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ABSTRACT

A total of 11 samples of the aerial part of Origanum cyrenaicum were analysed fresh and dry for their essential oil
contents and for the effect of seasonal variation on the concentration of these oils. Compounds characterized by gas
chromatography and mass spectrometry were divided into 4 groups according to their molecular structure. The first
group which contain monoterpenes hydrocarbon This group was in the highest concentration in spring during the
month of May. The second group was the oxygenated form showed the highest concentration in spring during the
month of May. While the third and fourth groups were the sesquiterpene hydrocarbon and the oxygenated. Showed
high concentrations in the fall season during the month of October. Most compounds found were (D-germacren-4-
ol, 33.57%)-(caryophyllene oxide, 28.49%) - (trans-caryophyllene, 24.76%) - (epizonarene, 21.94%) - (germacrene-
D, 17.43%) The high concentration of compound D-germacren-4-ol, (33.57%) occurred in October in fall season.
The results of this study indicate that Origanum cyrenaicum is rich sesquiterpene hydrocarbons and oxygenated
sesguiterpenes oils specially during the fall season.

Key words: Origanum cyrenaicum, essential oils, seasonal tiamiaD-germacren-4-ol, caryophyllene oxide, trans-
caryophyllene, epizonarene, germacrene-D

INTRODUCTION

The Origanum species are sub shrubs or perennibbk heith several stems, ascending or erect, sufilses
petiolate leaves and flowers in verticillastersraggted in dense or loose spikes which are arraingaganiculate
or corymbiform inflorescence. Origanum plants aiéely used all over the world as a very populacspunder the
vernacular name 'Oregano’. They are of great ecamémportance which is not only related to theie & a spice.
In fact, as recent studies have pointed out, oredgamused traditionally in many other ways as tksisential oils
have antimicrobial, cytotoxic and antioxidant aityiv1,2] reviewed the chemosystematic investigaton the
mono- and sesquiterpenoids in the ge@uiganum (Labiatae) and published their findings in phytciistry and
stated that they have examined the volatileOdfyanum species native to Crete together with two natyrall
occurring hybrids. The main volatiles found werenpared with all the existing published analysesGaiganum
and the taxonomic significance of volatile oil carsjtion was assessed. Results and the existingtdgédher
showed convincingly that moSriganum species are rich either in sabinyl compounds ony¢tycompounds but
never both. In Croatia [3] the volatile constitienf Origanum vulgare L.ssp. grown wild in Croatiare studied
and the result showed that sample®©oifganum vulgare ssp . were collected from the same geographiciartee
south of Croatia at different seasons of growthveHaaximum concentration fluctuations for the masmponents
of fresh plant material: thymol [149.2-1124.4mg @@P-1], carvacrol [51.6-564.3 mg (100g)-1], p-cyrag0.2-
220.9 mg (100g)-1] ang-terpinene [50.1-217.5 mg (100g)-1]. The oreganat tvas analysed belonged to a
thymol/carvacrol chemotype. The season of collgctffected the qualitative and quantitative comypasiof the
essential oil. The most impressive difference weesihcrease op-cymene content in August. After the drying of
the plant material, all samples showed a minorsseatial oil yields when compared with fresh plaftsying at
room temperature had no effect on the qualitatoramosition of oregano oil. Because of the varigpihf essential
oil compositions from seasonally collected frestd dried oregano, it would be important to checkdhantity and
quality of such components, [4] studied the impmedioth the season of collection and drying onvbiatile.
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MATERIALSAND METHODS

The plant collected during the period 11/4/20033/2004 from the Green Mountain, Number of colldcsamples

were 11 of the wild grown plant @. cyrenaicum. Identified by the Botany department. The leavesewibe only

part screened in this study. Two sections: fresti@®e - frozen the other section was dried at r¢emperature. The
collected plant material was air-dried at room terapure for 10 days resulting in a totally dry plamaterial. Fresh
leaves were cut into small pieces and immersedaiteryvand then 5ml of glycerin was added and @f2# hours

without distillation to facilitate the liberatiorf aromatic oil associated with glycosides throulgé dlegeneration of
enzymes. The quantity of the plant sample extra¢i®® g) were subjected to hydro-distillation foh7using a

Clevenger-type apparatus to extract oils. Storiggpeetial oils in dark glass bottles with suitatd@<in cool place
away from light.

