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Abstract--The composition of the hydrocarbon fraction of the essential oil from Cwpugm martinii. which 
represents less than 5 y0 of the oil, has been studied. Using well-established techniques, 11 monotcrpcnes (CO 467’ 28 
scsquiterpenes (co 5233 and 16 n-alkancs (co 1.6”/,, have been idcntifkd. The major constituents are limonenc. 
a-tcrpincne. myrane, @aryophyllcnc, a-humulcne. @- and b-sdincncs. The study of the n-alkancs of C. murrinii 
revealed the presence of all members of the homologous scrtes C,,-C,,,. 

IWRODUCTIOS 

The genus CJmbopogon is known for the presence, in 
many species. of economically important monotcrpcnes 
such as geraniol [I], citral [2. 31 and citronellal. C. 
marrinii (Roxb.) W. Wats var. morrinii, which iscommonly 
named pahnarosa, is a grass which gives by steam 
distillation from the freshly cut herban essential oil rich in 
geraniol (6&80%) 14.51. Since only four monoterpencs 
[63, /?caryophylknc [6.7] and a-humukne [7] have been 
reported tn the hydrocarbon fraction of C. martinii, we 
have re-invattgatcd this fraction. 

RESULTS 

The essential oil was obtained by steam distillation 
from the freshly cut herb in 0.48 % yield. It was examined 
by routine temperature programmed CiC and the main 
constituent was found to be geraniol(80.0~~, the content 
ofwhichagradwell with thoscinthcliterature[~7].The 
hydrocarbon fraction was obtained by column chromat- 
ographic fractionation and constituted 4.75% of the 
essential oil. Its constituents were identiticd by GC/MS 
using an electron-impact ionization technique and by& 
(Kovat’s retention indices). The concentrations of the 
constituents in the essential oil were calculated from the 
GC peak areas. The various classes of hydrocarbons 
found in C. murrinir essential oil identified in this work 
were monoterpencs (45.9%). sesquiterpenes (52.2%). n- 

alkancs (1.6 %) and unknowns (0.4 %). 
Tabk 1 details the results obtained for the I I mono- 

terpenoid constituents (I-11) and the 29 scsquiterpene 
components (It- 40) contained in the hydrocarbon ftac- 
tion of C. murrinii. The mass spectra of the components 
agreed wnh those m the htcraturc [8-161. Supportive 
evidence of the dentity of these sesquiterpenes was 
obtained using R, values. determined on a capillary 
column coated with Carbowax 20 M and compared with 
those in the literature [S-IO, 13, 17 193. 

Saturated hydrocarbons were identified on the basis of 
their mass spectra and by cochromatography with auth- 
entic n-alkanu. The results revealed the prcscna of al) 
saturated straight hydrocarbons in the series C,,-C,, 
(Tabk 2) Our GC analyses revealed some minor peaks 
between those representing the n-alkancs which might be 
due to branched, saturated hydrocarbons. However, they 
occurred in amounts too small to allow reliable 
determination. 

DlscUsslOlY 

Among the 11 monotcrpenes identified in the hydro- 
carbon fraction of C. morrinri. limonenc is the major 
constituent (64.5%) and represents 14.1 mg/g of tht 
essential oil. Myrane. limoncne, cir-/I-ocimcne and trcu~t- 
&ocimcne have been identified in palmarosa oil prod& 
in Brazil [6]. Most of these monotcrpencs have been 
characterized in another species, C. dismns [ZO]. and high 
contents of limoncnc have also been observed in 
C.j?exuosus var. si&meft.sis and in C. osmafonii [21]. 

The sesquiterpenc fraction of C. marlinii contains 
@aryophylkne (69.5 %). selincna (12.1%). a-humukne 
(6.8%), cadincncs (2.9%A y-muurokne (2.2 %), genna- 
crcncs (I .6 %) and other sesquiterpena in minor amounts. 
/I-Caryophylkne is the main constituent of the hydro- 
carbon fraction of C. mattinii (I 7.2 mg/g of the essential 
oil). /3-Caryophylkne and z-humuknc were isolated from 
C. murhii 173. /?-Selincnc, j?ckmenc and gcrmacrcnc D 
were isolated from the volatile oil of C. neruorus [22]. and 
some of the other scsquiterpencs that we have cturracter- 
izcd are included in the 13 scsquiterpencs identified in 
C. disrwu [20]. 

