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ABSTRACT 

Background: Essential oils are volatile compounds that are widely used in the fields of health, pharmaceuticals, 

cosmetics, and aromatherapy because they have various biological activities. Lemongrass (Cymbopogon nardus 

L. Rendle) and lavender(Lavandula angustifolia) is an aromatic plant that produces essential oils with potential 

relaxant, anti-inflammatory, antimicrobial, and insect repellent activities. Objective: This study aims to obtain 

essential oils from citronella and lavender through steam distillation and identify their chemical compound profiles 

using the Gas Chromatography-Mass Spectrometry (GC-MS) method. Methods: 6000 g of citronella and lavender 

simplicia were distilled for ±7 hours. The essential oil yield obtained was then calculated and analyzed using GC-

MS. Results: The results showed that the yield of lavender essential oil was 0.51%, higher than the yield of 

citronella essential oil of 0.44%. GC-MS analysis identified 27 compounds in citronella essential oil, with the 

main components being 2,6-octadien-1-ol, 3,7-dimethyl-, (Z)- (31.73%), citronellol (27.78%), E-citral (9.60%), 

neral (7.61%), and citronellal (2.18%). Meanwhile, lavender essential oil contains 39 compounds, with the 

dominant components being eucalyptol (34.41%), bicyclo[2.2.1]heptan-2-one, 1,7,7-trimethyl- (14.10%), α-

bisabolol (12.19%), linalool (10.85%) and Bicyclo 3.1.1heptane,6,6-dimethyl-2-methyle (5.26%). The results of 

the study indicate that steam distillation is effective in obtaining essential oils from citronella and lavender, while 

GC-MS analysis can comprehensively identify their volatile components. Conclusion: These findings can serve 

as a basis for characterizing and controlling the quality of essential oils, which have the potential to be developed 

as raw materials for pharmaceuticals, cosmetics, and aromatherapy 
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INTRODUCTION 

Indonesia is one of the world's largest producers of essential oils due to its abundant 

biodiversity. Essential oils are volatile secondary metabolites with distinctive aromas and are 

widely used in pharmaceuticals, cosmetics, health, and aromatherapy. Various types of 

essential oil-producing plants have been widely used as raw materials for health products 

because they contain active compounds with biological activities such as antibacterial, anti-

inflammatory, antioxidant, relaxant, and insect repellent(Afrizal et al., 2024). 

Lemongrass (Cymbopogon nardus L. Rendle) is one of the essential oil-producing plants 

widely cultivated in Indonesia. Citronella essential oil is known to contain the main compounds 

citronellal, citronellol, and geraniol, which act as antimicrobials, antiinflammatories, 

aromatherapy, and natural insecticides. In addition, citronella oil is widely used in health 

product formulations such as massage oil, mosquito repellent lotion, inhalers, and 

aromatherapy preparations(Dewi et al., 2021). 

Lavender (Lavandula angustifolia) is a source of essential oils widely used in 

aromatherapy because they have relaxing and anxiolytic effects and can help improve sleep 

quality. These activities are mainly due to the content of linalool and linalyl acetate as the main 

components of lavender essential oil, which are supported by other compounds such as 
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terpinen-4-ol and eucalyptol. Therefore, lavender essential oil is widely used in the 
pharmaceutical, cosmetic, and health fields(Fatmawati et al., 2021). 

To obtain essential oils from plant materials, one of the most commonly used methods is 

steam distillation. This method utilizes water vapor to remove volatile compounds from plant 
tissue. Then, the mixture of water vapor and oil is condensed to obtain a distillate which is then 

separated into essential oil and water phases. Steam distillation was chosen because it can 

extract volatile compounds without using organic solvents, is relatively safe, easy to apply, and 

is widely used on a laboratory and industrial scale. In addition, the distillation method affects 

the yield and chemical composition of the resulting essential oil, because temperature, 

distillation time, material size, and equipment conditions can determine the amount of volatile 

components that are evaporated (Suyono et al., 2024). 

Characterizing the components of distilled essential oils is a crucial step in raw material 

quality control. One widely used analytical method is Gas ChromatographyMass Spectrometry 

(GC-MS). This method is capable of separating, identifying, and describing the profile of 

volatile compounds based on retention time and mass spectrum. Through GC-MS analysis, the 

dominant components of essential oils can be identified, thus explaining their aroma 

characteristics, biological activity, and potential use in aromatherapy preparations or health 

products (Ramadhan et al., 2026). 

