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Ultrasonic Extraction of Java Ginseng Leaves (Talinum Tri-
angulare (Jacq.) Willd) with Variables of Ethanol Solution 
Ratio and Extraction Time

Abstract

Indonesia has abundant biodiversity for types of plants that are 
thought to have efficacy as herbal medicines. Javanese Ginseng (Ta-
linum Triangulare (Jacq.) Willd) is one of them, so it is necessary 
to conduct research to utilize it. The purpose of this study was to 
determine the process conditions to obtain the highest extraction 
yield and to determine what components of flavonoid bioactive 
compounds contained in the Javanese Ginseng extract. As part of 
the ultrasonic extraction method, the variables tested were, among 
others, various ratios between ethanol-dried Javanese Ginseng 
powder and sonication time. Javanese ginseng was dried in an oven 
at 60°C for 4 days to a moisture content of less than 4%, then ground 
and filtered using a 40-mesh filter. The first phase of this study was 
to test the various ratios of solutions between dried Javanese Gin-
seng powder and 96% ethanol (m/v), which were 1:1, 1:2, 1:3, 1:4, 
and 1:5 at constant concentration for 30 minutes. The second phase 
is to vary the sonication time, namely 10, 15, 20, 25 and 30 minutes 
at a constant solution ratio, namely the ratio with the highest ex-
tract yield obtained from extraction with various solution ratios be-
tween dried Java Ginseng powder and 96% ethanol (m/v). Through 
this research, the ultrasonic wavelength used was 40kHz and the 
temperature of the water bath to concentrate the Javanese Ginseng 
was set at a temperature of 50 – 60oC. The best yield of both phases 
was 10.14% for the parameter ratio 1:5 (m/v) and the sonication 
time was 30 minutes with an extract pH of 4.36, a density of 1.0415 
g/cm3, and a greenish-brown color. 
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Introduction

Indonesia has abundant biodiversity, including the wealth of 
various types of plants that have properties as a source of active 
substances. The use of natural materials as a source of bioactive 
substances has become an issue that is widely discussed as a re-
search topic and tends to be an option for the people of Indone-
sia. In addition, the prolonged health crisis due to the outbreak 
of the Corona COVID-19 virus has encouraged people to turn to 
the use of natural ingredients as a source of active substances 
to prevent outbreaks, which are expected to increase stamina 
and immunity.

One of the natural ingredients that have potential as a 

source of bioactive substances is Javanese Ginseng Leaf (Ta-
linum Triangulare (Jacq.) Willd). Javanese ginseng leaves are 
known to contain active substances in the form of flavonoids 
[1,2]. In plants there are small molecular chemical compounds 
whose distribution is limited and are often referred to as sec-
ondary metabolites. The number of secondary metabolites in 
plants is less than the primary metabolites (carbohydrates, fats, 
proteins). Phytochemical tests were carried out to determine 
secondary metabolites from plants. Secondary metabolites in 
plants include saponins, flavonoids, phenols, alkaloids, steroids, 
terpenoids and tannins [3]. The following is a description of the 
phytochemical properties of Javanese ginseng leaves [4].
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Phytochemical Name Dry (mg/100 mg) Wet (mg/100 mg)

Flavonoid 69,8 ± 4,42 58,33 ± 9,00

Alkaloid 55,56 ± 5,00 13,89 ± 5,00

Saponin 1,48 ± 0,20 1,37 ± 0,60

Tannin 1,44 ± 0,73 1,09 ± 0,26

Utilization of natural materials as a source of bioactive sub-
stances requires proper handling. In general, the extraction of 
active substances in natural ingredients uses a method that has 
been widely used, namely extraction. The extraction method 
that is mostly used for the process of taking active compounds 
from plants is maceration extraction (soaking). However, this 
method is known to be a conventional method and is consid-
ered to take quite a long time so it is considered less effective 
[5,3].

Ultrasonic is a modified maceration method using ultra-
sound (high frequency signal). This is done to apply mechanical 
pressure to the cell to produce a cavity in the sample. Cell dam-
age can cause an increase in the solubility of the compound in 
the solvent and increase the extraction yield [6].

The purpose of this study was to determine the best extrac-
tion time by ultrasonic method and the optimum ethanol sol-
vent ratio to obtain the best yield and to analyze qualitatively 
the types of flavonoid bioactive compounds contained in the 
extract of Javanese Ginseng (Talinum Triangulare (Jacq.) Willd).

