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ABSTRACT 

Background: Periodontal disease is caused by the accumulation of bacteria 
from biofilms in the periodontal tissues. Streptococcus sanguinis is one of 
bacteria lives in biofilm. One of the herbal ingredients that can be used as an 
antibacterial is the mangosteen fruit (Garcinia mangostana L.), especially the 
rind of the mangosteen fruit. The main compound in the mangosteen rind is 
known as alfa-mangostin, the compound alfa-mangostin has anti-bacterial 
benefits. The purpose of this research is to determine the effectiveness usage 
of alpha mangostin toward Streptococcus sanguinis biofilm thickness growth.  
Method: Experimental research design, with post-test only control group 
design with a sample size of 27. The treatment group consisted of alpha 
mangostin 3.125, 6.25, and 12.5 g/ml and the control group were distilled water. 
Measurement of Streptococcus sanguinis biofilm thickness was carried out by 
ELISA-reader. The statistical test was carried out using the One Way Anova 
test.  
Results: The results showed the lowest average thickness of Streptococcus 
sanguinis with the addition of -mangostin 12.5 g/ml was 0.371, while the 
thickness of Streptococcus sanguinis with the addition of chlorhexidine was the 
highest at 1.860. One Way Anova test obtained a significance number of 0.001 
(p <0.05) so it can be concluded that there are significant differences in  
the 4 groups of Streptococcus sanguinis.   
Conclusion: Alpha mangostin has antibacterial properties that can reduce the 
thickness of the Streptococcus sanguinis biofilm.  
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INTRODUCTION 

Periodontal diseases are diseases that 

penetrate the periodontal tissues, cementum, 

gingiva, periodontal ligament, and alveolar bone28. 

Periodontal diseases can occur due to the 

accumulation of microorganisms that are in the 

periodontal tissue. If a disease is not properly 

treated right away, it may require tooth extraction in 

the future18. The prevalence of periodontitis in 

residents aged ≥ 15 years based on Basic Health 

Research (Riskesdas) data in 2018 was 67.8%, this 

means that out of 10 Indonesian people, 7 

individuals experience periodontitis. Periodontitis is 

caused by microorganisms, one of which is 

Streptococcus sanguinis43. 

Streptococcus sanguinis are bacteria that 

lead to the colonization of other bacteria, creating 

plaque. Streptococcus sanguinis has the ability to 

aggregate against the surrounding bacteria so that 

it has an important role in the maturation activity of 

plaque on the tooth surface15.  The process of 

plaque formation begins with the initial bacteria that 

contaminate the pellicle, Streptococcus sanguinis 

which becomes an inducer in the activity of plaque 

formation. Streptococcus sanguinis binds directly to 

the tooth surface pellicle using various 

mechanisms, one of which is the prolinerich 

method. Prolinerich is a bonding process between 

sanguinis and salivary proteins. Streptococcus 

sanguinis facilitates other bacteria so that they can 

form a colony on the tooth surface and form a 

plaque1. Streptococcus sanguinis was selected in 

this study because sanguinis is a gram-positive 

bacterium. In periodontitis, gram-positive bacteria 

play a greater role because the percentage of gram-

positive bacteria in periodontitis is greater, 56%, 

while gram-negative bacteria are smaller, 44% 24.  

Streptococcus sanguinis is one of the 

bacteria that causes dental plaque, dental plaque 

can be prevented by using mouthwash with 

ingredients chlorhexidine. Chlorhexidine 

mouthwash can minimize plaque formation and 

prevent the onset of periodontal diseases. 

Chlorhexidine mouthwash has bacteriostatic and 

bactericidal properties on various bacteria, 

especially the bacteria present in dental plaque. 

The use of chlorhexidine for a long time, for 

example more than 2 weeks, has the effect of 

causing burning mouth syndrome, disturbance of 

the sense of taste, erosion of the oral mucosa, 

staining of teeth, and xerostomia6.  

