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ABSTRACT

The seasonal variation of the volatile oil of Cymbopogon parkeri Stapf. was studied. The
oil content is higher during the hot dry season than during the humid hot season and the
cold season. No qualitative differences among the monthly collected samples were
observed but the quantity of the individual compounds varied strongly. The oil is
characterized by a high content of alcoholic terpenes with nerolgeraniol representing 45 to
73 percent of the oil.

INTRODUCTION

Cymbopogon parkeri Stapf. (local name Skhabar) is a perennial aromatic plant that is
very common, particularly in central and northern Qatar (Batanouny, 1981).

The analysis of the essential oil by means of capillary gas chromatography and mass
spectrometry has recently been described (Rizk et al., 1983). In this study a
correlation is made between the picking time and the essential oil content. The quality
and quantity of the individual constituents among monthly collected samples was

followed.
EXPERIMENTAL

100 g amounts of the plant, monthly collected, were subjected to water distillation
(boiling and distilling with water without introducing steam from an outside source).
The yield of the oil was calculated on the basis of dry material.

Gas chromatographic analysis was carried out on FSOT capillary column (30 m x 0.32
mm) coated with SE-54 and installed in a Carlo Erba 4160. Quantitation was
performed on a Varian CDS 111 integrator.

*Part IX: Rizk, A.M., Rimpler, H., Ghaleb, H., and Heiba, H.L, Intern. J. Crude Drugs (In Press).
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RESULTS AND DISCUSSION

Twelve oil samples, representing the months of the year 1982, were collected. The
average yield of oil is about 0.9%. If fluctuates from 0.54% in September to 1.55% in
May. Table (1) shows that the yield of volatile oil during the dry hot season (March to
May) is higher than during the humid hot season (June to October) and the cold rainy
season (November to February).

Table (1)
The percentages of the oil and the different
classes through the year 1982

Month Qil* Hydrocarbons Alcohols Cogla;:::gsl Esters
January 0.58 1.48 82.98 4.17 11.37
February 1.3 1.38 90.7 0.6 7.31
March 1.42 3.91 : 80.94 1.59 12.52
April 1.51 2.10 72.88 5.39 19.64
May 1.55 1.13 72.29 4.09 17.47
June 13 3.57 75.48 4.11 16.81
July 0.79 2.17 78.04 4.26 15.53
August 0.66 0.13 92.57 0.85 6.26
September 0.54 19 68.83 14.24 14.71
October 0.82 2.45 71.35 6.92 13.26
November 0.60 4.09 76.0 4.04 15.87
December 0.93 1.09 90.22 1.91 6.76

*Calculated on the basis of dry material.

Comparing the profile of each sample, as obtained with capillary gas chromatography
revealed that no qualitative differences among the samples could be detected. A
typical chromatogram e.g. the essential oil of May, 1982 is represented in Figure (1).
To study the quantitative differences the compounds represented in Table (2) were
selected. They represent the main compounds and also the different chemical classes
identified oil of Cymbopogon parkeri. The quantitative variations of the sixteen
compounds through the year 1982 are enlisted in Table (2). Table (1) presents the
varitions in the chemical classes hydrocarbons, alcohols, carbonyls (aldehydes and
ketones) and esters.
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The analyses showed that the alcoholic constituents are the predominant compounds
and the hydrocarbons are the minor ones. The esters are of low concentration, but
relatively higher than that of the carbonyl compounds. Generally the order of
concentration among these different classes is as follows: Alcohols >>> Esters >>
Carbonyl compounds > Hydrocarbons.

Limonene, hydrocarbon fraction, is always of very low concentration. It showed a
maximum concentration (4.09%) in November and a minimum concentration
(0.13%) in August.

