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Indonesia is rich in various plants, one of which is the Chinese
Betel (Peperomia pellucida). This study aims to identify the
chemical compounds of 70% ethanol extract from Chinese
betel leaves in Blora Regency. The identification method is by
laboratory observation with Thin Layer Chromatography
(TLC). The results of the TLC test with the highest or best
values are saponins, tannins, triterpenoids which can be seen
by looking at the difference between the high points of the
stains on the sample and the comparator. The active content
in saponins, tannins and triterpenoids functions as a source
of antibacterials, increasing the immune system. Flavonoids
also have anti-inflammatory content (anti-inflammatory on
the skin), as antioxidants and as histamine. Saponins as
antibacterials with a mechanism that reacts with porins
(transmembrane proteins) on the outer membrane of the
bacterial cell wall, forming strong polymer bonds that
damage the porins and can inhibit the growth of
antibacterials.
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1. Introduction

Indonesia has long known and used medicinal plants as an effort to overcome health
problems. Knowledge about medicinal plants is based on experience and skills that have
been passed down from one generation to the next. One of the medicinal plants in
Indonesia is Chinese betel (Peperomia pellucida).

The Chinese betel plant (Peperomia pellucida) is a wild plant belonging to the Piperaceae
family. This plant has fibrous roots that are embedded in the soil surface (shallow) and are
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white. The stem of the Chinese betel plant (Peperomia pellucida) has a stem height of 20
to 40 cm, erect, branched, round, about 5 mm thick, juicy, and soft, pale green or light
green in color. Branches with nodes similar to betel plants. Chinese betel (Peperomia
pellucida) has a single leaf shape, sitting spirally, oval, 1-4 cm long. The width of the
Chinese betel leaf (Peperomia pellucida) is about 0.5-2 cm, heart-shaped and about 4 cm
long, pointed tip, incised base, flat edge, curved bones, smooth surface, soft and green in
color. Chinese betel flowers (Peperomia pellucida) are arranged in a series of spikelets 1-
6 cm long, green in color, located at the end of the stalk and the fruit is round, with a
pointed tip, very small with a diameter of less than 1 mm arranged like a pepper, oval in
shape and green when young and brown when ripe [1].

The Chinese betel plant (Peperomia pellucida) contains chemical compounds of alkaloids,
tannins, saponins, flavonoids, calcium oxalate, fats and essential oils of polyphenyls,
cardenolides, steroids, triterpenoids and carbohydrates. Various studies have been
conducted and show that the Chinese betel plant (Peperomia pellucida) has analgesic,
antipyretic, anti-inflammatory, hypoglycemic, antifungal, antimicrobial, anticancer,
antioxidant, antidiabetic and antibacterial activities [2].

The Chinese betel plant (Peperomia pellucida) has traditionally been used to treat several
diseases, such as abscesses, boils, acne, skin inflammation, kidney disease and stomach
ache. Apart from that, Chinese betel (Peperomia pellucida) is also used to treat colic,
fatigue, gout, headaches, rheumatism and joint pain.

2. Method

2.1 Chinese Betel (Peperomia pellucida)

Samples of Chinese betel plants (Peperomia pellucida) were obtained from Dukuh
Bulumanis, Dalagan Village, Todanan District, Blora Regency. Plants are selected that are
homogeneous so that the phytochemical levels are the same. To select samples, plants that
are still fresh green are taken, and plants are taken in the morning, when the plants are
undergoing photosynthesis. The plants are randomly removed one by one, amounting to
10 kg, then the wet sorting stage is carried out, the aim is to separate the simplicia from
impurities/contaminants (soil, grass, gravel and insects) from the samples to be used. After
the wet sorting stage, the simplisia is washed using running water, then the simplisia that
has been washed clean is drained and aired indoors for approximately 3 days so that when
chopping there are not many substances that come into direct contact with the cutting
tool and the resulting simplisia is good, after it is half dry, then chop it (reduce the size of
the simplicia) to make the drying process easier.