S. sanguinis is also a natural member of the 

resident oral biofilm community, and was the only 

species identified to be significantly associated with 

dental health. The α-mangostin compound is one of 

the bioactive compounds possessed by 

mangosteen rind, the alpha-mangostin compound 

is a yellow dye that is insoluble in water, however, 

the alpha-mangostin can dissolve in methanol, 

ether, ethanol, acetone and chloroform30.  In this 

study the aim was to look at the absorbance or 

thickness of the Streptococcus sanguinis bacterial 

biofilm, when given treatment in the form of alpha 

mangostin, with each content. 

 

MATERIALS AND METHODS 

This research is included in the experimental 

research method with the post-test only group 

design and has passed the ethical test number 

371/B.1-KEPK/SAFKG/V/2022. The sample size 

calculated based on the Federer formula obtained 

the number of 6 samples plus 10% reserve sample, 

in the three treatment groups. In this study the 

samples were divided into 4 groups, 3 α-mangostin 

groups with various contents of 3.125, 6.25 and 

12.5 µg/ml and the control group were positive (+) 

chlorhexidine with the total number of samples is 27 

samples. 

The first method of this research was the 

preparation of Streptococcus sanguinis bacterial 
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suspension, then the thickness of the biofilm was 

measured, and the last was giving treatment to the 

α-mangostin and Chlorhexidine groups. 

Preparation of Streptococcus sanguinis 

bacterial suspension 

Streptococcus sanguinis bacterial 

suspension was prepared using Brain Heart 

Infusion (BHI) media. After that, the saliva and pure 

isolate of Streptococcus sanguinis were added to 

the Brain Heart Infusion (BHI) liquid medium. The 

growth of Streptococcus sanguinis bacteria was 

adjusted to Mc Farland's turbidity standard of 0.5 so 

that the resulting bacterial suspension was 1.5 x 

108 CFU/ml. Bacteria will be incubated at 37°C for 

24 hours. 

Biofilm Thickness Measurement 

Pellicles were prepared on 4 well plates, 

after which 200 µl of saliva was added which had 

been filtered with a 0.22 µl minisart syringe filter in 

each well plate. Then incubated for 15 minutes at 

37°C. Remove saliva by sucking and then rinsing 

with 200 µl Phosphate Buffer Saline (PBS). 

A-mangostin treatment group and the 

Chlorhexidine control group 

Streptococcus sanguinis solution and 

artificial saliva that have been made can be divided 

into 4 on the well plate media, the solution is put in 

each well of the well plate as much as 200 µl. Each 

solution that has been added to the well plate media 

will be tested with α-mangostin compounds 

containing 3.125, 6.25 and 12.5 µg/ml and 0.2% 

Chlorhexidine. The test solution was put into the 

well plate media using a micropipette of 100 µl, then 

the sample was incubated for 24 hours at 37°C, 

then the remaining planktonic cells were removed 

and rinsed using sterile PBS 3 times and dried. The 

well plate media was dripped with 1% gentian violet 

crystals as much as 150 µl for 20 minutes and 

rinsed with PBS solution 3 times then dried for 5 

minutes. Then the results will be read, by measuring 

using OD (Optical density) with a wavelength of 

around 540 nm using an ELISA-reader 

 

RESULTS 

The result of the Streptococcus sanguinis 

thickness test were carried out using an ELISA-

reader and in the study showed the average 

thickness of Streptococcus sanguinis in 3 treatment 

groups given α-mangostin containing 3.125 µg/ml, 

6.25 µg/ml, 12.5 µg/ml and the positive control 

treatment group by administering 0.2% 

Chlorhexidine, can be seen in table 1. 

 

Table 1. The average thickness of Streptococcus sanguinis in 3 treatment groups. 

