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Abstract. Patchouli oil identification using ultrasonic waves is carried out using sonic tools. 

This treatment is done on distilled patchouli oil. The addition of ultrasound waves aims to 

increase the alcohol patchouli component and identify the patchouli oil component after 

sonification. The use of ultrasonic waves of 40 kHz. The variables used in this study were 

ultrasonic wavelengths, namely 20, 30, and 40 minutes, and temperatures of 35 °C, 40 °C, and 

45 °C. The results obtained were analyzed using GCMS. The analysis showed that there was an 

increase in the number of alcohol patchouli before and after the use of ultrasonic waves. From 

the results of the study, the length of time using ultrasonic significantly affected the patchouli 
alcohol content and patchouli oil components. 

1.  Introduction 

Essential oils are substances that give the aroma of plants. Essential oils have volatile components in 

some plants with certain characteristics. Currently, essential oils have been used as perfumes, 

cosmetics, food additives, and medicines [1]. Patchouli oil is classified as an essential oil (minyak 

atsiri) and is an important component in the perfume industry such as fragrances, soaps, deodorants, 

cosmetics, and others. Patchouli oil contains chemical compounds that act as a fixation agent. Until 

now, there are no synthetic products for patchouli oil obtained from patchouli (Pogostemon patchouli) 

so that the cosmetics industry's dependence on patchouli oil is still very high [2]. 

The use of patchouli oil in these industries is due to its high fixability to other fragrance 

ingredients, its aroma-binding properties so it lasts a long time because it can bind fragrant odors and 

prevent fragrance evaporation. The quality of patchouli oil produced from refining must meet the 

criteria for trade quality standards by the Indonesian National Standard (SNI-06-2385-2006). The 

components of patchouli oil include patchouli alcohol which is the most important component. 

Patchouli alcohol is Patchouli alcohols are oxygenated sesquiterpenes, having a molecular weight 224 

with the molecular formula C15H26O and has a boiling point of 140 ºC at a pressure of 8 mmHg 

(Bulan, 2000). The problem in the development of patchouli oil in Indonesia is a low quality and oil 

content so that a refining process is needed to increase the selling value and product quality. The aim 

of the study is only to increase the component of patchouli oil, namely patchouli alcohol. GC-MS 

analysis is used to determine the chemical components contained in patchouli oil.  There have been 
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many studies related to oil refining until now, including fractionation, vacuum, oil pH changes, and 

the combination of processes.   

Based on research, a new technique for the separation process using ultrasonic waves has been 

developed. [3] the research has developed ultrasonic-assisted extraction of palm oil waste. The main 

advantages of extraction with the help of ultrasonic waves compared to conventional separation 

processes using the Soxhlet are greater efficiency and shorter operating time. The conventional 

separation process using organic solvents generally takes a long time because of its low mass transfer 

rate. Onion extraction research was carried out by combining the Microwave Steam Diffusion (MSDf) 

method with the addition of ultrasonic waves. There was an increase in the yield of MUSDf due to the 

added ultrasonic waves during the maceration process. The energy from this ultrasonic wave will pass 

through the water as an intermediary to make contact with the material. Ultrasonic waves which have 

this energy will cause the phenomenon of cavitation [4]. 

Based on the description above, the process and purification that can increase the composition and 

component acquisition can be done by combining the separation or refining process to increase the 

patchouli alcohol in patchouli oil using an ultrasonic tool. So that the quality is better and the selling 

value increases. 

2.  Methods 

This research was conducted in the Chemical Analysis Laboratory, Lampung State Polytechnic. GC-

MS analysis was carried out in the Lhokseumawe State Polytechnic Instrumentation Laboratory. 

2.1.  Materials and Tools 

The materials used for the research were patchouli oil from the distillation of Pogestemon cablin Bent 

from the Aceh Barat Daya area (ABDYA), alcohol, and tap water. The tools used in this research are 

analytical balance, measuring cup, condenser, measuring flask, dropper, burette, Erlenmeyer, beaker, 5 

ml pycnometer, thermometer, spatula, refractometer, oven, sonic BRANSON 5800, and GC-

MSShimadzu model. 