Table1 Summary of collections

No. | Date of collected Plantused as Weight of ptatitacted| Method of extracted ~ Volume of oil in [l
1 25/04/2003 Fresh 100 g Hydro distillation 0.3
2 | o090/05/2003 |-FeSh 100 Hydro distillation 0.3
Dry g Y 0.4

3 16/05/2003 Dry 100 g Hydro distillation 0.35
Fresh T 0.14

4 30/05/2003 Dry 100 g Hydro distillation 01

5 06/06/2003 Dry 100 g Hydro distillation 0.23
Fresh T 0.18

6 13/06/2003 Dry 100 g Hydro distillation 025
Fresh T 0.11

7 08/08/2003 Dry 100 g Hydro distillation 022
Fresh T 0.18

8 15/08/2003 Dry 100 g Hydro distillation 012
Fresh T 0.15

9 04/09/2003 Bry 100 g Hydro distillation 015
Fresh R 0.26

10 19/09/2003 Dry 100 g Hydro distillation 0.2
11 09/10/2003 Fresh 100 g Hydro distillation 0.2

Dry 0.2

RESULTSAND DISCUSSION

The oil samples showed in GC analysis presenceafgat retention times and percentage areas. gisaifthe oil

samples by using gas chromatography and gas chograghy / mass spectrometry gave the qualitativk tha

guantitative results for all compounds found insaimples by measuring the area under each pedieb@€ and
examining each peak by mass spectra. Finalizingeat is by comparing the results from the maeeisa with a
computerized data base for all essential oils.dfwoilar results another technique was used tordjetsh between
the results is by applying the retention index folanfor two known peaks located before and after uhknown
peak. By using these indexes, all compounds wendtiiied.

The total compounds identified to be present isathples are divided into four groups:
a- Monoterpene hydrocarbon

b- Monoterpene with oxygen (oxygenated).

c- Sesquiterpene hydrocarbon

d- Sesquiterpene with oxygen (oxygenated).

Discussing all compounds according to season woatdoe practical because of the many compounddiiigen
with very low percentage concentration. Choosirg lifghest percentage compounds and studying theardiag
to their concentration in different seasons andating to their percentage in the dry and freshpgaswould give
a clearer picture of the comparisons data.

The summer season samples

This season starts at8& May and ends on the 2®f August. Nine samples were collected in thisseea four
samples were analyzed as fresh samples and five drgr Volumes of oil extracted from each sampie@esented
in (Table 1). The monoterpenes were fairly hightypweentrated except in dry sample collected on Bfi@. average
of the percentage concentration of the samplesruhgecategory was highest on the collection @t80/5 which
showed the highest concentrationogpinene (9.05%) of all collections and the lowestgentage on the collection
date of 8/8. Oxygenated monoterpenes were hightgerated in these samples. The collection daB9&F gave
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the highest average percentage concentration andotfmpound carvacrol was the highest in this ctiiacand in
all collections under this category (14.59 %).
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Sesquiterpene hydrocarbons showed the highesnhiteatration in all categories with average peraggtaf 9.06 %
at the collection date of 15/8 which showed also lifghest percentage concentration of compoundrbDvagene
(17.43%). Oxygenated sesquiterpengke collection date of 13/6 showed the highest ayer percentage
concentration and represents the highest concemtraf compound D-germaceren-4-ol (20.08%) on thmes

collection date.

The fall season samples: This season starts on"™8f August and ends on $&f November. Four samples were
collected in this season two dry and two fresh dasnwere studied. Monoterpenes were quite low imceatration
during this season which can be understood becafi$mt summer season just passed and most of ghe li
monoterpenes had evaporated. Fresh sample collestiethe nineteenth of September showed the highest
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concentration of monoterpenepinene (6.01%) and the same collection showedhitjeest average concentration
of 2.84 % others were poor in monoterpenes. Safeetefwere noticed for the Monoterpenes oxygeneaatelgory
with some increase in concentration. The collectiated on fourth of September showed 4-terpenaoksgmting
the highest concentration with 6.95 % and highestage concentration of 3.61 % and the disappeafimgany
oxygenated monoterpenes compounds were clearsicditegory.