No Grup Mean±SD 

1. α-mangostin 3.125 μg/ml 0.469 ± 0.081 

2. α-mangostin 6.25 μg/ml 0.421 ± 0.088 

3. α-mangostin 12.5 μg/ml 0.371 ± 0.045 

4. Chlorhexidine 0.2% 1.860 ± 0.213 

  

 

Based on table 1, the average thickness of 

Streptococcus sanguinis biofilm with the addition of 

12.5 μg/ml α-mangostin was the lowest at 0.371, 

while the thickness of Streptococcus sanguinis with 

the addition of chlorhexidine was the highest at 

1.860. Then proceed with the Shapiro-Wilk test 

(number of samples n <50), to determine normality. 

The results of the normality test for all normally 

distributed data (p ≥.0.05). The data was then 

tested for homogeneity using the Levene Statistical 

test. Homogeneity test obtained a value of 0.006 (p 
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<0.05) which indicates that the data for all groups is 

not homogeneous. 

 If the data is normally distributed and 

not homogeneous, the next step is a nonparametric 

test, the Kruskal Wallis test to find out whether there 

is a difference in the thickness of Streptococcus 

sanguinis in each group. The results of the Kruskal 

Wallis test can be seen in the following table. 

 

Table 2. Kruskal Wallis hypothetical test  

Between Groups Sig 

0.001 

 

The significance number shown in the table 

is 0,001 (p<0.05) showed that there is a significant 

difference in the 4 groups of Streptococcus 

sanguinis thickness test. To find out which group 

has the most significant difference, the Mann 

Whitney test was carried out. The test results can 

be seen in the following table. 

 

Table 3. Mann Whitney test. 

Comparison Between Groups P value 

Α-mangostin 3.125 α-mangostin 6.25 μg/ml 0.150 

α-mangostin 12.5 μg/ml 0.025* 

Chlorhexidine 0.2% 0.004* 

Α-mangostin 6.25 α-mangostin 12.5 μg/ml 0.229 

 Chlorhexidine 0.2% 0.004* 

Α-mangostin 12.5 Chlorhexidine 0.2% 0.004* 

* = for results that have significant differences. 

 

Based on the Mann Whitney test, it showed 

that there were significant differences in the 

thickness of Streptococcus sanguinis (p <0.05) in 

several groups. The 3.125 μg/ml α-mangostin group 

was significantly different from the 12.5 μg/ml 

αmangostin and 0.2% chlorhexidine group. The 

6.25 μg/ml α-mangostin group had a significant 

difference to 0.2% chlorhexidine. The 12.5 μg/ml α-

mangostin group also had a significant difference to 

0.2% chlorhexidine. 

  

DISCUSSION

Biofilm is a bacterial cells community that 

has a structure that produces a polymeric matrix 

and can attach to biological surfaces and inanimate 

objects. Plaque is an example of biofilm attached to 

the tooth surface. The process of plaque formation 

begins with germs that contact the pellicle, 

Streptococcus sanguinis bacteria, which act as 

inducers in the activity of plaque formation. 

Streptococcus sanguinis binds directly to the tooth 

surface pellicle using a variety of mechanisms, one 

of which is by binding to salivary proteins in the form 

of prolinerich. Streptococcus sanguinis facilitates 

other bacteria to colonize the tooth surface to form 

plaque1.  

This research was conducted to determine 

the difference in the thickness of Streptococcus 

sanguinis which was treated with α mangostin. The 

treatment group was divided into 3, the α mangostin 

group 3.125μg/ml, 6.25μg/mland 12.5μg/mlas well 

as the control group in the form of chlorhexidine 

0.2%. The average thickness of the Streptococcus 

sanguinis biofilm in the α-mangostin addition group 

was 3.125 μg/ml, 6.25 μg/ml, 12.5 μg/ml,and 

chlorhexidine 0.2% respectively are 0.421, 0.469, 

0.371 and 1.860. 

Previous research conducted by 

Soegiharto et al., (2022) regarding the 

effectiveness of alpha mangostin Garcinia 
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Mangostana L (mangosteen peel extract) where the 

concentration is 12.5 µg/ml it is found that this 

concentration is effective in slowing down the 

growth and development of Staphylococcus 

aureus. This situation explains that the high 

concentration makes the inhibition zone formed 

even bigger so that it can minimize the growth and 

development of Staphylococcus aureus so that the 

biofilm that forms is thinner 33. 