This study aims to obtain essential oils from citronella and lavender through steam 

distillation, then identify the chemical compounds of both essential oils using the GC-MS 

method. The results are expected to provide information on the compound profiles of citronella 

and lavender essential oils as a basis for quality control and the development of natural-based 

aromatherapy products. 

 
METHODS 

This research is a laboratory experiment, with the production of essential oils conducted at 

the Tawangmangu Traditional Health Service Unit and the identification of the compounds 

contained in citronella and lavender essential oils using a Gas Chromatography-Mass 

Spectrometry (GC-MS) instrument at the Organic Chemistry Laboratory, Faculty of 

Mathematics and Natural Sciences, Gadjah Mada University. The equipment used in this 

research includes a set of water vapor distillation equipment consisting of a condenser, gas 

stove, thermometer, and separating funnel. In additio instrumen Gas Chromatography-Mass It 

used measuring cups, beakers, Erlenmeyer flasks, dropper pipettes, micropipettes, sample 

vials, and a Shimadzu QP2010 SE Gas Chromatography-Mass Spectrometry (GC-MS) 

instrument which was used to identify the compounds that make up essential oils. 

A total of 6000 grams of fresh lemongrass and fresh lavender were each placed into a 

distillation kettle. Next, add distilled water to the distillation apparatus. After ensuring the 

sample and solvent were in the kettle, close the distillation apparatus. The distillation process 

continued until the essential oil was visible after evaporation. The extraction results were then 

calculated using the following formula: 

% yield = 
essential oil produced (ml) 

weight of raw materials used (grams) 
𝑥100% 

Distilled samples of citronella and lavender essential oils were placed into GC-MS vials 

and analyzed using a Shimadzu GC-MS instrument. The samples were injected into a gas 

chromatography system to separate volatile compounds based on their boiling point differences 

and interactions with the column's stationary phase. The separated compounds then entered a 

mass spectrometer detector to produce fragmentation patterns. Compound identification was 

performed by comparing the obtained mass spectra with the mass spectrum library on 

theGCMS system. The relative concentration of each component was expressed as a percentage 

of the peak area (% area) in the chromatogram. 
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Figure 1. research flow 

 

 

 

RESULTS 

 
Table 1.Result of essential oil yield 

 
 

sampel Sample weight 

(grams) 

Oil volume (ml) Yield (%) 

 

lemongrass 6000 grams 26,4 ml 0,44 % 

Lavender 6000 grams 30,8 ml 0,51 % 
 

 

 

 Table 2. the highest peaks in the GC-MS result of lemongrass essential oil 
 

Peak R.Time Compound Area (%) 

11 22.923 2,6-Octadien-1-ol, 3, 7-dimethyl-, (Z)- 31,73 

9 22.106 Citronellol 27.78 

12 23.371 E-Citral 9.60 

10 22.430 Neral 7.61 
5 19.527 6-octena,3,7-dimethyl-,(R)- 2,18 

 

 

Lemongrass and lavender flowers distilled 

using the steam distillation method 

The essential oil obtained is separated from 

water phase 

Essential oil samples were analyzed using 

GC-MS 

The mass spectrum obtained was compared 

with the spectrum library. (library) for 

compound identification 

The percentage of components is calculated 

based on chromatogram peak area 
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Figure 2. GC-MS analysis results of lemongrass essential oil 

 

Table 3.highest peaks of GC-MS results of Lavender essential oil 

 

peak R.Time Compound Area (%) 

6 15.474 Eucalyptol 34,41 

13 19.618 Bicyclo 2.2.1 heptan -2-one,1,7,7-trimethyl-, 14,10 

39 34.782 α-Bisabolol 12,19 
10 17.817 Linalooll 10,85 
4 13.300 Bicyclo 3.1.1heptane,6,6-dimethyl-2-methyle 5,26 
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GC-MS analysis results showed that lavender essential oil contained 39 compounds detected 

based on the chromatogram. The highest peak identified was eucalyptol with an area percentage 

of 34.41%. 
 

 
Figure 3. GC-MS results of lavender essential oil 

 

DISCUSSION 

In this study, the distillation results showed that the yield of lavender essential oil (0.51%) 

was higher than that of citronella (0.44%). This difference in yield indicates that the amount of 

essential oil successfully obtained from each material is influenced by the characteristics of the 

plant material and the efficiency of the distillation process. The yield of essential oil can be 

influenced by several factors, such as the type of plant, the part of the plant used, water content, 

material size, distillation time, and temperature and pressure during the distillation process. 