Phytochemicals are bioactive compounds found in plants 
and can have health effects on humans. In plants there are a 
small molecular chemical compound whose distribution is lim-
ited and are often referred to as secondary metabolites (Sirait, 
2007). The number of secondary metabolites in plants is less 
than the primary metabolites (carbohydrates, fats, proteins). 
Phytochemical tests were carried out to determine secondary 
metabolites from plants. Secondary metabolites in plants in-
clude saponins, flavonoids, phenols, alkaloids, steroids, terpe-
noids and tannins.

Flavonoids are found in large amounts in plants and cannot 
be synthesized by humans and animals. Because of their activ-
ity as free radical scavengers, flavonoids are very important for 
human health to protect tissues from oxidation processes. As a 
component of food ingredients, flavonoids act as a color, flavor, 
and prevent fat oxidation so that they can protect vitamins from 
enzymes in food [7].

Javanese ginseng leaves are known to contain various kinds 
of active substances, one of which is flavonoids which have func-
tions as antioxidants, anti-radical activity [8], anti-mutagenesis 
and anti-promotion [9]. Undulatoside A with molecular formula 
C16 H18 O9 as Anti-inflammatory [10] Anti-Adipogenic. In addi-
tion, this plant also contains compounds 3-O-[β-D-Glucopyra-
nosyl-(1→2)]-β-D-glucopyranosyl-kaempferol and Kaempferol-
3-O-(2G-α-L-rhamnosyl) -rutinoside with molecular formulas 
C27 H30 O16 and C33 H40 O19 which has anti-inflammatory, anti-bac-
terial, anti-free radical [11] and anti-hyperglycemic activities.

Extraction is a method of separating one substance from an-
other mixture using a suitable solvent. This method is a meth-
od that has been widely used with several types of extraction. 
The choice of extraction method depends on the nature of the 
material and the compound to be isolated. Before selecting a 
method, the extraction target needs to be determined.

In this study, the extraction method with the help of ultra-

sonic waves is used, or commonly called ultrasonic extraction 
(ultrasonic-assisted extraction). Ultrasonic extraction method is 
an extraction process that utilizes ultrasonic waves or acoustic 
waves with a frequency greater than 16-20 kHz to obtain ex-
tract [12]. This type of extraction was chosen because it has 
several advantages, including speeding up the extraction proc-
ess (compared to thermal extraction or extraction conventional 
methods, such as maceration), is safer, more time efficient, and 
can increase the crude yield of extracts. In addition, ultrasonic 
extraction can also be used in the extraction of heat-resistant 
materials [5,12].

The working principle of ultrasonic extraction is that with lo-
cal high temperatures and mechanically increasing the move-
ment of the solid and liquid interface movements, it is useful in 
the form of acoustic streaming and acoustic cavitation (Iersel, 
2008). Acoustic streaming is sound waves that are transferred 
into a liquid forming a fluid motion in the direction of longitudi-
nal wave propagation

Ethanol is a compound that does not occur freely in nature. 
This substance is a class of ordinary alcohol or primary alcohol 
which is made from glucose or other types of sugar by fermen-
tation. Ethanol can be produced both petrochemically by hydra-
tion of ethylene and biologically by fermentation of sugars with 
yeast. 

Methods

The research was conducted at the Chemical Engineering 
Laboratory, University of Muhammadiyah Jakarta and Saras-
wanti Indo Genentech from May to October 2021. The tools 
used included a 500 ml glass beaker, 1 L glass beaker, digital 
scale, oven, thermometer, grinder, 40 mesh siever, airtight con-
tainer. 1 L air, 4 L airtight container, 500 ml aluminum foil con-
tainer, Ultrasonic sonicator, whatman filter paper No.1, 250 ml 
erlenmeyer, 500 ml erlenmeyer, measuring cup, plastic sample 
bottle, rotary vacuum evaporator, 250 ml glass sample bottle, 
1000 ml glass sample bottle. The ingredients used include dried 
Javanese Ginseng which is made into a powder. With the com-
position of dry Javanese Ginseng stem powder: dry Javanese 
Ginseng leaf powder is 1:1 (m/m), 96% ethanol.

The first research stage was to reduce the size of the Java-
nese ginseng, then it was dried in an oven at 60oC for 4 days. 
After 4 days, then the dried Javanese ginseng was ground and 
sieved at 40 mesh to get the same surface area. The first phase 
in this study was to vary the dried Javanese Ginseng powder 
with ethanol (m/v) in a ratio of 1:1, 1:2, 1:3, 1:4, and 1:5 with a 
time (t) of 30 minutes. The first phase of this research was car-
ried out to determine the best ratio of solvent and powder of 
Javanese ginseng leaves with a sonicator wavelength of 40 kHz.