The results of statistical analysis obtained 

significant differences between each group. These 

conditions explained that there was a significant 

difference between the treatment groups α-

mangostin 3.125; 6.25; and 12.5 μg/ml and the 

control group chlorhexidine 0.2%. In the Mann 

Whitney follow-up test, there was a difference The 

thickness value of Streptococcus sanguinis was 

significant (p <0.05) in the α-mangostin group 6.25. 

Thus, proving that the 6.25 α-mangostin group had 

a difference in biofilm thickness in the 12.5 μg/ml α-

mangostin group and 0.2% chlorhexidine. Alpha-

mangostin is an organic molecule that has potential 

and fast bactericidal in targeting the inner 

membrane of induced bacterial cells and can 

reduce the tendency of bacterial mutations38. 

Research by Nguyen et al., (2014) stated 

that α mangosteen is effective on Streptococcus 

biofilm thickness mutant growth. This happens 

because of the α-mangostin exhibits anti-biofilm 

properties against planktonic Streptococcus 

mutans through several activities. This activity by 

reducing the production of acid by damaging the 

membranes of these organisms. The anti-biofilm 

activity of α-mangostin is bacteriocidal with a 

mechanism of action that destroys the bacterial 

cytoplasmic membrane. Damage to the cytoplasmic 

membrane causes intracellular components in 

bacteria to occur in bacteria. α-mangostin is the 

abundance of elements in mangosteen peel extract 

and has a variety of bioactivities, in the form of 

antibacterial30.  

Table 4.1 shows that the alpha mangostin 

group was more effective than the chlorhexidine 

positive control group. Chlorhexidine has a 

bactericidal and bacteriostatic effect on all types of 

bacteria, both gram positive (+) and gram negative 

(-) bacteria. (Soegiharto et al., 2022). Chlorhexidine 

is more effective on Gram (+) bacteria than Gram (-

) bacteria, chlorhexidine is an antiseptic where 

absorption is carried out on the tooth surface and 

has anti-bacterial abilities on organisms that try to 

stick to the teeth. Chlorhexidine has antibacterial 

properties, but not as effective as α-mangostin 

because α-mangostin has high antibacterial activity. 

The mechanism of chlorhexidine as an antibacterial 

is that its inhibition is carried out by the synthesis of 

macromolecules in bacterial cells and causes 

damage to the bacterial cell membrane because it 

is lipophilic4. 

In addition, the use of chlorhexidine for 

more than 2 weeks period has an impact that can 

cause burning in the oral mucosa, disruption of the 

sense of taste, erosion of the oral mucosa, staining 

of the teeth, and xerostomia. Therefore α-

mangostin can be used as an alternative to the use 

of chlorhexidine.  

In this study, crystal violet was used for the 

activity of painting the Streptococcus sanguinis 

bacterial biofilm. Crystal violet is one technique for 

testing biofilms. Staining using crystal violet can 

color live and dead cells and their components are 

made into a biofilm matrix so that they are suitable 

for staining biofilms on Streptococcus sanguinis 

bacteria. Crystal violet is a protein stain which 

usually binds to each other and colors the surface 

using molecules with a negative charge in the form 

of an exopolysaccharide matrix as a biofilm matrix 

structure7.  
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In this study, incubation was carried out for 

24 hours. Since 24 hours is the harvest time, the 

logarithmic or exponential phase with the highest 

number of cells, reaching 10 to 15 billion bacterial 

cells per milliliter. Suggestions for researchers who 

will carry out further research should incubate for 2-

4 hours, because Streptococcus sanguinis is the 

initial colonizing bacteria that has been formed in 2-

4 hours. 

The limitation in this study is that α-

mangostin as a treatment group is not easy to find 

on the market. α-mangostin because it is obtained 

from the pre-order process and requires a long time 

of 1 month.  