2.2.  Patchouli Oil Sonification Process. 

200 ml of patchouli oil was distilled in ultrasonic equipment (free variable T), sonification time (free 

variable) and sonification (40kHz) (fixed variable) with variations in temperature (S) (30°C, 40°C, 

50°C), distillation time (T) (20 minutes, 30 minutes and 40 minutes). The research was conducted in a 

chemical analyst laboratory, Lampung State Polytechnic. Furthermore, the results obtained were 

carried out by physical analysis and analysis of patchouli oil content by GC-MS. In Lhokseumawe 

State Polytechnic laboratory instrument, the chemical composition analysis in patchouli oil was 

identified using a set of tools Gas Chromatography-Mass Spectroscopy (GC-MS) Shimadzu model. 

 

3.  Results and Discussion  

The addition of ultrasonic waves to the continued distillation of patchouli oil aims to increase the 

content of patchouli alcohol (PA) resulting from this process with a short time of 20 minutes and 

temperature. The use of ultrasonic waves is appropriate for extracting natural materials that have a 

high level of sensitivity to temperature changes. The increasing percentage of patchouli oil after 

adding ultrasonic waves can be seen in Figure 1 below: 
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Figure 1. Graph of the relationship between temperature and patchouli alcohol levels after sonification 

 

From Figure 1, it can be seen that the percentage of increase in alcohol patchouli, which was 

initially 21.30% (sample) before the addition of ultrasonic waves increased with the highest 

percentage an average of 24.92% at a temperature of 50°C. An increase happens after the addition of 

ultrasonic waves. The lowest alcohol patchouli percentage at a temperature of 30°C is 22.38% in 20 

minutes (p>0,05). There is an effect of ultrasonic wave addition on the increase of alcohol patchouli. 

Determination of the chemical composition of patchouli oil is from the results of the analysis by 

GCMS obtained the components of the chemical compounds contained in the patchouli oil sample. 

The chromatogram of the chemical components of patchouli oil is shown in Figure 2. 

 

 
Figure 2. Components of patchouli oil after sonification 

 

Reading the data from the chromatogram shows that the chemical compounds contained in the 

identified patchouli oil samples are beta-pachouluen, alpha guaiene, azuluen, pachoul alcohol, and 

veridoflorol. 
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Based on the results of the analysis using GC-Ms, the acquisition of alcohol patchouli (PA) which 

is a very important ingredient, based on the SNI requirements for alcohol patchouli (PA) for patchouli 

oil at least 31% does not fulfill the standard yet. After being treated with ultrasonic waves by varying 

the time and temperature, the average PA yield was 24.92. Namely at a temperature of 50°Cby by 

using 40 KHz sonic or ultrasonic waves for 40 minutes. Based on the GC-MS test results, PA has the 

highest pick. 

 
Figure 3. Results of GCMs analysis after sonification 

 

Based on the results of GC MS patchouli oil sonic results obtained patchouli oil after being dyed 

has 16 components and the alcohol patchouli (PA) is at the 15th Pic. In this study, there was a change 

in the number of components and composition after sonification. The results of the study using sonic 

showed an increase in the number of alcohol patchouli (PA) at changes in time and it does not affect 

by temperature. In addition to the enhancement of alcohol patchouli (PA) sonic, ultrasonic waves also 

change the component by which azzuluen increases. The use of ordinary alcohol patchouli (PA)is a 

fixative agent for binding perfumes. While azzuluen is an anti-hanging ingredient in cosmetics. The 

use of patchouli oil in the industry is due to its high fixability to fragrance so that the aroma lasts a 

long time, so it can bind fragrance and prevent the fragrance from evaporating [2]. 

4.  Conclusion 

Based on the results of the research that has been done, it can be concluded that the addition of 

ultrasonic waves can increase the percentage of patchouli oil based on the results of the analysis by 

GC-Ms. Namely, from 21.30 to 24.92 at a temperature of 50°C and length of time for 40 minutes.  

With the increase in the PA value, the selling value also increases. The need for a method to isolate 

patchouli oil components is an effort to classify the patchouli oil components resulting from the 

addition of ultrasonic waves. Moreover, process optimization using ultrasonic waves is also required.  
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