
 
 

46 

DAFTAR PUSTAKA 

Abraham, W., (2016) Going Beyond the Control of Quorum-Sensing to Combat 
Biofilm Infections. Antibiotics, 5(3) : 1-16. 

Amaliah, R., Larnani, S., dan Wahyudi, I.A., (2012) Inhibition effect of cashew stem 
bark extract (Anacardium occidentale L.) on biofilm formation of 
Streptococcus sanguinis. Dental Journal. 45(4) : 212-216.  

Atalia, T.W., (2022) Pengaruh ekstrak daun sirih merah (Piper crocatum Ruiz&Pav.) 
terhadap penghambatan pembentukan biofilm bakteri Streptococcus sanguinis 
ATCC 10556 (in vitro). Yogyakarta. Skripsi Fakultas Kedokteran Gigi UGM. 
pp. 34. 

Bathla, S., (2017) Textbook of Periodontics, New Delhi : Jaypee The Health Sciences 
Publisher. pp. 75, 76, 79, 83, 85, 359. 

Barrajón-Catalán, E., Álvarez-Martínez, F.J., Herranz-López, M. and Micol, V., (2021) 
Antibacterial plant compounds, extracts and essential oils: An updated review 
on their effects and putative mechanisms of action. Phytomedicine. 90 : 153626. 

Böttger, S., Hofmann, K., Melzig, M., (2012) Saponins can perturb biologic 
membranes and reduce the surface tension of aqueous solutions : a correlation. 
Bioorg Med Chem. 20(2012), 2822 – 2828. 

Bowen, W.H. and Koo, H.J.C.R., (2011) Biology of Streptococcus mutans-derived 
glucosyltransferases: role in extracellular matrix formation of cariogenic 
biofilms. Caries Res. 45(1) : 69-86. 

Breijyeh., Z., Jubeh, B., dan Karaman, R., (2020) Resistance of Gram-negative bacteria 
to current antibacterial agents and approaches to resolve it. Molecules. 
25(1340) : 1-23. 

Brookes, Z., Bescos, R., Belfield, L., Ali, K., dan Roberts, A., (2020) Current uses of 
chlorhexidine for management of oral disease : a narrative review. J Dent. 
103(2020) : 1-9. 

Brooks, G.F., Carroll, K.C., Butel, J.S., Morse, S.A., (2007) Jawetz, Melnick & 
Adelberg’s Medical Microbiology. 24th ed. New York : McGraw Hill Medical. 
pp. 32, 233. 

Carniello, V., Peterson, B.W., van der Mei, H., Busscher, H., (2018) Physicochemistry 
from initial bacterial adhesion surface-programmed biofilm growth. Adv 
Colloid Interface Sci. 261, 1 – 14.  

Chawhuaveang, D., Yu, O., Yin, O., Lam, W., Mei, M., dan Chu, C., (2020) Acquired 
salivary pellicle and oral diseases : A literature review. J Dent Sci. 16(1) : 523-
529. 

Pengaruh Ekstrak Daun Sirih Merah (Piper crocatum Ruiz&amp;Pav) Terhadap Penghambatan
Pembentukan
Dual-species Biofilm Streptococcus sanguinis ATCC 10556 dan Streptococcus mutans ATCC 25175
In Vitro
AGNES STEFFINIA N, Prof. drg. Tetiana Haniastuti M.Kes., Ph.D; drg. Heni Susilowati, M.Kes., Ph.D
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/



 
 

47 

Daboor, S.M., Masood, F.S., Al-Azab, M.S., dan Nori, E.E., (2015) A review on 
Streptococcus mutans with its diseases dental caries, dental plaque and 
endocarditis. Indian J Microbiol. 2(2):76-82. 

Davidson, P.M., Sofos, J.N., dan Branen, A.L., (2005) Antimicrobials in Food. 3rd ed., 
Florida : Taylor & Francis. pp. 436. 

