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ABSTRACT

It is judicious to be reminiscent of the environtaénconditions of plant growth being a primary fact
affecting the components and amount of constituémtessential oils making the pharmacological astio
of essential oils uncertain. The wide range of ristion for Vitex agnus castus (VAC) in Iran maiiea
suitable candidate for assessing the chemical |@®fiof samples collected from three different ptace
The GC-MS analysis of the essential oils obtaingdthe hydrodistillation of the plant materials, led
identification and quantification of 30, 7, and 18ompounds representing 74.95, 82.53 and 84.41
percent of total oil for Qum, Khorasan and Tehrammgples, respectively. All samples were rich in
monoterpenes including monoterpene hydrocarbons.8{484.48%), monoterpene alcohols (~0.7-8%)
and sesquiterpenes (9.45-31.33%). A diterpene campo(3.11%) was found only in Tehran samples.
The variations in presence or absence and alsoidlemtity of some compounds were quite evident & th
VAC fruits.
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INTORDUCTION

Following on from recent advancements, in a timeimfreased considerations to natural products as a
safe herbal remedies, it is as important as evegather detailed documentations of the latter ifiecént
aspects.Vitex agnus castugVerbenaceae) commonly known as chaste berry hagidaspread use and
holds a high reputation in herbal medicine among #mcients, due to its effectiveness in managemént
several different disorders such as its usage iwvemtion and treatment of the pre-menstrual syndrom
symptoms like depression, irritability, anxiety, stelgia, fatigue, and headache [1-3]. The merit thod
traditional use ofVitex agnus castugVAC) has been supported by the isolation and tifleation of
several different biologically active chemical ctngents, including polyphenols (flavonoids), irids,
diterpenoids, tannins, and essential oils extradtedn VAC fruits [4-9]. A large number of literates
have been published on screening the bioactivitd a@marmacological activities of different classes o
the compounds present in the plant [10-15]. In eemé study conducted by Sarikurkcu et al., essenoila
and different solvent extracts of VAC fruits werealyzed for their antioxidant activity that exhiit
excellent activity for water extract of the plantntaining higher amounts of phenolic compounds. Low
urease- (32.0%) and chymotrypsin- (31.4%) inhilyitactivity, and moderate (41.3%) anti-inflammatory
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activities for aerial parts of VAC extract [16,17lenopausal balance in humans with two essentild oi
extracted from leaves and berries of the VAC showedely divergent response to use of the olil,
mirroring contraindications to the use of herb [18Yot surprisingly, components and amount of
constituents in VAC essential oils could be vamalgdccording to diversity of the growing condition$
these genus distributed all over the world. Diffes in contents of the VAC essential oil may cause
variation in achieving the ideal pharmacologicati@at of the essential oil. Hence, it is judicious have

a deeper insight to chemical profiles of the VACsesdial oils with differences in environmental
conditions of plant growth. In order to have theedictability and reproducibility in designing an
efficient natural medicine containing VAC essentdl, there is a need to assess the chemical praffl
VAC growing in different places. Herein, we tried study the variations in components of the VAC
essential oils of three samples growing in différaoil conditions, temperature and at differentitadtes

in Iran.

MATERIALSAND METHODS

Plant materials

Fruits of VACs that were grown widely at differeadtitudes from Qum with dry desert climate (3458/N latitude
and 51°0%7"E longitude) Khorasan with semi-desert climate 2366"N latitude and 56°322"E longitude) and
Tehran with semi-arid desert climate (3546'N latitude and 51°233"E longitude) in Iran were collected during
the month of July. The identities of the samplesen@nfirmed by anatomical examination in compariadth the
herbarium specimen retained in the School of Pheynmgehran University of Medical Sciences, Iran.

Essential oil extraction

The essential oils of each collected sample (50wgye extracted by hydrodistillation for 4 h, usirg
Clevenger-type apparatus. The extracted essential exhibited light yellow color that were dried ev
anhydrous sodium sulphate and stored in the refrige(4 °C).

GC-MSanalysis

The essential oils were analysed by GC-MS using ham&lzu GCMS-QP5050A gas chromatograph
mass spectrometer, HP-5MS capillary column (30 nD.25 mm diameter x 0.25 um thick). Operating
conditions were as follows: carrier gas, heliumhwé flow rate of 1 mL/min; column temperature, 5nmi
at 60 °C, 60-230 °C at 2 °C/min and finally 3 min 280 °C; injector temperature, 240 °C; volume
injected, 1 pL of the oil in n-hexane (0.1%); spidtio, 1:67 at ionization potential of 70 eV. Mover,

ion source and interdace tempretures were 200 &l °Z, correspondingly, and mass range was from
m/z 43-455.

Identification of components

The constituents of the essential oils were idedif by their retention indices under temperature-
programmed conditions for n-alkanes and the oil @nDB-1 column under the same chromatographic
conditions. The identification of compounds was dahon direct comparison of the retention indicesl an
mass spectral data with those for the standardsbgndomputer matching with the Wiley 229, Nist 107,
Nist 21 Library, as well as by comparison of thagmentation patterns of the mass spectra with those
reported in the literature [19-22]. For quantificat purpose, relative area percentages obtainedFIy
were used without the use of correction factorsenehthe FID detector condition was set on a dugica
of the same column applying the same operationaditions.

