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ABSTRACT KEYWORDS

One of the most widely distributed plant species in Bangka Belitung is Bintangur (Calophyllum  Bitangu leaf; face mask;

inophyllum L.) which is a genus of the Clusiaceae family. Bintagur leaf has the potential as a mask  antioxidant; peel-0ff gel;
against acne-causing bacteria because it has high bioactivity such as antioxidants and antibacterials.  antibacterial

This study aims to use of Bintangur leaves made in mask preparations as acne antibacterial activity.

Bitangur leaf extract masks were made by mixing the raw materials in the form of PVA 10 g; HPMC

1 g; glycerin 6 g; TEA 0.5 g; methylparaben 0.1 g; propylparaben 0.025 g; 30 ml distilled water and

ethanol extract of Bintangur leaf formulation 0% 0 g; formulation 1% 0.5 g; 2% formulation 1 gand  Received: May 31, 2022

3% formulation 1.5 g. Bintangur leaves extract mask in formulations F3 and F2 was the highest  Accepted: June 27, 2022
concentration producing an inhibition zone to inhibit the growth of Staphylococcus aureus and  Published: June 30, 2022
Propionibacterium acnes bacteria which were in the medium category.

Introduction

One of the most widely distributed plant species in Bangka Belitung is Bintangur (Calophyllum inophyllum L.)
which is a genus of the Clusiaceae family. Phytochemical studies of the genus Clusiaceae show that plants contain
lots of flavonoids, steroids, tannins, phenol hydrocarbons, saponins, triterpenoids and various bioactivities such as
antioxidants, analgesics, anticancer, antibacterial, chronic fatigue disease and haemorrhoids (Violet, 2018).

Propionibacterium acnes, Staphylococcus epidermis (Mulyani et al, 2017) and Staphylococcus aureus (Sarlina
et al, 2017) these three bacteria are bacteria that trigger the growth of acne. To reduce the growth of acne, a drug or
formula that is antibacterial is needed. Acne treatment generally requires a long period of time so that it can cause
some side effect such as skin irritation and antibacterial resistance (Nuraeni & Lukmayani, 2021). The resistance
antibiotics on isolated bacteria of acne vulgaris there are various types. Cloxacillin and Neomycin have the highest
resistance to acne bacteria with 100% and 80% resistance. And there are many other synthetic drugs that have
antibacterial acne resistance above 50% such as Cephalexin, Erythromycin, Cephalothin, Gentamicin, Kanamycin
(Hassanzadeh et al., 2008; Sukertiasih et al, 2021). So we need an effective antibacterial source that is able to treat
acne such as Bintagur leaves in the form of masks. The peel-off gel mask is one of the mask preparations that have a
comforting effect to the user. A homogeneous gel-shaped mask with the right formulation can hold the active
substances contained (Pratiwi et al, 2018).

Based on the literature review, Bintagur leaf has the potential as a mask against acne-causing bacteria because
it has high bioactivity such as antioxidants and antibacterials. Based on the literature study, several xanthone
derivatives were obtained from the isolation of Bintagur, such as rheediaxanthone A, macluraxanthone, caloxanthone
C, inophinnin, inophinone, phylattrin, pyranojacareubin, soulattrin, 4-hydroxyxanthone, trapezifolixanthone, and
brasixanthone B. These compounds are reported to be active as antioxidants, antibacterials, and have good cytotoxic
properties against bacteria NCI-H23, K562, and HeLa cells (Siau et al, 2015). Of course this is an added value for the
development of antibacterial in the future. Therefore, in this study, aims to use of Bintangur leaves made in mask
preparations as antibacterial activity. So that the utilization of the potential of local plants in Bangka Belitung is
maximized.
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Methods
Extraction

The powder of Bitangur leaves was weighed as much as 150 g mixed with 750 mL of 96% ethanol solvent for
maceration in a closed container for 2x24 hours at room temperature. Then filtered and concentrated using a rotary
evaporator.