Deo, P.N. dan Deshmukh,R., (2019) Oral Microbiome : Unveiling the fundamentals. J 
Oral Maxillofac Pathol. 23(1) : 122-128. 

Dias, D.A., Urban, S., dan Roessner, U., (2012) A Historical Overview of natural 
products in drug discovery. Metabolites. 2(2) : 303-336. 

Díaz-Garrido, N., Lozano, C.P., Kreth, J. and Giacaman, R.A., (2020) Competition and 
caries on enamel of a dual-species biofilm model with Streptococcus mutans 
and Streptococcus sanguinis. Apl Environ Microbiol. 86(21) : e01262-20. 

Diaz-Garrido, N., Lozano, C., Kreth, J., dan Giacaman, R., (2022) Extended biofilm 
formation time by Streptococcus sanguinis modifies its non-cariogenic 
behavior in vitro. Braz Oral Res, 36(107) : 1-11. 

Djiuardi, E. dan Nugraha, T., (2017) Aktivitas antibakteri dari desain mikroemulsi 
minyak atsiri kayu manis. Agrointek. 11(1) : 21-26. 

Dogan, A., Otlu, S., Çelebi, Ö., Aksu, P., Saglam, A.G., Dogan, A.N.C., dan Mutlu, N., 
(2017) An investigation of antibacterial effects of steroids. Turkish J Vet Anim 
Sci. 41(2) : 302-305. 

Dong, S., Yang, X., Zhao, L., Zhang, F., Hou, Z., dan Xue, P., (2020) Antibacterial 
activity and mechanism of action saponins from chenopodium quiona wild. 
husks against foodborne pathogenic bacteria. Ind Crops Prod. 149 (2020) : 1-
14. 

Donlan, R.M., (2002) Biofilms : microbial life on surfaces. Emerg Infect Dis. 8(9) : 
881-890.  

El Sherbiny, G.M., (2014) Control of growth Streptococcus mutans isolated from saliva 
and dental caries. ICJMAS. 3(10) : 1-10. 

Gobbetti, M. dan Calasso, (2014) Encyclopedia of Food Microbiology. Italy : Elsevier. 
pp. 535-553. 

Godstime, O., Felix, E., Augustina, J., dan Christopher, E., (2014) Mechanisms of 
antimicrobial actions of phytochemicals against enteric pathogens – a review. 
JPCBS. 2(2) : 77-85.  

Guo, L., McLean, J.S., Lux, R., He, X. and Shi, W., (2015) The well-coordinated 
linkage between acidogenicity and aciduricity via insoluble glucans on the 
surface of Streptococcus mutans. Sci Rep. 5(1):1-11. 

Haydari, M., Bardakci, A., Koldsland, O., Aas, A., Sandvik, L., Preus, H., (2017) 
Comparing the effect of 0,06%, 0,12% and 0,2% Chlorhexidine of plaque, 

Pengaruh Ekstrak Daun Sirih Merah (Piper crocatum Ruiz&amp;Pav) Terhadap Penghambatan
Pembentukan
Dual-species Biofilm Streptococcus sanguinis ATCC 10556 dan Streptococcus mutans ATCC 25175
In Vitro
AGNES STEFFINIA N, Prof. drg. Tetiana Haniastuti M.Kes., Ph.D; drg. Heni Susilowati, M.Kes., Ph.D
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/



 
 

48 

bleeding and side effects in an experimental gingivitis model : A Parallel Group, 
Double Masked Randomized Clinical Trial. BMC Oral Health. 17(2017) : 1-8. 

Huang, R., Li, M., dan Gregory, R., (2011) Bacterial interactions in dental biofilm, 
Virulence, 2(5) : 435-444. 

Harvey, R.A., Cornelissen, C., Fisher, B., (2013) Lippincott’s Illustrated Reviews : 
Microbiology. 3rd ed. Maryland : Lippincott Williams & Wilkins. pp. 8. 