Regarding the ester compounds the lower ester(s), i.e. the acetates are of higher
concentration than the higher ones, i.e. hexanoates-octanoates. Among the higher
esters, the order of concentration is octanoate(s) > hexanoate(s) > heptanoate(s).
The esters of both nerol and geraniol are the most common compounds.
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Table 2
Percentage of selected contituents through 1982

No.* Name Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1 Limonene 1.48 1.38 3.9 2.10 1.13 3.57 2.17 0.13 1.91 2.45 4.09 1.09

2 Linalool 1.46 1.34 1.48 0.97 1.68 1.67 2.99 091 2.56 1.40 322 0.25
3 Nerol 28.40 | 27.86 | 30.24 | 25.74 | 2554 | 2978 | 23.79 | 2428 | 19.74 | 19.71 | 20.56 39.93 :9?
4 Neral 0.84 0.78 0.40 0.70 0.69 1.15 1.30 0.27 3.76 1.84 0.81 0.41 ]
5 Geraniol 2424 1 281 | 2992 | 1915 | 3858 ) 2193 | 3170 | 4822 | 2821 | 31.72 | 35.63 31.30 g
6 Geranial 2.82 | 0113 0.93 1.63 1.48 1.69 2.44 0.38 8.32 3.85 2.16 1.37 @
7 Neryl acetate 7.22 2.23 848 | 11.91 4.35 9.01 4.33 2.15 4.16 5.06 4.35 4.32 8
8 Geranyl acetate 2.47 3.59 3.02 6.29 | 10.25 4.50 9.13 2.86 6.73 6.92 9.55 1.38 §
N 9 | 12-Methyltridecanone 051 | o041 0.26 0.36 191 1271 052] 0.20 2.65 1.23 1.07 1 0.3 &
10 | Sesquiter. alc. M.W.222) 15.0 | 12.75 | 11.59 | 13.78 554 | 11.24 8.75 | 11.50 8.39 | 12.98 7.38 | 11.711 %
11 | Eudesmol (t) 648 | 3.35 2.77 6.44 1.64 5.0 275 ] 5.63 314 | 440 2.20 4.41 £
12 | Farnesol 739 | 259 | 49 6.80 4.31 5.86 8.06 | 2.03 659 | 7.14 7.01 2.62 5
13 | Geranylhexanoate 0.29 | 0.78 0.25 0.16 1.25 0.68 0.41 1.04 1.46 0.25 0.40 0.15 5
14 | Geranyl heptanoate 014 | 010 | 022 0.53 0.32 0.44 0.39 | <0.10 069 | 010 034 0.15 g
15 | Neryl Octanoate 094 | 020 | 0.29 0.57 0.41 1.41 0.34 | <0.10 0.56 | 0.43 0.28 0.59 ]

16 } Geranyl octanoate 0.31 0.41 0.26 0.18 0.89 0.81 093] 0.21 1.11 0.50 0.95 0.17

* See Fig. (1)
t : Tentative
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The carbonyl compounds aldehydes (neral and geranial) and Ketones (12-
methyltridecanone), showed a very low concentration among the oil constituents.
Their order of oncentration is geranial > neral > 12-methyltridecanone. Neral and
geranial have the same trend of behaviour along the year while 12-methyltridecanone
deviates from this general trend only between the months May-July.

The alcoholic compounds are the most predominant as both a chemical class and as an
individual compound(s). The general order of concentration among these alcohols is
Geraniol-Nerol > unknown sesquiterpene (M. wt. 222)> Farnesol > Eudesmol >
Linalool.

Geraniol and nerol showed the highest concentration in August and December
respectively. The concentration of geraniol was 48.22 percent while that of nerol was
39.93 percent. Linalool showed the lowest concentration of 0.25 percent in
December. There was no noted general trend of behaviour in the concentrations of
the alcohols throughout the year; though the alcohols did show similar trends during
several short intervals.

The oil is unique in that it contains the alcoholic, aldehydic and ester forms of nerol
and geraniol. Their order of concetration is; Alcohol >> Acetate > Aldehyde >
Cs-Cg esters.
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