Thus, the difference in yield in this study indicates the variation in the ability of each material 

to produce essential oil through the steam distillation method. 
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Citronella and lavender essential oils were obtained through steam distillation, an 

extraction technique that utilizes hot steam to evaporate volatile components from plant tissue 

and then condenses them into a distillate consisting of a mixture of essential oil and water. This 

method was chosen because it is effective in isolating volatile compounds from aromatic plants 

without the need for organic solvents. The application of steam distillation to citronella and 

lavender was deemed appropriate because both plants contain volatile components, especially 

monoterpenes and sesquiterpenes, which are easily carried away by the steam flow. The 

distillation process was carried out for approximately 7 hours to optimize essential oil recovery, 

although its efficiency is still influenced by material size, water content, temperature, pressure, 

material density in the kettle, and condensation effectiveness. Thus, the distillation process not 

only determines the amount of essential oil produced but also influences the profile of chemical 

compounds identified in the GC-MS analysis. 

GC-MS analysis results show that citronella and lavender essential oils have distinct 

chemical profiles. These differences in composition are influenced by plant species, growing 

conditions, extraction methods, and geographic location. 

In citronella essential oil, the dominant compounds identified are 2,6-Octadien-1-ol, 3, 7-

dimethyl-, (Z)- (31.73%) and citronellol (27.78%). Both compounds belong to the monoterpene 

alcohol group which contributes to the distinctive aroma of citronella and its biological activity. 

Geraniol is known to have antimicrobial, antioxidant, and anti-inflammatory activities. 

Meanwhile, citronellol functions as a natural insect repellent and is widely used in mosquito 

repellent product formulations. The presence of 6-octene,3,7-dimethyl-, (R)- (2.18%), neral 

(7.61%), and E-citral (9.60%) also supports the fresh aroma characteristics and 

pharmacological activity of citronella oil. 

In lavender essential oil, the main components identified are eucalyptol (34.41%), followed 

by bicyclo(2.2.1)heptan-2-one, 1,7,7-trimethyl (14.10%), α-bisabolol (12.19%), linalool 

(10.85%) and Bicyclo 3.1.1heptane,6,6-dimethyl-2-methyle (5.26%). Eucalyptol is known to 

have anti-inflammatory and expectorant activity, and provides a fresh sensation to the 

respiratory system. Linalool is an important component in lavender oil that plays a role in the 

relaxation effect, calming the nervous system, and improving sleep quality. The α-bisabolol 

compound is also known to have anti-inflammatory and skin-soothing activities.Overall, the 

GC-MS method proved effective in identifying volatile compounds. 

contained in essential oils. The resulting chromatograms were able to display the number 

of components and their relative proportions based on peak area, thus providing a 

comprehensive picture of the chemical composition of citronella and lavender essential oils. 

CONCLUSION 

Citronella essential oil (Cymbopogon nardus L. Rendle) and lavender (Lavandula 

angustifolia) was successfully obtained through the steam distillation method, which allows 

the compound Volatiles in plant material are isolated with water vapor and separated as 

essential oils. The distillation process is an important stage in this study because it determines 

the success of the extraction of volatile components which are then analyzed using GC-MS 

analysis using the Gas Chromatography-Mass Spectrometry (GC-MS) method, citronella 

essential oil (Cymbopogon nardus L. Rendle) contains 27 compounds with dominant 

components in the form of geraniol (31.73%), citronellol (27.78%), E-citral (9.60%), neral 

(7.61%), and 6-octene,3,7-dimethyl-,(R)- (2.18%). Meanwhile, lavender essential oil 

(Lavandula angustifolia) contains 39 compounds with dominant components in the form of 

eucalyptol (34.41%), bicyclo(2.2.1)heptan-2-one, 1,7,7-trimethyl- (14.10%), α-bisabolol 

(12.19%), linalool (10.85%) and Bicyclo 3.1.1heptane,6,6-dimethyl-2-methyle (5.26%). These 

compounds are known to contribute to the distinctive aroma and biological activities of each 

essential oil, such as aromatherapy, relaxant, anti-inflammatory, antimicrobial, and insect 
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repellent. The results of this study indicate that the GC-MS method is effective in identifying 

volatile components in citronella and lavender essential oils, so it can be used as a basis for 

characterization, standardization, and quality control of essential oil raw materials. The 

limitation of this study is that the analysis only focused on the identification of chemical 

compounds without testing biological activity and quantitative determination of compound 

levels. Therefore, further research is needed to evaluate the pharmacological activity and 

potential use of these two essential oils in various health and industrial fields.. 
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