To be more precise, artificial saliva rather 

than natural saliva should be used in the study 

because artificial saliva does not contain any 

additional bacteria, whereas natural saliva is more 

likely to do so. So that it is more accurate, 

researchers advise using fake saliva. But you must 

first sterilize if you intend to use natural saliva. 

 

CONCLUSION 

Based on the the results of the research 

and discussion can be concluded that, Alfa 

mangostin has anti-bacterial properties that can 

reduce the thickness of Streptococcus sanguinis 

biofilms. There is the best effectiveness in the alpha 

mangostin group with a content of 12.5μg/ml. Alpha 

mangostin is more effective in reducing the 

thickness of the Streptococcus sanguinis biofilm 

compared to chlorhexidine 0.2%. 

The author's recommendations are based 

on the results of the research result, it is necessary 

to conduct further research on the other content of 

mangosteen (Garcinia mangostana L.) on the 

growth of Streptococcus sanguinis biofilm 

thickness. Researchers recommend the results 

from a subsequent study will be more accurate if 

artificial saliva is used rather than natural saliva 

because natural saliva is more likely to mix with 

other bacteria. However, you should first sterilize it 

if you still intend to use natural saliva. 

 

ACKNOWLEDGEMENT 

The authors would like to thank the Sultan 

Agung Islamic University and several parties 

involved in this research, and thanks also to all 

parties who have facilitated this research. 

 

REFERENCES 

1. Zakki, M. (2017) ‘Uji Aktivitas Antibakteri Ekstrak 
Cathechin Teh Putih Terhadap’, Odonto Dental 
Journal, 4(2), Pp. 108–113. 

2. Academy, T. A. et al. (2015) ‘American 
Academy of Periodontology Task Force Report 
on the Update to the 1999 Classification of 
Periodontal Diseases and Conditions’, Journal 
of Periodontology, 86(7), pp. 835–838. doi: 
10.1902/jop.2015.157001. 

3. Ahyar  Afiana; Rakhmawatie, Maya Dian, F. W. R. 
(2017) ‘in Vitro Effect of Alfa Mangostin on 
Multiresistant Uropathogenic Escherichia Coli’, 
Sains Medika: Jurnal Kedokteran dan 
Kesehatan, 8(Vol 8, No 1 (2017): January-June 
2017), pp. 20–27. Available at: 
http://jurnal.unissula.ac.id/index.php/sainsmedi
ka/article/view/1002. 

4. Amanda, E. A., Oktiani, B. W. and Panjaitan, F. U. 
(2019) ‘Efektivitas Antibakteri Ekstrak Flavonoid 
Propolis trigona sp (Trigona thorasica) 
Terhadap Pertumbuhan Bakteri Porphyromonas 
gingivalis’, Dentin Jurnal Kedokteran Gigi, 3(1), 
pp. 23–28. 

5. Arini, N. W., Astuti, S. A. P. D. and Nahak, M. M. 
(2014) ‘EFEKTIVITAS KUMUR-KUMUR AIR 
REBUSAN KULIT BUAH MANGGIS PASCA 
ORAL FISIOTERAPI UNTUK PENYEMBUHAN 
GINGIVITIS Ni Wayan Arini 1 , Sagung Agung 
Putri Dwi Astuti 2 , Maria Martina Nahak 3’, 
Jurnal Skala Husada, 11(1), pp. 6–10. 

6. Attamimi, F. A., Ruslami, R. and Maskoen, A. M. 
(2017) ‘Uji Aktivitas Antibakteri Ekstrak Kasar 
Umbi Sarang Semut (Myrmecodia pendens) 
Dibanding dengan Klorheksidin terhadap 
Streptococcus sanguinis’, Majalah Kedokteran 
Bandung, 49(2), pp. 94–101. doi: 
10.15395/mkb.v49n2.1053. 

7. Azeredo, J. et al. (2017) ‘Critical review on biofilm 
methods’, Critical Reviews in Microbiology, 
43(3), pp. 313–351. doi: 
10.1080/1040841X.2016.1208146. 