The drying process is carried out with the help of sunlight that does not come into direct
contact with the plants (covered with a black cloth for shade) which lasts for 7 days. With
such drying conditions, it is hoped that the content of secondary metabolite compounds
in the sample will not be damaged [3]. Drying simplicia aims to obtain simplicia that is not
easily damaged during storage by reducing the water content and preventing rotting of
simplicia caused by bacteria [4].

2.2 Powder

Making powder by collecting samples, wet sorting, washing, chopping, drying, dry sorting.
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2.3 Making Extracts

Chinese betel powder (Peperomia pellucida) was extracted using the maceration method
using 70% ethanol solvent with a ratio of 1:10. Making the extract is done by weighing 1
kg of simplicia then soaking it in 10 liters (10,000 ml) of solvent, then leaving it for 18
hours, stirring occasionally for the first 6 hours. After that, filter it using filter paper, then
repeat again by adding 5000 ml of solvent to the macerate [5]. Then the extract obtained
was thickened using a rotary evaporator at a temperature of 40°C [6].

(Weight of extract produced)

% Yield = x 100% (1)

(Initial weight of simplicia powder)
The yield calculation results are shown in units (%), the higher the yield value, the greater
the extract value produced. The quality of the extract produced is inversely proportional
to the amount of yield produced. The higher the yield value, the lower the quality obtained

[7].
2.4 Extract Testing
2.4.1 Ethanol Free Test

The thick extract is put into a test tube, add acetic acid and sulfuric acid then heated. An
extract is said to be ethanol free if it does not have the characteristic ester odor of ethanol
[8], [9].

2.4.2 Drying Shrinkage

The porcelain exchange tower is heated at 105°C for 30 minutes. Weigh out 2 grams of
extract, then spread the extract evenly in a porcelain saucer by shaking the curve until it
forms a layer 5-10 mm thick. Put it in the oven, open the lid and dry at 105°C until the
weight remains [8].

(initial weight—final weight)

Drying Loss = x 100% (2)

(Initial weight)
2.4.3 Specific Gravity

The specific gravity of the extract was determined from the results of 1% extract dilution
in ethanol solvent in a pycnometer. A clean, dry and calibrated pycnometer is used by
determining the weight of the pycnometer and the weight of water that has been boiled
at a temperature of 25°C, the temperature is adjusted until the liquid extract is
approximately 20°C, then placed in the pycnometer.

Set the temperature of the filled pycnometer to 25°C. The excess liquid extract is discarded
and weighed. Subtract the weight of the empty pycnometer from the weight of the filled
pycnometer. The specific gravity of the liquid extract is the result obtained by dividing the
weight of the extract and the weight of water, in a pycnometer at a temperature of 25°C
[10].
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2.4.4 Water content

Weigh 3 grams of extract and put it in a container that has been tarnished, then dry at a
temperature of 105°C for 5 hours and weigh carefully. Drying is continued, then weighed
again at an interval of 1 hour until the difference between the 2 weighers is no more than
0.25% .

W2-W
Water Content = %

x 100% (3)
W: weight (g) of the sample

W1: weight (g) of the porcelain cup of the sample before heating.

W2: weight (g) of the porcelain cup and sample after heating.

2.5 Thin Layer Chromatography Chemical Compound Test

Prepare a silica gel stationary phase GF,s,/TLC plate with a length of 6 cm and a width of
3 cm. Wash with methanol and activate in the oven for 10 minutes at 105°C. Dissolve 10
ml of extract with 1 ml of ethanol, then spot on the stationary phase.

2.5.1 Identification of Flavonoid Compounds

is glacial acetic acid : butanol: water in the ratio (1:4:5). The steam stain visible agent used
was ammonia with a comparison standard of quercetin and then observed with UV light.
A positive reaction shows the formation of a yellow-brown stain, after spraying ammonia
in visible light, UV 254 nm and 366 nm [11].

2.5.2 Identification of Saponin Compounds

The mobile phase used is chloroform: methanol: water (13:7:2). The stain detector used
is Lieberman-Buchard. The comparison standard used is sapogenin. If a green color occurs
after spraying Lieberman-Buchard then the results are declared positive for saponin [12].