Hojo, K., Nagaoka, S., Ohshima, T., dan Maeda, N., (2009) Bacterial interactions in 
dental biofilm development. J Dent Res. 88(11) : 982-990. 

Huang, R., Li, M., dan Gregory, R., (2011) Bacterial interactions in dental biofilm. 
Virulence. 2(5) : 435-444. 

Integrated Taxonomic Information System, (2012) Streptococcus sanguinis White and 
Niven 1946, on-line 
database,  www.itis.gov, CC0 https://doi.org/10.5066/F7KH0KBK. 

Januarti, I.B., Wijayanti, R., Wahyuningsih, S., Nisa, Z., (2019) Potensi ekstrak 
terpurifikasi daun sirih merah (Piper crocatum Ruiz&Pav) sebagai antioksidan 
dan antibakteri. JPSCR. 2019(02):60-68.  

Kaplan, J.B., (2010) Biofilm dispersal : mechanisms, clinical implications, and 
potential therapeutic uses. J Dent Res. 89(3) : 205-218. 

Kaczmarek, B., (2020) Tannic acid with antiviral and antibacterial activity as a 
promising component of biomaterials—A minireview. Materials. 13(14): 
3224-3237. 

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) : 
137-140. 

Kementerian Kesehatan Republik Indonesia, 2018, 
https://www.kemkes.go.id/article/print/18110200003/potret-sehat-indonesia-
dari-riskesdas-2018.html 

Kementrian Kesehatan RI, (2018) Laporan Nasional Riskesdas 2018. Kementrian 
Jakarta : Kesehatan Republik Indonesia. pp. 184, 192. 

Khan, M.I., Ahhmed, A., Shin, J.H., Baek, J.S., Kim, M.Y. and Kim, J.D., (2018)  
Green tea seed isolated saponins exerts antibacterial effects against various 
strains of gram positive and gram negative bacteria, a comprehensive study in 
vitro and in vivo. eCAM. 2018 : 1-12. 

Krishnan, K., Adiresh, M., Navaneethakrishnan, L., Manjunathan, T., (2019) 
Calibration of micropipettes through gravimetric solution and its beneficial 
impact on research. Indian J Biotechnol. 15(4): 1-8. 

Kumar, S.B., (2017) Chlorhexidine mouthwash – a review. J Pharm Sci. 2017 : 1450-
1452. 

Pengaruh Ekstrak Daun Sirih Merah (Piper crocatum Ruiz&amp;Pav) Terhadap Penghambatan
Pembentukan
Dual-species Biofilm Streptococcus sanguinis ATCC 10556 dan Streptococcus mutans ATCC 25175
In Vitro
AGNES STEFFINIA N, Prof. drg. Tetiana Haniastuti M.Kes., Ph.D; drg. Heni Susilowati, M.Kes., Ph.D
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/



 
 

49 

Krzyściak, W., Jurczak, A., Kościelniak, D., Bystrowska, B. and Skalniak, A., (2014) 
The virulence of Streptococcus mutans and the ability to form biofilms. Eur J 
Clin Microbiol. 33(4) : 499-515. 

Leboffe, M.J., Pierce, B.E., (2012) Brief Microbiology Laboratory Theory & 
Application. 2nd ed. Colorado : Morton Publishing. pp. 485. 

Lemos, J., Palmer, S., Zeng, L., Wen, Z., Kajfasz, J., Freires, I., Abranches, J., dan 
Bradym L., (2019) The biology of Streptococcus mutans. Microbiol Spectr. 
7(1) : 1-26. 

Li, Y., Li, X., Hao, Yu., Liu, Y., Dong, ZhiLi., dan Li, K., (2021) Biological and 
physiochemical methods of biofilm adhesion resistance control of medical-
context surface. Int J Biol Sci. 17(7) : 1769-1781.  

Manzer, H.S., Nobbs, A.H. and Doran, K.S., (2020) The multifaceted nature of 
Streptococcal Antigen I/II proteins in colonization and disease 
pathogenesis. Front Microbiol. 11 : 2948. 