8. Basri, Fina Maghfirah, D. S. (2016) ‘Aktivitas 
Pembentukan Biofilm Streptococcus Mutans 
dan Candida Albicans setelah dipapar Dengan 
Cigarette Smoke Condensate dan Minuman 
Probiotik’, 2(July), pp. 1–23. 

9. Bin, Z. et al. (2018) ‘Streptococcus Sanguinis 
Biofilm Formation & Interaction with Oral 



13 Alfa mangostin extract (garcinia mangostana l) effectiveness on the biofilm thickness growth of 
streptococcus sanguinis 

 

ODONTO Dental Journal. Volume 10. Special Issue 1. October 2023 

Pathogens’, Future Microbiology, 13(8), pp. 
915–932. Available at: 
http://www.embase.com/search/results?subacti
on=viewrecord&from=export&id=L622901472%
0Ahttp://dx.doi.org/10.2217/fmb-2018-0043. 

11. Darmawansyih (2014) ‘Khasiat Buah Manggis 
untuk Kehidupan’, Jurnal Al Hikmah, XV, pp. 
60–68. Available at: 
https://media.neliti.com/media/publications/306
12-ID-khasiat-buah-manggis-untuk-
kehidupan.pdf. 

12. Egi, M,  et al (2018) ‘Efek Berkumur Sari Buah 
Tomat ( Solanum lycopersicum’, Sound of 
Dentistry, 3(2), pp. 70–84. 

13. García-huerta, O. E. et al. (2012) ‘Periodontal 
Diseases - A Clinician’s Guide’, Periodontal 
Diseases - A Clinician’s Guide. doi: 
10.5772/1274. 

14. Hamsar, A. and Ramadhan, E. S. (2019) 
‘Penggunaan Chlorhexidine Kumur dalam 
Perbaikan Indeks Kebersihan Gigi Pegawai 
Poltekkes Kemenkes RI Medan’, Jurnal 
Kesehatan Gigi, 6(2), pp. 99–103. doi: 
10.31983/jkg.v6i2.5482. 

15. Kemala, D., Hendiani, I. and Satari, M. H. (2018) 
‘Uji daya antibakteri ekstrak etanol kulit buah 
manggis (Garcinia mangostana L) terhadap 
Streptococcus sanguinis ATCC 10556’, 
Padjadjaran Journal of Dental Researchers and 
Students, 2(2), p. 137. doi: 
10.24198/pjdrs.v3i1.21447. 

16. Kementerian Kesehatan Republik Indonesia 
(2018) ‘Laporan Nasional Riset Kesehatan 
Dasar’, Kementrian kesehatan RI, pp. 1–582. 
Available at: https://dinkes.kalbarprov.go.id/wp-
content/uploads/2019/03/Laporan-Riskesdas-
2018-Nasional.pdf. 

17. Kwartiningsih, E. et al. (2009) ‘Zat Pewarna 
Alami Tekstil Dari Kulit Buah Manggis’, 
Ekuilibrium, 8(1), pp. 41–47. 

18. Lumentut, R. A. N., Gunawan, P. N. and 
Mintjelungan, C. N. (2013) ‘Status Periodontal 
Dan Kebutuhan Perawatan Pada Usia Lanjut’, 
e-GIGI, 1(2), pp. 79–83. doi: 
10.35790/eg.1.2.2013.2619. 

19. Mirawati, E. (2014) ‘Efektivitas Obat Kumur Yang 
Mengandung Cengkeh dan Clorhexidine 
Gluconat 0,2% Dalam Pencegahan 
Pembentukan Plak’, Paper Knowledge . Toward 
a Media History of Documents, 16(2), pp. 34–39. 

20. Nazir, M. et al. (2020) ‘Global Prevalence of 
Periodontal Disease and Lack of Its 
Surveillance’, Scientific World Journal, 2020. 
doi: 10.1155/2020/2146160. 