2.5.3 Identification of Tannin Compounds

Prepare the mobile phase n- butanol: stearic acid: water in the ratio (4:1:5) with 5% F.Cl;
stain reagent. The comparison standard used is catechin. If a blue-black stain forms after
spraying 5% F.Cl;, it is declared positive for tannin [13].

2.5.4 Identification of Triterpenoid Compounds

Prepare the mobile phase n- hexane: ethylacetate (4:1) with the reference standard f3-
sitosterol. Sulfuric acid anisaldehyde stain appearance. A positive result for
triterpenoids/steroids is if a purple-red or violet color appears after being sprayed with
sulfuric acid anisaldehyde reagent [14].
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2.5.5 Identification of Alkoloid Compounds

Prepare the mobile phase ethyl acetate: methanol: water (6:4:2) with the reference
standard piperine. The appearance of the dagrendroff reagent stain will appear brown or
orange after spraying the dagrendroff reagent, indicating the presence of alkaloids in the
extract.

3. Results and Discussion

The results of the wet weight of 10 kg of Chinese betel were obtained by a dry weight of
Chinese betel of 1300 gr. The percentage of dry weight to wet weight was 13%. The results
of this dry weight are not much different from the results of previous research where the
drying results from wet Chinese betel plants were 11%, which shows that the extract
produced meets the requirements.

1 kg of Chinese betel powder was used in the extraction process with 10 liters of 70%
ethanol filter fluid.

Table 1. Rendement Results
Chinese Betel Powder Condensed Extract Yield (%)
(gr) (gr)
1000 194.83 19.48

The thick extract produces 194.83 gr. So the extract yield was 19.48%. The higher the
percentage of simplicia yield, the better it is because more compounds are isolated [7]. The
results of calculating the yield of Chinese betel extract were found to be greater than the
previous extract yield which was 17.92%. The characteristics of Chinese betel extract are
blackish brown in color, distinctive aroma, distinctive aroma and thick consistency.

3.1. Ethanol Free Test Results

Chinese betel extract was tested for ethanol free. The ethanol-free test aims to ensure that
the extract does not contain ethanol which has antibacterial activity from Chinese betel
extract and the results of Chinese betel extract are free from the solvent, namely ethanol,
which is indicated by the absence of the typical ester smell of ethanol.

Table 2. Ethanol Free Test Results
Procedure Results References

Extract + H,SO, + CH;COOH There is no ester smell typical of There is no ester smell typical of
heated ethanol ethanol (Yuri, 2016).

3.2. Drying Shrinkage

Determination of drying shrinkage aims to ensure that the powder is truly dry. From the
research data above, the average drying loss of Chinese betel powder is 9.74%, indicating
that Chinese betel powder meets the requirements, because the drying loss level of the
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powder should not be more than 10%, because levels less than 10% cause the cells to die,
the enzymes will not active, and bacteria and fungi do not grow so the powder lasts longer.
Drying shrinkage that is too high in powder will facilitate the growth of fungi and bacteria
as well as chemical growth that can damage the powder [8].

Table 3. Drying Shrinkage Test Results

No Weighing (g) Water content (%w/v)
1 3,000 9.70
2 3,000 9.74
3 3,000 9.78
Average 9.74

According to the existing literature, the results of determining drying losses were carried
out using the oven method at a temperature of 105°C, producing powder of 8.98% of the
fixed weight.

3.3. Results of Determining Specific Gravity

The result of the specific gravity of Chinese betel is 0.976. Measurement of the specific
gravity of Chinese betel extract was determined using a pycnometer. Specific gravity is the
weight of an air substance at a temperature of 25°C divided by the weight of the volume
of water at the same temperature. The specific gravity value is influenced by the chemical
compound content in the test material.