Mask formulation

All raw materials are weighed which includes PVA 10 g; HPMC 1 g; glycerin 6 g; TEA 0.5 g; methylparaben 0.1
g; propylparaben 0.025 g; 30 ml distilled water and ethanol extract of Bintangur leaf formulation 0% 0 g; formulation
1% 0.5 g; 2% formulation 1 g and 3% formulation 1.5 g. In cup 1 put PVA and distilled water then heated until PVA
expands. For cup 2, add HPMC and cold distilled water until the HPMC expands completely. In cup 3, add glycerin,
methylparaben, and propylparaben and dissolve with distilled water. Then all the ingredients in plates 1, 2 and 3 are
mixed successively into the mortar and stirred until homogeneous. Next, add the extract for the 1%, 2% and 3%
formulations (Tambunan, 2019).

Evaluation of masks

An organoleptic test was carried out by looking at the colour, shape and smell of the mask preparation. The
homogeneity test was carried out by applying the mask preparation to the cup and then observing whether there were
coarse grains. The pH test was carried out by immersing the preparation using a pH meter. The drying time test is
carried out by applying it to the skin and then recording how long it takes for the preparation to dry (Tambunan,
2019). The dispersion test was carried out by weighing a 1 gram preparation placed between 2 glass centres and then
placing a load on a 100 g glass (Fauziah et al, 2020).

Antibacterial test

The first step in the antibacterial test was media preparation. As much as 1.6 g of 2 band 3 g of agar dissolved
in 200 ml of distilled water, then stir and heat it. The cup to be used is wrapped in HVS paper and put in the clear
paper. Then sterilized by inserting tools and materials into the autoclave for 1-2 hours until the temperature rises to
121 °C (Ariyani et al, 2018).

Media preparation is done by putting the material into a petri dish and then allowing it to harden. Apply the
bacteria to the media. Then it was incubated for 24 hours at 37 °C (Ariyani et al, 2018).

The second stage is to make an extract solution with a concentration of 25%, 50%, 75% and 100% from mask
formula in DMSO. Then soak the disc paper in the extract solution for 15 minutes. After that, the paper discs were
placed in the culture media for Staphylococcus epidermal bacteria, Propionibacterium acnes and Staphylococcus
aureus. Then incubated for 24 hours at 37 °C. Then measure the clear zone formed using a calliper. Amoxicillin was
used as a positive control and DMSO as a negative control (Ariyani et al, 2018).

Results and Discussion

The peel-off gel mask was made with 4 concentration variations with the addition of ethanol extract of
Bintangur leaf, namely FO = 0%, F1 = 1%, F2 = 2% and F3 = 3% (table 1).

Table 1. Results of Masks Evaluation

No Formulation Colour Shape Homogeneity pH Spreadability Dry time
1 FO White Semi-solid Homogeneous 6,29 4,5 cm 20 min
2 F1 brown  Semi-solid Homogeneous 6,20 4,25 cm 21 min
3 F2 brown Semi-solid Homogeneous 6,05 4,95 cm 22 min
4 F3 brown Semi-solid Homogeneous 6,01 4,5 cm 24 min

The results of the peel-off gel mask test have a semi-solid form, have a distinctive leaf odor in all formulations
except FO where the greater the concentration of the added extract, the sharper the aroma produced and has a
brownish colour and white colour for FO. The purpose of testing the pH on the mask is to determine the pH of the
mask. The mask should not be too alkaline or too acidic because it can cause scaly skin and skin irritation (Tambunan,
2019). The pH that can be accepted by the skin ranges from 5-7 (Troy & Beringer, 2006; Fauziah et al, 2020). The more
ethanol extract from Bintangur leaf is added, the resulting pH will decrease. So it can be said that all the pH mask
formulations meet the requirements.

Based on observations, the formulation of the ethanol extract of Bintangur leaf mask at concentrations of 0%,
1%, 2% and 3% were all homogeneous because there were no coarse grains. Where good dispersion ranges from 5-7
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(Fauziah, 2020). This is because the resulting mask is too thick. Test the drying time to see how long the mask takes
to dry on the skin. The dry time of the mask is 15-30 minutes (Fauziah et al, 2020). The time required for each
formulation to dry varies, namely FO = 20 minutes, F1 = 21 minutes, F2 = 22 minutes and F3 = 24 minutes. So that the
drying time obtained is still in accordance with the literature.