The next stage is the filtration process to separate Javanese 
Ginseng powder solids and solvents. Extract concentration was 
carried out using a rotary vacuum evaporator at a temperature 
(T) of 50-60°C. From the results of concentration using a rotary 
vacuum evaporator, the yield of Javanese ginseng extract was 
obtained, the yield calculation was based on the weight of the 
Javanese ginseng extract compared to the Javanese ginseng 
powder before it was extracted [3].

The Javanese ginseng extract was then analyzed by param-
eters of pH, density and color. The flow chart of the research 
procedure is presented in (Figure 1).
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Figure 1: Research Flow Chart.

Result and Discussion

The leaves and stems of Javanese Ginseng were dried in an 
oven at 60oC for 4 days until the moisture content was less than 
4%, then ground and filtered using a 40-mesh filter. As much as 
50 g was taken for ultrasonic extraction with a wavelength of 40 
kHz with a variation of ethanol solvent (m/v) namely 1:1, 1:2, 
1:3, 1:4, and 1:5 at a constant length of time for 30 minutes, the 
ethanol solvent was separated using a rotary vacuum evapora-
tor at a temperature of 50-60oC. Then the extract was weighed 
to calculate the yield.

Ratio        
(m/v)

Java Ginseng 
Powder 

Weigth (g)

Volume 
Ethanol                                

(ml)

Java Ginseng Extract 
Weight (g)

Yield                                       
(%)

1 : 1 50 50 1.018 2.04

1 : 2 50 100 1.867 3.73

1 : 3 50 150 2.643 5.29

1 : 4 50 200 3.839 7.68

1 : 5 50 250 5.070 10.14

Table 1: Results of Ultrasonic Extraction of Javanese Ginseng.

The results of the effect of the ratio of dry powdered Java-
nese ginseng and ethanol solvent on the yield of Javanese gin-
seng extract are presented in (Figure 2).

Figure 2: The Effect of the Ratio of Dry Java Ginseng Powder and 
Ethanol Solvent on the Yield of Javanese Ginseng Extract.

Based on Figure 3, the ratio of Javanese ginseng powder af-
fects the yield following the linear regression equation y=2.015 
x–0.269, where the value of y is the yield and x is the ratio of 
powder and solvent. The R2 value is 0.989, this shows a close 
correlation between y and x, where the greater the ratio of 
powder and solvent used, the greater the yield. The yield of Ja-
vanese ginseng extract with a time of 30 minutes, through the 
ultrasonication process the best was obtained at a ratio of 1:5, 
which was 10.14%.

The best ratio results are used for the next variable, namely 
the sonication time with variations of 10, 15, 20, 25, 30 min-
utes. The results of sonication time on the yield of Javanese 
ginseng extract are presented in (Figure 3).

Figure 3: The Effect of Sonication Time on the Yield of Javanese 
Ginseng Extract.

Based on (Figure 3), the sonication time affects the yield fol-
lowing the linear regression equation y=0.330 x=1.284, where 
the value of y is the yield and x is the sonication time. The value 
of R2 is 0.778, this shows a close correlation between y and x, 
where the longer the sonication time, the greater the yield. The 
yield of Javanese ginseng extract with a ratio of 1:5, through the 
ultrasonication process the best was obtained at 30 minutes, 
which was 10.14%.

According to research by Lestario et al., 2009 the extraction 
of Javanese ginseng leaves using a solvent ratio of 1:5 (w/v), and 
then shaking for 16 hours. The filtrate was filtered and the resi-
due was extracted again with the same solvent for 2 x 4 hours. 
yielded 18.40% yield. The yields obtained based on the research 
of Lestario et al are greater, but the time required is longer. This 
proves that the sonication method is better than the macera-
tion method, because cavitation when treated with ultrasonic 
waves can break down the cell walls of the material [13,14].

Then an analysis of the pH value, density and color was car-
ried out. The pH value of the Javanese ginseng extract which 
had the best yield (1:5 ratio and 30 minutes of sonication time) 
was 4.36. The Javanese Ginseng Extract also has a density of 
1.0415 (gr/ml) and is greenish-brown in color.

Conclusions

The best extraction results using the ultrasonic method of 
Javanese Ginseng (Talinum Triangulare (Jacq.) Willd) with 96% 
ethanol solvent were obtained at a ratio of 1:5 (m/v) and a soni-
cation time of 30 minutes. The yield of the extract was 10.14%, 
pH 4.36, density 1.0415 gr/cm3, and the color of the extract was 
greenish brown.
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