Sesquiterpene hydrocarbons the concentration stareasing in this category because of high evdjmora
temperature needed for this type of compoundsekeusterpenérans-caryophyllene was the most found terpene in
this category with 16.11% in the collection dateted fourth of September which also showed thedsghverage
concentration 8.89 %. Oxygenated sesquiterpensscttiegory was the highest produced in this seddost
concentrations were fairly high. The highest wagdbmaceren-4-ol on the collection date ninth ofaBer with
33.57 % and the highest average concentration evahd same date with 11.19%.

The spring season samples

Most of the spring samples were poor in oil produttecause the plant was not mature enough toupeothe
essential oils. Monoterpene hydrocarbons Dry saropleected on sixteenth of May was havingpinene with
concentration of 9.07% which also represent théndsy average concentration 4.61%.While the sameagee
concentrations were found in the sample collectedtveenty-fifth of April with comparable concentratis of
monoterpenes. Oxygenated monoterpenes the samdesahgwed the highest average concentration (5%) an
carvacrol was the highest oil in the category (23]

The Sesquiterpenians-caryophyllene was on the top of the concentratamking with 24.76% on the ninth of
May this sample showed the highest in average carat®on of 12.81%. Oxygenated sesquiterpenes ctitiegory
was poorly presented by all spring samples; thig l@v concentration explained may be by the immigtwf plant
in this season.

CONCLUSION

The oils ofOriganum cyrenaicum were analyzed by GC/MS and confirmed the assessafehe constituents of
oils, with acceptable comparison with previouslypaded oils of otherOriganum species. The highest
concentrations were (D-germacren-4-ol, 32.08%jdy(mahyllene oxide, 28.49%)-(trans-caryophyllene,75%6)-
(epizonarene, 21.94%)-(germacrene-D, 17.43%)-(canlal4.59%)-(4-terpineol, 12.67%)-pinene, 9.07%)f-
thujopsan-2-ol, 8.1%)-(cadinol <epi>, 7.53%)-{-terpinene, 7.27%)Btpinene, 7.07%)-(sabinene, 7.03%)-
(isopulegol, 6.69%)e¢(-thujopsan-2-ol, 6.34%)-(2-hexenyl benzoate E, @Ppdinalool, 5.86%)-¢-cadinol, 5.39%)-
(octanedioic acid, diethyl ester, 4.87%)-(p-cymeh®2%)-(thymol, 4.31%)p-bourbonene, 4.24%jfterpineol,
2.60%)-(-phellandrene, 1.95%) and (camphene, 1.77%). Bhtke first report of oils from the Libyan endemic
plantOriganum cyrenaicum

The effect of season was studied in brief and thaaterpenes concentration was changing were vawyitighigh
concentrations in spring season and decreasingugtgdwith the lowest concentration in fall seasdrhe
oxygenated monoterpenes were showing similar patisrthe monoterpenes with some different condéonsa
Sesquiterpenes showed a falling treéndconcentration while oxygenated sesquiterpenspe@ally from dry
extract) showing a clear gradual increase in camagon in the samples collected from April to Cuto.

REFERENCES

[1] Russo M., Galletti G., Paola B. & CarnaciniAAgric. Food Chem. 1998,46, 3741-3746.

[2] Ruberto, G. Biondi, D. Mel, R and PiatteHilavour Fragrance J.1993, 8: 197-200.

[3] Robert, Wilson. A complete Guide to Understandimgl Using Aromatherapy for Vibrant Health & Beauty,
McGraw- Hill .UK. 1995

[4] Lawrence, B. MPerfumer and Flavorist, 1984, 9:41-51.

[5] Larkov,O.; Dunkelblum, E.; Zada, A.; Lewinsohn, Ereiman, L.; Dudai, N.; & Ravid, U. Flavour and
Fragrance Journal 2004, 20: 109-114.

[6] Kokkini, S; Karousou, R; Dardioti, A; Krigas, N &lnarasT. Phytochemistry, 1997, 44:5 883-886.

[7] Kokkini, S. & Vokou. D. (1989)Flav& Fragran J. 1989, 4:1-7.

[8] Jerkovi-.I Masteli. J & Milo. M. J. of Food Science & Technology . 2001,36: 649-654.

[9] Jafri S.M. & EL- gadi, A. Flora of Libya 96-101, Aateh University1985

[10]Fischer, N., Nitz, S., & Drawert. Flavour and Fragrance J. 1987, 2: 55-61.

42
Pelagia Research Library