Table 4. Results of Determining Specific Gravity

No Empty pycnometer Pycnometer weight + Pycnometer weight + Specific
weight (g) 25°C water extract 25°C gravity
1 16.67 36.62 36.15 0.976
2 16.67 36.65 36.17 0.975
3 16.67 36.63 36.20 0.978
Average 0.976

3.4. Water Content Results

The results of the water content of Chinese betel simplicia are 8.6%, meaning that Chinese
betel meets the requirements for good water content, namely not exceeding 10%. This
result was obtained after 5 hours of drying and waiting for it to cool so that the weight
became permanent. The purpose of determining the water content in a simplicia is to
ensure that there is no residual water left after the drying process [10]. The water content
results obtained were higher than the resulting water content results, namely 2.4%.
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Table 5. Water content results
Initial Weight Final Weight (%)End

(gr) (gr)

3 2.76 8.6%
3 2.76 8.6%
3 2.76 8.6%
Average 8.6%

3.5. Thin Layer Chromatography Test Results

The results of research on the TLC test of Chinese betel extract show that Chinese betel
extract contains triterpenoid compounds, saponins, flavonoids, alkaloids and tannins.
Several factors influence the thin layer chromatography (TLC) profile, namely the
chromatography system in the mobile phase and stationary phase, the suitability of the
solvent for the target compound in the extract, the weighing quantity of the extract, and
the selection of the appropriate visualization method.

Separation of secondary metabolites of flavonoids, saponins, tannins, triterpenoids and
alkaloids in samples using a GF,s, silica gel plate as the stationary phase and irradiated
under a UV lamp with a wavelength of 366 nm. The plate was cut to a size of 3 X 6 cm, then
activated by oven at 105°C for 15 minutes to remove water trapped on the plate so that
the solvent on the plate would come out and form a porous matrix which would attract
the developer solution due to the capillary effect. Next, dissolve 2 ml of the sample in 1 ml
of 70% ethanol and spot on the plate at the bottom line marked previously. The eluent
mixture (mobile phase) must be saturated first for 1 hour to avoid chemical changes so
that the atmosphere in the vessel is saturated with steam from the eluent. If it is not
saturated, expansion will occur with the solvent surface forming a concave shape and the
mobile phase will tend to elute towards the edge of the plate. The resulting spot or stain
is sprayed using a spraying reagent as a fluorescent indicator so that the color of the spot
can be seen when detected under a UV lamp. The appearance of the spot was observed
using a UV lamp with a wavelength of 366 nm. Then measure the distance traveled by the
spot using a ruler and calculate the Rf value. The appearance of color at this wavelength is
caused by the interaction between UV light and the chromophore group which is bound
by ausochrome to the compound that appears to form the spot.

Table 6 . Thin Layer Chromatography Test Results

No Chemical Research result
compounds
1 Flavonoids Sample Rf value = 0.6
Comparison standard =
0.62

(+) flavonoids
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2 Saponin Sample Rf value = 0.68
Comparison standard =
0.91
(+) saponin

3 Tannin Sample Rf value = 0.95
Comparison standard
0.95
(+) tannin

4 Triterpenoids Sample Rf value = 0.39
Comparison standard =
0.35
(+) triterpenoids

5 Alkaloids Sample Rf value = 0.77
Comparison standard =
0.91
(+) alkaloids

Separation of flavonoid compounds in Chinese betel extract using the eluent glacial acetic
acid: butanol: water in the ratio (1:4:5). The steam stain visible agent used was ammonia
with a comparison standard of quercetin and then observed with UV light. A positive
reaction shows the formation of a yellow-brown stain, after spraying ammonia in visible
light, UV 254 nm and 366 nm [10].

Separation of saponin compounds in Chinese betel extract using chloroform: methanol:
water (13:7:2). The stain detector used is Lieberman-Buchard. The comparison standard
used is. If a green color occurs after spraying Lieberman-Buchard sapogenin, the results
are declared positive for saponin.

Separation of tannin compounds in Chinese betel extract using n- butanol: stearic acid:
water in a ratio of (4:1:5) with 5% FeCl; stain reagent. The comparison standard used is
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catechin. If a blue-black stain forms after spraying 5% FeCls, it is declared positive for
tannin.