Antibacterial test

Antibacterial testing aims to test and determine the presence or absence of inhibition of the ethanol extract
of Bintangur leaf and the mask of the ethanolic extract of Bintangur leaf against the growth of Staphylococcus
epidermis, Propionibacterium acnes and Staphylococcus aureus bacteria. The formation of a clear zone around the
paper disc against bacteria indicates the presence of antibacterial activity. The method used in this test is disc
diffusion, which uses a mask preparation of Bintangur leaf ethanol extract with a concentration of 0% for FO, 1% for
F, 2% for F2 and 3% for F3. Bintangur leaf ethanol extract mask has antibacterial activity marked by the formation of
an inhibition zone.

Table 2. Antibacterial Test Mask from Bintangur Leaf Ethanol Extract

Extract Mask Inhibition zone diameter (mm)
Formulation SE PA SA
FO (0%) 0,66 0,7 1,0
F1 (1%) 7,78 2,08 4,0
F2 (2%) 2,79 7,51 7,0
F3 (3%) 7,51 7,65 9,52
Positive Control 10,79 12,08 36,66
Negative Control 0 0 0
Description : SE : Staphylococcus epidermis

PA : Propionibacterium acnes
SA : Staphylococcus aureus

FTIR Analysis

The results of the FTIR analysis of the extract and mask of the ethanol extract of Bintangur leaf can be seen
in the Figure 1.

54 masker
1464 1233 ekstrak F3
47 ‘ r masker
1107
3435 1638 ekstrak F2
930
3
1553 1260 masker
ekstrak F1
I
S
|—
2 - 1096 masker
1262
1460 ekstrak FO
14 1110
1609 1285‘ ekstrak
‘ bintangur
0

T T T T T T T T T T T T T T
4000 3500 3000 2500 2000 1500 1000 500
Wavelength (cm™)

Figure 1. FTIR analysis result

Based on the results of the analysis of the functional groups in the star extract, it was found that the O-H
group at wave number 3399, C=0 wave number 1712, C=C aromatic at wave number 1609, C-O alcohol group at 1285
and aromatic C-H at wave number 1110 which indicates the presence of flavonoid compounds. on the extract. The
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presence of tannin compounds was seen as a C=0 ester group at wave number 1712, an O-H group at 3399, and C=C
aromatic at a wave group 1609. The presence of steroid compounds in an aromatic C=H group with a number 1110,
a C=0 group found in wave number 1712, and C=C aromatic at wavelength 1609.

Conclusion

Bintangur leaf ethanol extract mask in formulations F3 and F2 was the highest concentration producing an
inhibition zone to inhibit the growth of Staphylococcus aureus and Propionibacterium acnes bacteria which were in
the medium category and for the formulations F1 and F3 the highest concentrations were to inhibit the growth of
Staphylococcus epidermal bacteria which were in the category currently. Which was included in the very strong
category.

Acknowledgements

The author would like to thank LPPM Universitas Bangka Belitung University which has funded this research
through the MBKM (Merdeka Belajar Kampus Merdeka) program for funding in 2021.

Funding

This research received no specific grant from any funding agency in the public, commercial, or not-for-profit
sectors.

References

Ariyani, H., Nazemi, M., Hamidah, H., & Kurniati, M. (2018). Uji EfektivitasAntibakteri Ekstrak Kulit Limau Kuit (Cytrus hystrix DC)
Terhadap Beberapa Bakteri. JCPS (JournalOf Current Pharmaceutical Sciences), 2(1), 136-141.

Fauziah, F., Marwarni, R., & Adriani, A. (2020). Formulasi dan Uji Sifat Fisik Masker Anti Jerawat dari Ekstrak Sabut Kelapa (Cocos
Nucifera L). Jurnal Riset Kefarmasian Indonesia, 2(1), 42-51. https://doi.org/10.33759/jrki.v2il.74

Hassanzadeh, P., Bahmani, M., & Mehrabani, D. (2008). Bacterial resistance to antibiotics in acne vulgaris: an in vitro study. Indian
journal of dermatology, 53(3), 122-124. https://doi.org/10.4103/0019-5154.43213

Liska, Novianti, S., & Amanah, H. (2021). Skrining Metabolit Sekunder Ekstrak Daun Bintangur (Calophyllum inophyllum L.). In
Proceedings of National Colloquium Research and Community Service. 5, 93-95.

