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ABSTRACT

The essential oil obtained by hydrodistillation rfrothe aerial parts of Brachyapium dichotomim) Maire
(Apiaceae), was analyzed by GC-MS for the firsetiBixty-two compounds were detected, accountm@efd % of
the total oil, which is characterized by a high tam of hydrocarbons derivatives of mono- and sésqpenes

(80.3%). The main constituents werginene (36.5%), germacrene D (17.9%), dill api@e7%) and myristicin
(3.5%).
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INTRODUCTION

The family Apiaceae, or carrot family, is one oétmost widely studied families of flowering plantgmprising
about 450 genera with 3540 species [1,2].This léagaly is a well known producer of essential aidewed with
therapeutic properties, namely antibacterial, aidimnt and antifungal activities, therefore it ised as natural
preservatives for food products [3,4]. Belonginghe family, Brachyapium subfamily Apioideae, is represented
by three speciedB. dichotomumdistributed in North Africa and in the Western Medianean basin, especially in
Spain [5,6],B.pomelianumendemic of Algeria [7] anB. hanoteiwhich can be found only in Morocco [8].

According to the Flora of Algeria [7], the genBsachyapiumis constituted by twapeciesB. dichotomum(L.)
Maire andB. pomelianunMaire. B. dichotomun{L.) Maire (syn. =Stoibrax dichotomdL.) Rafin.L.) [5,9,10,11]is
a small, annual herb that grows in mountain foredishotomous and branched from the base, with ayceldor
and white flowers. The fruit is very small, abounin, globular with hispid short capitates hairs [7]

To the best of our knowledge, there arepmeviousphytochemical reports concerning the wh8achyapium
genus. Therefordhe present investigatias reporting for the first time the compositionthé essential oil obtained
from Brachyapium dichotomugrowing wild in Algeria.

MATERIALS AND METHODS

Plant material

The aerial parts d. dichotomunwere collected in May 2011 at M'sila (Algeria)aRis were identified by Dr Errol
Vela, University of Montpellier 2 (French) and auebier sample was deposited at the ddepartmenttofahand
life sciences, faculty of sciences, Mohamed Bouiaiversity of M'sila, Algeria, plate number (ST/R¥01) (Fig
1).
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Figure 1: Brachyapium dichotomum (L.) Maire of M'sila (Photo: K. Rebbas, 20.7.2015)

Essential oil extraction
The dried plant material (200 g) was coarsely owt laydrodistilled in a Clevenger-type apparatus2for

Chemical analysis

Gas chromatography — mass spectrometry analyses pesformed with a Varian CP-3800 gas chromatograph
equipped with a DB-5 capillary column (30m x 0.2Bncoating thickness 0.28n) and a Varian Saturn 2000 ion
trap mass detector. Analytical conditions: injeciod transfer line temperatures 220 and 240°C,ctispb/; oven
temperature programmed from 60°C t0240°C at 3°C/eanrier gas helium at 1 mL/min; injection QR (10% n-
hexane solution); split ratio 1:30.

Identification of volatile components

The identification of the volatile constituents wassed on comparison of the retention times witisehof authentic
samples, comparing their linear retention indi@dative to the series ofhydrocarbons, and by computer matching
against commercial [12] and homemade library masstsa built up from pure substances and componats
known oils and MS literature data [12,13,14,15,16,1

RESULTS AND DISCUSSION

The yield of the essential oil obtained from theiaearts ofB. dichotomunwas 0.06% (w/w) and its composition
is reported in Table 1. Sixty two compounds werarabterized, representing 96.1% of the whole dike €ssential
oil was mainly composed by monoterpene (50.1%) Wwitdrocarbon derivatives (48%) as the major grauute
high amounts ofu-pinene (36.5%) were detected. Oxygenated monatespevere found in lower percentages
(2.1%), while sesquiterpenes (34.5%) constitutedstacond most abundant chemical class, largelgsepted by
hydrocarbon derivatives (32.3%), with germacren€lD.9%) as the major constituent. Oxygenated stsgpeines
accounted for only 2.1%. Phenylpropanoids (11.6%j)ewanother important class of volatilesBndichotomum
essential oil. They were mainly represented by ailiole (6.6%) and myristicin (3.5%). Trace amouwftsnon-
terpene derivatives were also detected (Table 1).
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Table 1: composition (%) of the essential oils ohe aerial parts ofBrachyapium dichotomum growing in Algeria