RESULTS

The GC-MS analysis of the essential oil of VAC fsuicollected from three different places around Qum
Khorasan and Tehran led to the identification andangfication of approximately 30, 7, and 18
compounds, respectively. These compounds accouftedhe 74.95%, 82.53% and 84.41% of the total
components present in Qum, Khorasan and Tehran Wi@ts essential oils. All samples were
composed predominantly of monoterpenes includingnaterpene hydrocarbons (42.84-64.48 %), and
monoterpene alcohols (0.78-8.60 %). There were tab@®45-31.33 % sesquiterpene and 0-3.11 %
diterpene compounds; the percentage of compounaim fW¥AC fruit essential oils collected from Qum,
Khorasan and Tehran are presented in Table 1.
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Table 1: Chemical compositions of the essential cils of Vitex agnus castus fruits collected from different

places.
Compounds RI*  Percent (%) composition at different altitudes

Qum Khorasan Tehran
Monoterpene 42.84 64.48 61.40
a-Pinene 932 12.05 16.21 18.90
Sabinene 965  3.50 - 4.20
Arthole 978 - - 0.50
p-Pinene 982 - 13.15 5.61
Myrcene 983 1.45 - -
a - Phellandrene 100 0.37 - 0.33
p-Cymene 101 o0.18 - -
Limonene 102 8.49 23.01 12.50
B - Phellandrene 105 0.07 - 2.55
Bornyl acetate 127 0.16 - -
a— Terpinyl acetate 133 1657 12.11 16.81
Monoter pene alcohols 0.78 8.60 1.16
Linalool 108 0.22 6.50 0.66
Terpinene-4-ol 117 0.29 2.10 0.50
a-Terpineol 117 0.27 - -
Sesquiterpene 31.33 9.45 18.74
B- Elemene 137  0.13 - -
p-Caryophyllene 140 11.93 9.45 7.70
Cis -B - Farnesene 142 0.13 - -
o - Humulene 142 1.64 - -
o - Bergamoten 144 0.37 - -
Allo aromadendrene 144 0.37 - -
Trans -§ - Farnesene 145 0.39 - -
B - Selinene 148  0.30 - 0.35
vy - Bisabolene 148 0.05 - -
a- Selinene 149  0.35 - -
y - Cadinene 150 0.09 - -
8- Cadinene 150 0.08 - 1.12
Germacrene B 155 - - 4.20
Palustrol 156  0.46 - -
Caryophyllene oxide 155 1.03 - -
Viridiflorol 156  11.18 - -
Spathulenol 160 - - 1.33
B - Eudesmol 161 2.43 - 3.44
o - Bisabolol 164 0.07 - -
B - Farnesyl acetate 181 1.02 - 0.60
Diterpene hydrocarbons 0 0 311
Manool 205 - - 3.11
Total 74.95 82.53 84.41

* RI: retention indices to C8-C22 n-alkanes.

In all three samples, monoterpene hydrocarbons wbBee main component where-pinene, a—terpinyl
acetate, limonene anfl-pinene were some of the main components of the8€ ¥Vtuits essential oilso-
Pinene possessed highest percentages of 18.90 dsentied oil collected from Tehran followed by
Khorasan (16.21%) and Qum (12.05%). In the caselimbnine samples of VAC essential oil from
Khorasan has highest percentages (23.01%) follogdTehran (12.50%) and Qum (8.49%). Moreover,
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a-terpinyl acetate was maximum (16.81%) in essentidl collected from Tehran followed by Qum
(16.57%) and Khorasan (12.11%) samples.

Additionally, there was a monoterpene hydrocarbarthole, (0.50 %) that was present only in the VAC
essential oil from Tehran. p-Cymene and bornyl aeetwere present only in VAC fruits collected from
Qum and B-phellandrene with sabinene were present only inhr8re and Qum samples. Other
components of the monoterpene hydrocarbons contbiie@ portions of the essential oils, as it hasnbee
indicated in Table 1.

Among the monoterpene alcohols, linalool and tep@&i4-ol were detected in all samples. A minute
amount of a-terpineol was detected in the sample from Qum, revlwe-terpineol was absent in Khorasan
and Tehran samples. In the case of sesquiterpeoaspounds, B-Caryophyllene was present in all
samples as the major component with varying questitof 11.93, 9.45, and 7.70 %. Germacrene B
(4.20%) and Sapthunelol (1.33%) were found only plants collected from Tehran, whiley-humelene
(1.64%), viridiferol (11.18%), caryophyllene oxid@.03%) were present only in essential oils cod#dct
from Qum. However, B-eudesmol was not present in Khorasan essential sailnples. A diterpene
hydrocarbon, manool, was only identified in the plrfrom Tehran (3.11 %).