Separation of triterpenoid compounds in Chinese betel extract using n-hexane: ethyl
acetate (4:1) with the reference standard B-sitosterol. Sulfuric acid anisaldehyde stain
appearance. A positive result for triterpenoids/steroids is if a purple-red or violet color
appears after being sprayed with sulfuric acid anisaldehyde reagent.

Separation of alkoloid compounds in Chinese betel extract using ethyl acetate: methanol
: water (6:4:2) with piperine as the standard standard. The appearance of the Dagrendroff
reagent stain will appear brown or orange after spraying the Dragendroff reagent,
indicating the presence of alkaloids in the extract.

The results of the Rf values of the five extracts according to existing literature show that
the Chinese betel extract positively contains flavonoids which are characterized by
producing a yellow-brown color. Saponin produces a green color. Tannin produces a blue-
black color. triterpenoid compounds that show a red or violet color. And alkaloids that
produce brown or orange stains [15].

The TLC test results with the highest or best scores are saponins, tannins, triterpenoids
which can be seen by looking at the difference between the height of the stain points on
the sample and the comparison. The active ingredients in saponins, tannins and
triterpenoids function as a source of antibacterial, improving the immune system.
Flavonoids also have anti-inflammatory properties (anti-inflammatory of the skin), as
antioxidants and as histamines. Saponin as an antibacterial mechanism reacts with porins
(transmembrane proteins) on the outer membrane of the bacterial cell wall, forming
strong polymer bonds that cause damage to the porins and can inhibit the growth of
antibacterials [16].

4. Conclusion

Based on the results of research using the thin layer chromatography method, it can be
concluded that Chinese Betel Leaves (Peperomia pellucida) from Blora Regency contain
flavonoids, saponins, tannins, triterpenoids and alkaloids.

ACKNOWLEDGEMENTS

Thank you to all parties who have helped so that this research can run well.

REFERENCES

[1]  ]. Waluyo, K. Fikri, dan F. S. Cahyani, “Eugenia polyantha leaf extract as an antidiabetic
alternative medicine on Rattus norvegicus,” Edubiotik ]. Pendidikan, Biol. Dan Terap., vol. 8,
no. 01, hal. 11-16, 2023, doi: https://doi.org/10.33503/ebio.v8i01.2651.

[2]  S.Phongtongpasuk dan S. Poadang, “Extraction of antioxidants from Peperomia pellucid a L
. Kunth,” Thammasat Int. J. Sci. Technol., vol. 19, no. 3, 2014.

[3] I. D. Riris, T. Juwitaningsih, D. Rosa, M. Damanik, dan A. Silalahi, “Study of Phytochemicals,
Toxicity, Antibacterial Activity of Ethyl Acetate Leaf Extract Extract (Peperomia pellucidaL),”
Indones.  |. Chem. Sci. Technol., vol. 3, no. 2, 2020, doi:

65



[4]

[5]
[6]

[7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

66

https://doi.org/10.24114/ijcst.v3i2.19532.

H. Prasetyo, M. C. Padaga, dan M. E. Sawitri, “Kajian kualitas fisiko kimia daging sapi di pasar
kota malang,” | Anim. Prod. Sci. Technol, vol. 8, no. 2, hal. 1-8, 2013, doi:
https://doi.org/10.21776/ub.jitek.2013.008.02.1.

Kemenkes RI, “Farmakope Herbal Indonesia 2017,” Kementerian Kesehatan RI, 2017.

N. Maharani, V. Haksadjiwo, R. S. Dwi, G. Anggraini, dan B. Nuryadi, “Antibacterial Activity
of Suruhan Leaf Extract (Peperomia pellucida L) Against Staphylococcus aureus,” Sriwij.
Journalof Dent., vol. 4, no. 1, hal. 1-10, 2023, doi: https://doi.org/10.32539/sjd.v4i1.41.

