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A STUDY ON THE CHEMICAL CONSTITUENTS OF GERANIUM OIL
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Abstract In this paper, the chemical constituents of geranium oil, collected
from Rong Jiang, Guizhou, are studied by means of capillary gas
chromatography-mass spectrometry. Over 40 constituents are separated, of
which 31 components consisting 95.07% of the oil, have been identified. The
main ingredients are citronellol (24.73%), garaniol (8.79%), &-guaiene (8.97%),
p-menthone (7.18%), and linalool (4.16%).
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Introduction

Pelargonium graveolens is a perennial herb within the Geraniaceue family. It is
produced in regions such as France, Egypt, La Reunion, Morrocco, the former
USSR, and Japan. It is also grown all over China, with the volume grown in
Yunan and Sichuan provmce being the largest. In Guizhou it is grown in Guiyang,
Wangmo, and Rongjiang™. Germanium oil is obtained from fresh geraniums,
pelaronium graveolens, rose germaniums and their subspecies. The harvesting
period is determined by climate conditions in the production location. The
processing period is usually from the middle of July to October. The essential oil
yield is around 0.1-0.3%. Geranium oil has a rose and germanium aroma and a
peppermint tinge. Its color ranges from light yellow to dark yellow. It is mainly
used for adding scent to high-grade cosmetics, and for other rose essences.
When used this way, it is rather economical®.

In order to provide a scientific basis for breed selection and essential oil quality
evaluation, we used capillary gas chromatography-mass spectrometry (GC-MS)
to perform a qualitative and quantitative analysis of of the main components and
determine the physical and chemical parameters of the geranium oil obtained
from the Rongjiang Region of Guizhou Province. This will have certain
significance for the development and utilization of Guizhou’s fragrant plant
resources, and will help increase the depth of understanding of essential oils.

1. Summary of Principles

Perfume essential oil components are extremely complex. They are compounds
formed from organic compounds such as terpene, sesquiterpenes, aromatics,
alicylics, and aliphatics. Previously, investigation into scents and essential oils
was performed with standard physical and chemical methods. Not only was this
slow but it was also difficult to accurately determine the compositions using these
methods.
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Gas chromatography (GC) uses the matching of volatile substances in high
molecular weight liquid and carrier gas to begin chemical separation, and then
the spectrum can be determined with a detector. Since perfumes are formed
from highly-volatile chemical compounds, gas chromatography is the most
suitable method. Furthermore, since each organic compound has its own mass
spectrum, mass spectrometry has strong qualitative capacity®®. This experiment
uses a combined capillary gas chromatography-mass spectrometry method.
Each component in the mass spectrum will be separately input in order into a
spectrograph to undergo mass spectrography analysis. At the same time, this will
achieve the quantitative and qualitative objects of this experiment. Furthermore,
complex quantitative operations such as spectrum temperature control, collection
of spectrum data, data storage and mass spectrum image examination will be
performed by a computer. Micro-technology has thus been applied to the process
of perfume component analysis, from compound separation to chemical structure
determination in a way that is fast and accurate.

2. Samples

Air-dry fresh pelargonium graveolens stem and leaves. Cut, and use the steam
distillation method to retrieve the dark-yellow volatile oil, the oil yield is 0.15%,
and the denstity is d*%= 0.895, and the index of refraction is n*°=1.465-1.473,
optical rotation is a*°p= 7°30" ~ —10°16".

3. Equipment
The HP 5890 Gas Chromatography System Series | HP5989A MS Engine.

The main technological specifications are: mass range 10-1000amu (can be
extended to 2000amu); sensitivity, EI hexachlorobenzene s/N >20, Cl (chemical
source) 100pg = Benzophenone s/N > 10; scan speed: maximum of 2000amu/s,
resolution > 2500; ionization energy 10-250eV adjustable; mass stability
0.1amu/8hr.

4. Experimental Conditions

4.1 Gas Spectrometry Conditions

Crosslink 5% benzyl polysiloxane fused silica capillary column 30m x 0.25m;
carrier gas: He 50mL/min; column pressure 12.0kPa; temperature of boil room:
240°C; Column temperature starts at 50°C, and raises 25°C/min up to 125°C,
than a 10°/min increase to 250°C; stop for 7 minutes; Sample volume: 1iL

( Acetaldehyde solution dilute); diversion ratio 50:1.

4.2 Mass Spectra Conditions
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lon source temperature 250°C; separation method El; electric potential 70eV;
resolution 2500; connection temperature 280°C; scan speed 0.9s/full process;
sweep mass range 40-500amu.

5. Results and Discussion

Using the GC-MS method more than 40 components were separated from the
geranium oil. After MS analysis 31 chemical components have been determined
as shown in the Figure. Using the surface chemical method to calculate their
relative percentage content, the results are shown in Table 1.

Figure — Geranium oil GC-MS Spectrum
Table 1 — Geranium oil chemical composition

Number/English compound/Chinese name/Molecular formula/Molecular
weight/relative content (%)
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Total surface cote which i currntl dtrmined - 95.07
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