21. Newman, M. G. and Carranza, F. (2006) Clinical 
Periodontology 10o Edition, Saunders Elsevier. 

22. Nguyen, P. T. M. et al. (2014) ‘Α-Mangostin 
Disrupts the Development of Streptococcus 
Mutans Biofilms and Facilitates Its Mechanical 
Removal’, PLoS ONE, 9(10). doi: 
10.1371/journal.pone.0111312. 

23. Nisa, T. D. and Primartha, R. (2013) ‘Diagnosis 
Penyakit Gigi Periodontal Menggunakan Sistem 
Pakar Fuzzy’, Jurnal Generic, x(x), p. x ~ x. 
Available at: 

http://eprints.unsri.ac.id/4122/1/diagnosa_peny
akit_gigi_periodontal.pdf. 

24. Norhayati, N. et al. (2019) ‘ANTIBACTERIAL 
POTENTIAL OF KAPUL FRUIT SKIN 
(Baccaurea macrocarpa) ON Streptococcus 
sanguis’, ODONTO : Dental Journal, 6(2), p. 
118. doi: 10.30659/odj.6.2.118-124. 

25. Patogen, B., Primasari, V. S. and Ramadhani, A. 
R. (2021) ‘POTENSI MINYAK ESENSIAL KAYU 
MANIS ( Cinnamomum’, 1(2). 

26. Pelczar, M. J. and Chan (2008) Dasar-dasar 
Mikrobiologi jilid 1. 1st edn. Edited by Ratna Siri 
Hadioetomo. jakarta: Universitas Indonesia. 

27. Pratiwi, A. R., Hendiani, I. and Pribadi, I. M. S. 
(2016) ‘<p>Perbandingan berkumur larutan 
ekstrak kulit buah manggis dan Enkasari® 
terhadap penurunan indeks 
plak</p><p>Comparison of gargling solution of 
mangosteen pericarp extract and Enkasari® in 
decreasing plaque index</p>’, Jurnal 
Kedokteran Gigi Universitas Padjadjaran, 28(3). 
doi: 10.24198/jkg.v28i3.18696. 

28. Pujiastuti, P. et al. (2012) ‘Obesitas dan penyakit 
periodontal’, Stomagtonatic, 9(2), pp. 82–85. 

29. Ramadhani, Z. F., Putri, D. K. T. and Cholil 
(2014) ‘Prevalensi penyakit periodontal pada 
perokok di lingkungan batalyon infanteri 
621/manuntung barabai hulu sungai tengah’, 
Dentino jurnal kedokteran gigi, II(2), p. 116. 

30. Rubiyanti, R., Susilawati, Y. and Muchtaridi, M. 
(2016) ‘Potensi Ekonomi dan Manfaat 
Kandungan Alfa-Mangostin Serta Gartanin 
dalam Kulit Buah Manggis (Garcinia 
mangostana Linn)’, Farmaka, 15(1), pp. 15–25. 

31. Santoso, A. P. R. and Wulandari, D. D. (2020) 
‘Pengaruh Pemberian Alfa Mangostin Terhadap 
Kadar Glukosa Pada Tikus Yang Diinduksi Diet 
Tinggi Fruktosa’, Medical Technology and 
Public Health Journal, 4(2), pp. 127–133. doi: 
10.33086/mtphj.v4i2.1710. 

32. Skogman, M. E., Vuorela, P. M. and Fallarero, A. 
(2012) ‘Combining biofilm matrix measurements 
with biomass and viability assays in 
susceptibility assessments of antimicrobials 
against Staphylococcus aureus biofilms’, 
Journal of Antibiotics, 65(9), pp. 453–459. doi: 
10.1038/ja.2012.49. 

33. Soegiharto, C., Pratiwi, R. and Wardhana, E. S. 
(2022) ‘Efektivitas Nanoemulsi Gel Daun 
Pegagan ( Centella Asiatica L . ) Konsentrasi 25 
%, 50 % Dan 75 % Terhadap Ketebalan Biofilm 
Bakteri Staphylococcus Aureus ( In Vitro )’, 110, 
pp. 94–101. 