DISCUSSION

The chemical profiles of the essential oils of theits of three samples of VAC growing in different
conditions, temperature and at different altitudesre quite different of some Vitex spp [22]. In &udy
conducted by Males et al. leaves and flowers of VAGsential oils from Dalmatia, Croatia were
investigated by GC and GC-MS. They showed princiganstituents of the monoterpenoids were
limonene, cineole, sabinene, andterpineol, while the major sesquiterpenes wdgrearyophyllene, p-
gurjunene, cuparene, and globulol [21]. Elsewhdéwsy VAC essential oils were assessed in a survey by
Lucks et al.; one was from the ripe fruit of theam in ‘Wild Herbs of Crete' and the other was oisd
from the aerial parts (leaves) of the plants in Becific Institute of Aromatherapy, Turkey. The dings

of the study revealed that the leaf oil containedgmeater amount ofa-pinene, 1,8-cineole andg-
farnesenethan the fruit oil, but the fruit oil caims slightly more sabinene than the leaf oil [18].
Nevertheless, similar results have also been regohlty other workers on other Vitex spp where arclea
influence of growing place of the plants on theeesisl oils in VAC and the variations in presence o
absence and also the identity of some compounds vegiite evident in these samples. Accordingly,
these data showed the relative differences in themecal compositions of the VAC essential oils from
the viewpoint of quantitative and qualitative calesing the indispensable role of these components i
achieving pharmacological effects of the VAC esistils.

CONCLUSION

The findings of the study are in line with publishelata on variations of composition and amount of
essential oils produced by other plants growing different geographical and environmental conditions
Concisely, developing an efficient natural meditiregent is reliant to the better understanding & t
relation between the constituents in essential aitsl performance of these components individualg a
in combination with each other leading to a supgrltarmacological action.

REFRENCES

[1] C Hobbs.Pharm Hist.1991;33(1):19-24.

[2] C Daniele; J Thompson Coon; MH Pittler, E Eri3tug Saf.2005;28(4):319-332.

[3] S-N Chen; JB Friesen; D Webster; D Nikolic; RBn Breemen; ZJ Wang; HHS Fong; NR Farnsworth, GF
Pauli. Fitoterapia.2010.

[4] A Kuruuzum-Uz; K Stroch; LO Demirezer, A Zeedkytochemistry2003;63(8):959-964.

[5] B Meier; D Berger; E Hoberg; O Sticher, W Sdhaf. Phytomedicine2000;7(5):373-381.

[6] Z Hajdu; J Hohmann; P Forgo; T Martinek; M Daries; | Zupko; G Falkay; D Cossuta, | Matléytother Res.
2007;21(4):391-394.

[7] C Hirobe; ZS Qiao; K Takeya, H Itokaw@hytochemistryl997;46(3):521-524.

311
Scholars Research Library



Sanaz Hamedeyazdan et al Annals of Biological Research, 2013, 4 (2):308-312

[8] M Ono; Y Nagasawa; T Ikeda; R Tsuchihashi; Ma@t; J Kinjo; H Yoshimitsu, T Nohar&hem Pharm Bull
(Toky0).2009;57(10):1132-1135.

[9] M Ono; T Yamasaki; M Konoshita; T Ikeda; M Okawd Kinjo; H Yoshimitsu, T Nohar&hem Pharm Bull
(Toky0).2008;56(11):1621-1624.

[10] L Ma; S Lin; R Chen; Y Zhang; F Chen, X Wargist N Z J Obstet GynaecD10;50(2):189-193.

[11] G TamagnoMaturitas.2009;63(4):369.

[12] S Tandon; AK Mittal, AK Pantritoterapia.2008;79(4):283-286.

[13] M Weisskopf; W Schaffner; G Jundt; T Sulser\§ler, H Tullberg-ReinertPlanta Med.2005;71(10):910-
916.

[14] W Wuttke; H Jarry; V Christoffel; B Spengld, Seidlova-WuttkePhytomedicine2003;10(4):348-357.

[15] MA Mesaik; S Murad; KM Khan; RB Tareen; A AhoheM| ChoudharyPhytother Res2009;23(11):1516-
1520.

[16] B Ahmad; S Azam; S Bashir; | Khan; A Adhikakill ChoudharyBiotechnol J2010;5(11):1207-1215.

[17] C Sarikurkcu; K Arisoy; B Tepe; A Cakir;, G Alba E Mete. Food and Chemical Toxicology.
2009;47(10):2479-2483.

[18] B Lucks.Complementary Therapies in Nursing and Midwif@302;8(3):148-154.

[19] RP Adamsldentification of essential oil components by ghsomatography/Quadrople Mass Spectroscopy
Allured Publishing Corporation, lllinois, USA; 2004

[20] S Asnaashari; A Delazar; B Habibi; R Vasfi; Nahar; S Hamedeyazdan, SD SarkBhytother Res.
2010;24(12):1893-1897.

[21] Z Males; N Blazevic, A AntolicPlanta Med.1998;64(3):286-287.

[22] IM Sorensen, ST KatsiotiBlanta Med2000;66(3):245-250.

312
Scholars Research Library