Mahardika, R.G., & Roanisca, O. (2018). Aktivitas Antioksidan Dan Fitokimia Dari Ekstrak Etil Asetat Pucuk Idat (Cratoxylum glaucum).
Indonesia Journal Of Chemical Research, 5(2), 69-74. https://doi.org/10.30598//ijcr.2018.5-rob

Mulyani, Y. W.T., Hidayat, D., Ishiantoro, I., & Fatimah, Y. (2017). Ekstrak Daun Katuk (Sauropus androgynus (L) Merr) Sebagai
Antibakteri Terhadap Propionibacterium acnes dan Staphylococcud epidermis. JFL : Jurnal Farmasi Lampung, 6(2).
http://dx.doi.org/10.37090/jfl.v6i2.21

Pratiwi, L., & Wahdaningsih, S. (2018). Formulasi dan Aktivitas Antioksidan Masker Wajah Gel Feel-off Ekstrak Metanol Buah Pepaya
(Carica papaya L). Jurnal Farmasi Medical/Pharmasy Medical Journal (PM])), 1(2).
https://doi.org/10.35799/pmj.1.2.2018.21643

Purwanto, D., Bahri, S., & Ridhay, A. (2017). Uji Aktivitas Antioksidan Ekstrak Buah Purnajiwa (Kopsia arborea Blume.) Dengan
Berbagai Pelarut. Kovalen : Jurnal Riset Kimia, 3(1), 24-32.

Sarlina, Razak, A. R. Dan Tandah, M. R. (2017). Anti Bacterial Activity Test Of Extract Gel Formulation Of Lemongrass Leaves
(Cymbopogon nardus L. Rendle) on Staphylococcus aureus Acne Causing Bacteria. Jurnal Farmasi Galenika, 3(2), 143-149.
https://doi.org/10.22487/j24428744.0.v0.i0.8770

Setiawan, F., Yunita, O., & Kurniawan, A. (2018). Uji Aktivitas Antioksidan Ekstrak Etanol Kayu Secang (Caesalpinia Sappan)
Menggunakan Metode DPPH, ABTS dan FRAP. Media Pharmaceutical Indonesiana, 2(2), 82-89.

Siau Hui Mah, Gwendoline Cheng Lian Ee, Soek Sin Teh & Mohd Aspollah Sukari (2015) Calophyllum inophyllum and Calophyllum
soulattri source of anti-proliferative xanthones and their structure-activity relationships. Natural Product Research, 29(1),
98-101. https://doi.org/10.1080/14786419.2014.959949

Sukartiasih, N. K., Megawati, F., Meriyani, H., & Sanjaya, D. A. (2021). Studi Retrospektif Gambaran Resistensi Bakteri Terhadapa
Antibiotik. Jurnal IImiah Medicamento, 7(2), 108-111. https://doi.org/10.36733/medicamento.v7i2.2177

Tambunan, N. A. (2019). Formulasi Sedian Masker Gel Peel-Off Dari Ekstrak Daun Kelor (Moringa oleifera Lam) Kombinasi Madu
(Meldepuratum). Medan: Insitut Kesehatan Helvetia Medan.

Violet, V. (2018). Identifikasi Pemanfaatan Tradisional dan Penapisan Senyawa Fitokimia Ekstrak Daun Bintangur (Calophyllum
soulattri Burm F.). EnviroScienteae, 14(1), 70-76. http://dx.doi.org/10.20527/es.v14i1.4896



https://doi.org/10.33759/jrki.v2i1.74
https://doi.org/10.4103/0019-5154.43213
https://doi.org/10.30598/ijcr.2018.5-rob
http://dx.doi.org/10.37090/jfl.v6i2.21
https://doi.org/10.35799/pmj.1.2.2018.21643
https://doi.org/10.22487/j24428744.0.v0.i0.8770
https://doi.org/10.1080/14786419.2014.959949
https://doi.org/10.36733/medicamento.v7i2.2177
http://dx.doi.org/10.20527/es.v14i1.4896