34. Srihari, E. and Lingganingrum, F. S. (2015) 
‘Ekstrak Kulit Manggis Bubuk’, Jurnal Teknik 
Kimia, 10(1), pp. 1–7. 

35. Sumiati, T., Eem, M. and Khamim, N. M. (2021) 
(2021) ‘Formulasi Obat Kumur Herbal Ekstrak 
Etanol Kulit Buah Nanas (Ananas comosus (L.) 
Sebagai Antibakteri Streptococcus sanguinis 
Penyebab Plak Gigi’, Jurnal Farmamedika 
(Pharmamedica Journal), 6(1), pp. 15–23. doi: 
10.47219/ath.v6i1.112. 

36. Syaravina, C. B., Amalina, R. and Hadianto, E. 
(2018) ‘PENGARUH EKSTRAK DAUN 
BELUNTAS (Pluchea indica (L.) Less) 25% 



 

Praptiningsih/ Pratiwi/ Nurafifah 
 

14 
 

 

ODONTO Dental Journal. Volume 10. Special Issue 1. October 2023 

TERHADAP BIOFILM STREPTOCOCCUS 
MUTANS - in vitro’, ODONTO : Dental Journal, 
5(1), p. 28. doi: 10.30659/odj.5.1.28-33. 

37. Wahyuni, S. and Wijaya, W. P. (2019) ‘Pengaruh 
Penambahan Bahan Kompatibilisasi Pada Nilon 
Daur Ulang Terhadap Kekuatan Fleksural Basis 
Gigi Tiruan Nilon Termoplastik’, B-Dent: Jurnal 
Kedokteran Gigi Universitas Baiturrahmah, 6(1), 
pp. 42–48. doi: 10.33854/jbd.v6i1.129. 

38. Yanura, A. (2016) ‘POTENSI α-MANGOSTIN 
DARI EKSTRAK PERIKARP MANGGIS 
(Garcinia mangostana L.) DALAM 
MENGHAMBAT SEKRESI PROTEIN 
CULTURE FILTRATE PROTEIN (CFP)-10 
PADA Mycobacterium tuberculosis H37Rv’, 
Pharmaceutical Journal of Indonesia, 2(1), pp. 
12–17. doi: 10.21776/ub.pji.2016.002.01.3. 

39. Yulianti Kemal, Robert Lesang, Natalina, Boy 
Muchlis Bachtiar, L. H. M. (2012) ‘Analisis 
Morfologi Koloni dan Keberagaman Genotip 
Streptococcus sangunis Yang Berasal Dari Plak 
Gigi Dan Saliva Penderita Penyakit Jantung 

Koroner’, analisi genotip STREPTOCOCCUS 
SANGUINIS YANG BERASAL DARI PLAK GIGI 
DAN SALIVA PENDERITA PENYAKIT 
JANTUNG KORONER, 17, pp. 153–156. 

40. Yusran, A. and Muhasbir, M. (2018) ‘Daya 
Hambat Minyak Kelapa Murni Terhadap 
Pertumbuhan Bakteri Streptococcus sanguinis’, 
Makassar Dental Journal, 7(3), pp. 146–150. 

41. Zakki, M. (2017a) ‘Uji Aktivitas Antibakteri 
Ekstrak Cathechin Teh Putih Terhadap’, 
ODONTO Dental Journal, 4(2), pp. 108–113. 

42. Zakki, M. (2017b) ‘Uji Aktivitas Antibakteri 
Ekstrak Cathechin Teh Putih Terhadap 
Streptococcus Sanguinis’, ODONTO : Dental 
Journal, 4(2), p. 108. doi: 10.30659/odj.4.2.108-
113. 

      43. Suratri, M. A. L. (2020) ‘Pengaruh Hipertensi 
Terhadap Kejadian Penyakit Jaringan 
Periodontal (Periodontitis) pada Masyarakat 
Indonesia (Data Riskesdas 2018)’, Buletin 
Penelitian Kesehatan, 48(4), pp. 227–234. doi: 
10.22435/bpk.v48i4.3516. 

 

 