H. Wijaya, N. Novitasari, dan S. Jubaidah, “Comparison of Extraction Methods on the Yield
of Sea Hair Leaf Extract (Sonneratia caseolaris L. Engl),” J. IIm. Manuntung, vol. 4, no. 1, hal.
79-83, 2018, doi: https://doi.org/10.51352/jim.v4i1.148.

Ihwan, A. Khumaidi, A. D. Putri, R. Primadia, A. Syamsidi, dan K. Khaerati, “Standardization
of Ethanol Extract of Dioscorea alata L . Variety of Paoateno from Banggai Islands District ,
Central Sulawesi,” J. Farm. Galen. (Galenika J. Pharmacy), vol. 9, no. 2, hal. 208-223, 2023,
doi: 10.22487/j24428744.2023.v9.i2.16065.

A.1.N. Widyastuti, Wulandari, dan A. F. Masduqji, “Antioxidant activity test of ethanol extract
of red algae (Kappaphycus alvarezii) green variety from north coasts of Jepara district with
DPPH method,” |. Heal. Manag. Pharm. Explor., vol. 1, no. 1, hal. 1-8, 2023, doi:
https://doi.org/10.52465/johmpe.v1i1.133.

A. Salsabila, S. Febriana, dan U. M. Surakarta, “Development Of Guidelines For Micro
Teaching In Early Children Education Faculty Of Universitas Muhammadiyah Surakarta,”
Cakrawala Dini J. Pendidik. Anak Usia Dini, vol. 12, no. 2, hal. 159-167, 2021, doi:
10.17509/cd.v12i2.37463.

P. Viogenta, L. Megasari, dan L. Susanti, “Bioautography and FTIR Analysis of Ethanol Fraction
Morel Berry Root ( Physalis angulata L .) Against Staphylococcus epidermidis and
Pseudomonas aeruginosa,” Tradit. Med. J., vol. 27, no. December, hal. 4-10, 2022, doi:
10.22146/mot.78171.

M. A. P. Suharto, H. J. Edy, dan J. M. Dumanauw, “Isolasi Dan Identifikasi Senyawa Saponin
Dari Ekstrak Metanol Batang Pisang Ambon(Musa Paradisiaca Var. Sapientum L.),”
PHARMACON, vol. 1, no. 2, hal. 86-92, 2012, doi: https://doi.org/10.35799/pha.1.2012.914.
B. Sopiah, H. Muliasari, dan E. Yuanita, “Skrining Fitokimia dan Potensi Aktivitas Antioksidan
Ekstrak Etanol Daun Hijau dan Daun Merah Kastuba ( Phytochemical Screening and Potential
Antioxidant Activity of Ethanol Ekstract of Green Leaves and Red Leaves Kastuba ),” J. ILMU
KEFARMASIAN Indones., vol. 17, no. 1, hal. 27-33, 2019.

S. D. Marliana dan V. Suryanti, “Skrining Fitokimia dan Analisis Kromatografi Lapis Tipis
Komponen Kimia Buah Labu Siam ( Sechium edule Jacq . Swartz .) dalam Ekstrak Etanol The
phytochemical screenings and thin layer chromatography analysis of chemical compounds
in ethanol extract of la,” Asian J. Nat. Prod. Biochem., vol. 3, no. 1, hal. 26-31, 2005, doi:
10.13057/biofar/f030106.

A. Rahmawatiani, D. Mayasari, dan A. C. Narsa, “Kajian Literatur: Aktivitas Antibakteri
Ekstrak Herba Suruhan (Peperomia pellucida L.),” Proceeding Mulawarman Pharm. Conf.,
hal. 117-124, 2020, doi: 10.25026/mpc.v12i1.401.

Z. Farda, T. P. Rahayu, N. Zukhruf, dan W. Kiromah, “Formulation and Physical Evaluation of
Papaya Leaf ( Carica papaya L .) Ethyl Acetate Fraction Cream Preparation as Anti Acne
Against Propionibacterium acne Bacteria,” J. Pijar MIPA, vol. 19, no. 2, hal. 295-301, 2024,
doi: 10.29303/jpm.v19i2.6146.