Compound name RF Content(%)°
a-Thujene 931 tf
a-Pinene 939 36.4
Camphene 954 0.4
Sabinene 977 0.7
B-Pinene 980 3.5
Myrcene 992 2.4
Octanal 1002 tr
a-Terpinene 1018 tr
p-Cymene 1027 0.6
Limonene 1031 11
1,8-Cineole 1034 0.3
(Z2)-B-Ocimene 1041 tr
(E)-B-Ocimene 1051 tr
y-Terpinene 1062 2.9
cis-Sabinene hydrate 1070 tr
Terpinolene 1089 tr
Linalool 1100 0.3
Nonanal 1103 tr
cis-pMenth-2-en-1-ol 1123 tr
cis-Verbenol 1142 tr
4-Terpineol 1178 tr
a-Terpineol 1190 tr
Methyl thymol ether 1135 tr
Methyl carvacrol ether 1244 tr
cis-Chrysanthenyl acetate 1263 tr
Thymol 1291 15
a-Cubebene 1351 0.5
o-Copaene 1376 0.9
B-Bourbonene 1384 0.8
B-Cubebene 1390 1.7
B-Elemene 1392 tr
Methyl eugenol 1403 tr
Dodecanal 1407 tr
B-Caryophyllene 1418 0.5
B-Gurjunene 1432 0.2
Aromadendrene 1440 0.2
a-Humulene 1455 0.3
(E)-B-Farnesene 1459 tr
Alloaromadendrene 1461 0.1
cis-Muurola-4(14),5-diene 1463 tr
y-Muurolene 1477 tr
Germacrene D 1480 17.9
trans-Muurola-4(14),5-diene 1492 tr
Bicyclogermacrene 1494 3.2
Epizonarene 1497 tr
a-Bulnesene 1505 0.2
B-Bisabolene 1509 4.3
transy-Cadinene 1513 0.3
Myristicin 1520 35
8-Cadinene 1524 1.2
Elemicin 1554 tr
Spathulenol 1576 0.8
Globulol 1583 0.2
Gleenol 1585 0.2
Isoaromadendrene epoxide 1595 0.1
Humulene oxide 1l 1606 0.1
1,10-diepiCubenol 1614 tr
Dill apiole 1622 6.6
a-Acorenol 1631 tr
T-Cadinol 1641 0.3
a-Cadinol 1654 0.4
Apiole 1680 15
Essential oils Yield (%, w/w) 0.06
Number of compounds 62
Class
Monoterpene hydrocarbons 48.0
Oxygenated monoterpenes 2.1
Sesquiterpene hydrocarbons 32.3
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Oxygenated sesquiterpenes 2.1
Phenylpropanoids 11.6
Non-terpene derivatives tr
Total 96.1

# Retention index (RI) determined relatively to iention time of a series of n-alkanes
P Content (%): Relative percentage calculated by GE/n an apolar capillary column HP-5
Ctr: traces (<0.1%)

In the literaturea-pinene which is the principal constituent in tiwatile oils ofB. dichotomunin our analyses is a
common compound of the essential oils of severatigg of Apiaceae, such &aeoselinum asclepiursubsp.
meoideq60.8-92.2%) [18].

On otherhand, it has been hypothesized th&aram speciesC. pimpinelloidesfrom the Socotran Archipelago,
could be closely correlated &.dichotomun{19]. Chemical data could help to verify its catr@lacement within
the Carumgenus. In fact, ifC.carvithe main constituents of the essential oil are tiem® (7.6-18.2%) and carvone
(23.3-86.4%) [20,21,22], sometimes together wittheot compounds such asans-dihydrocarvone (14.0%),
carvacrol (6.7%) anfi—caryophyllene (6.1%) [23]Carum copticurhas thymol (54.5-64.5%) as main constituent,
together with its biosynthetic precursorgerpinene (13.8-23.0%) anglcymene (16.2-21.4%) [24,25,26]. Other
Carumspecies produce very high percentages of pherpdpiaids. This is the case 6f montanunandC. nigrum
with nothoapiole (62.8 and 5.8%, respectively) ditidapiole (8.5 and 29.9%) [27,28]. Unfortunateft,present no
data are available faZ. pimpinelloides

CONCLUSION

This is the first report on secondary metabolitéghe Brachyapiumgenus. The study of the essential oil of
Brachyapium dichotomurpermitted us to identify 62 compounds. The plamspnthesizes different chemical
classes, mainly monoterpenes, sesquiterpenes @&mylphopanoids. The essential oil was characteriged high
content of monoterpene hydrocarbons, in particudpinene. Therefore, it is evident that the esskatiahemistry

of this plant is quite different from that of t@&arumgenus
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