The n-alkane fraction consisted of a mixture of chain 
knt?$hs varying from C, s to C,,,. No sgnifrcant dominance 
of odd- over even-numbered chains was observed since 
the former made up about 56% of the total n-alkane 
fraction. These results agra with the observations of 
Hcrbin and Robins 1231, who have claimed that when n- 
alkana form only a small percentage of the leaf cuticular 
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Tabk I. Monoterpencsand scsquitapena dent&d 
in the hydrocarbon fraction of C. mcurintr csscntrpl oil 

Relauvc 
composirion 

TiO. Compound (%) 

I J-Pinme 4.4 
2 /?-P&u&e 3.3 
3 I-Phcllandrcne 2.2 
4 MyrUtZ 6.9 

5 1.TCrpillCtlC 14.6 
6 Limoncnc 64.5 
7 ;--TCIpinClIC 0.5 
g o-Cymcne 0.3 
9 mCymC!lc 0.4 

ill p-Cymcne 1.1 
11 TCrpUIOklE 1.8 
12 fi-Cubebcnc 0.24 
I3 j?-Ekmcnc 1.34 
14 fiJ.Iaryophylknc 69.5 
15 r_Ekmenc 0.19 
16 J?-HClml~pCllC 0.32 
I? z-Humuknc 6.82 
1% &Famcsene 0.06 
19 7-Muuroknc 2.17 
20 b-Sclincnc 3.47 
21 p-Bisabokne 0.30 
22 x-Amorphenc 0.06 
23 Gamacrene D 0.13 

f5 Bselimene z-lklinenc 6.52 2.11 
26 BlcyclofcnnacrCtlC 0.56 

; 8-Bisabokne C,,H,, 0.06 0.43 
29 ~-curcumenc 0.06 
30 L-Cadmcnt 1.31 
31 +tdmm 1.44 
32 cubcncl% 0.10 
33 z-Famcscne 0.22 
34 Scbna-4.7dknc 0.19 
35 z-Cadmcne 0.19 
36 K-CUrmme 0.06 
37 Gcrmacrme B 1.44 
3g ciS*CakmCrlCZlC 0.19 
39 rrw-Cahmcncne 0.26 
4g Calacorcne 0.19 

.- _ - _-.- - 

wax, the dominance of odd over even carbon number 
chain kngths tends to disappear. Within the odd- 
numbered n-alkane population, n-hcptacosam (Ca I) do- 
minated although in the even-numbered population. n- 
elcosane (CzO) was the dominant alkane. Herbin and 
Robins 1243 have shown. in a study of kaf cuticular waxes 
from a large range of families in the Angiosperms, that n- 
nonacosane (C& and n-hcntriacontanc (Cl,) are the 
most frequent major components among the predomi~l- 
ing odd carbon number constituents, and that CzB and 
CJO are the most frequent major even-number con- 
stituents. Tbc distillation procedure used to obtain the 
essential oils would not be expected to carry oB all the n- 
alkancs and is a more drastic technique than the washing 
methods commonly used for the extraction of cuticubr 
wax. Thus, the n-alkancs contained in C. marrinii cssthal 

Tabk 2. Distnbutlon of n-alkana m the 
hydrocarbon fraction of C. murrtnu csscn- 

ual oil 
__-._-- 

Relauve 
n-Alkartc composlclon 

NO. (n m C,H..>) (“/.) 
____ __, - .__-_- 

41 15 5.0 
42 16 9.8 
43 17 4.4 
U 18 8.7 
4s 19 4.4 
46 M 10.2 
47 21 3.8 
18 22 7.1 
49 23 7.7 
SO 24 6.6 
Sl 25 5.5 
52 26 4.4 
53 27 8.2 
s4 28 6.5 
55 29 50 
56 30 2.7 

_ ._- I_- 

oil may represent only rhc lower M, range of cuticular and 
internal (cell conlent) n-alkancs. 

Plant mawiul. This wm colbctcd from tbc Hdajtanga area of 
Madquar. The freddy cut herb was used for extraction of the 
UScnlial OlL 

Iddon of hphmdmts. A sampk (0.4 g) of tbc csacntial oil 
(12 ml), obtained by steam distillation of rhc frah phol rns~crial 
(2.5 kg), was fractzonatal by CC (40 cm x 0.8 cm i.d.)oa silica gel 
(23O-%XImcah 3Og). Elution with n-pcntane (12Oml) yitklcd 
19 mg (4.75 T;) of hydrocarbons. 

GC. The hydrocarbon fraction was analysal by routine temp. 
programmed GC (7&2m at 2”jmin) with FID and a WCOT 
gbxs column (48 m x 0.2 mm i.d.) coated wnh Carbowax 20 M 
(O.lS~phueth~nas);mktpnsureofH1 uscdasarriagas. 
0.4 bar. 

GC; MS. GC! MS spectra were obtamcd under the following 
coodltions: ioniurmn energy. 7OcV; Ion sou~oc, 2M”; trap 
current. 6Ofl; rcmp., 7O25O+ at 2’:mln; GC column, U)m 
x 0.2 mm; WCOT Carbowax 2O M fused silti column (0. IS crm 

pha.x thickmssrcPmcr gzu He, 30 ml;min; in&tmn temp.. 26(r. 
fd.mrrficorion ofthccorurirue7trs. The monorerpara. saqmbzr- 

pcna and n-a&ma listed m Tabks 1 and 2 were identdkd by 
comparison of their Koval’s relentwon indices with those for 
aulhcnlr samples and by companxon with rcponcd maxs 
spectra. 
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