumy. Tinku Cupressus arizonica Green MOKyTb OyTU pPEeKOMEHZOBaHI AK IOTEHIiHA

CUPOBMHA AJIs BUPOOHMIITBA BYICOKOAKICHMX eDipHMX OJIiiL.
Karouosi cioBa: Cupressus L., edpipra ogia, TepreHoinm.

References

1. Baxapenxo I'.C. Buosorudeckne OCHOBBI MHTPOLYK-
MM U KyJbTYphI BUIOB poaa kunapuc (Cupressus L.). —
K.: Arpapna nHayka, 2006. — 256 c.

2. Emami S.A., Asili J., Rahimizadeh M., Fazly
Bazzaz B.S., Hassanzadeh M.K. Chemical and antimicro-
bial studies of Cupressus sempervirens L. and C. horizen-
talis Mill. essential oils // Iranian Journal of Pharma-
ceutical Sciences. — 2006. — Vol. 2, No 2. — P. 103-108.

3. Pierre-Leandri C., Fernandez X., Lizzani-Cuveli-
er L., Loiseau A.-M., Fellous R., Gamero J., Andr olib C.
Chemical composition of cypress essential oils: volatile
constituents of leaf oils from seven cultivated cupressus
species // Journal of Essential oil Research. — 2003. —
Vol. 15, No. 4. — P. 242-247.

4. Adams R.P., Zanoni T.A., Cambil A.L., Barrero A.F.,

Cool L.G. Comparisons among Cupressus arizonica Gre-
ens, C. benthamii Endl, C. lindleyi Klotz. ex Endl. and C.
lusitanica Mill. using leaf essential oils and DNA finger-
printing // Journal of Essential Oil Research. — 1997. —
Vol. 9, No. 1. — P. 303-309.

5. Gallis A.T., Doulis A.G., Papageorgiou A.C. Varia-
bility of cortex terpene composition in Cupressus sem-
pervirens L. provenances grown in Crete, Greece // Sil-
vae Genetica. — 2007. — Vol. 56, No. 6. — P. 294-299.

6. Malizia R.A., Cardell D.A., Molli J.S., Gonzalez S.,
Guerra P.E., Grau R.J. Volatile constituents of leaf oils
from the Cupressaceae family: part I. Cupressus macro-
carpa Hartw., C. arizonica Greene and C. torulosa Don
species growing in Argentina // Journal of Essential Oil
Research. — 2000. — Vol. 12, No. 1. — P. 59-63.

www.bioorganica.org.ua

43