Martínez, C.C., Gómez, M.D., dan Oh, M.S., (2017) Use of traditional herbal medicine 
as an alternative in dental treatment in mexican dentistry : a review. Pharm Biol. 
55(1) : 1992-1998. 

Martini, A., Moriczm B., Ripperger, A., Tran, P., Sharp, M., Forsythe, A., Kulhankova, 
K., Salgodo-Pabón, W., dan Jones, B., (2020) Association of novel 
Streptococcus sanguinis virulence factors with pathogenesis in a native valve 
infective endocarditis model. Front Microbiol. 11(10) : 1-15. 

Mattos-Graner, R.O., Napimoga, M.H., Fukushima, K., Duncan, M.J. and Smith, D.J., 
(2004) Comparative analysis of Gtf isozyme production and diversity in isolates 
of Streptococcus mutans with different biofilm growth phenotypes. Clin 
Microbiol Newsl. 42(10) : 4586-4592. 

Metwali, K., Khan, S., Krom, B., Jabra-Rizk, M., (2013) Streptococcus mutans, 
Candida albicans, and the human mouth : a sticky situation. PLOS Pathogens. 
9(10):1-4. 

Muhammad, M., Idris, A., Fan, X., Guo, Y., Yu Y., Jin, X., Qiu, J., Guan, X., dan 
Huang, T., (2020) Beyond Risk : Bacterial biofilms and their regulating 
Approaches. Front Microbiol. 11(928) : 1-20. 

Mursyidan, M.A., (2022) Pengaruh ekstrak daun sirih merah (Piper crocatum 
Ruiz&Pav) terhadap penghambatan pembentukan biofilm Streptococcus 
mutans ATCC 25175 in vitro. Yogyakarta. Skripsi Fakultas Kedokteran Gigi. 
pp. 34. 

Ngajow, M., Abidjulu, J. and Kamu, V.S., (2013) Pengaruh antibakteri ekstrak kulit 
batang matoa (Pometia pinnata) terhadap bakteri Staphylococcus aureus secara 
in vitro. Jurnal Mipa. 2(2) : 128-132. 

Pengaruh Ekstrak Daun Sirih Merah (Piper crocatum Ruiz&amp;Pav) Terhadap Penghambatan
Pembentukan
Dual-species Biofilm Streptococcus sanguinis ATCC 10556 dan Streptococcus mutans ATCC 25175
In Vitro
AGNES STEFFINIA N, Prof. drg. Tetiana Haniastuti M.Kes., Ph.D; drg. Heni Susilowati, M.Kes., Ph.D
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/



 
 

50 

Nurrohman, E., Pantiwati, Y., Susetyarini, E. and Umami, E.K., (2021) Extract of 
beluntas (Pluchea indica) as an antibacterial towards Streptococcus mutans 
ATCC 25175 causes of dental carries. JPB. 6(1) : 9-17. 

Okahashi, N., Nakata, M., Terao, Y., Isoda, R., Sakurai, A., Sumitomo, T., Yamaguchi, 
M., Kimura, R.K., Oiki, E., Kawabata, S. and Ooshima, T., (2011) Pili of oral 
Streptococcus sanguinis bind to salivary amylase and promote the biofilm 
formation. Microb Pathog. 50(3-4) : 148-154. 

Owu, N., Fatimawali, Jayanti, M., (2020) Uji efektivitas penghambatan dari ekstrak 
daun sirih (Piper betle L.) terhadap bakteri Streptococcus mutans. Biomed J. 
12(3):145-152. 

Parashar, A., (2015) Mouthwashes and their use in different oral conditions. Sch J Dent 
Sci. 2(2B) : 186-191. 

Pramesti, H. T., (2016) Streptococcus sanguinis as an opportunistic species in human 
oral cavity : adherence, colonization, and invasion. Padjajaran Journal of 
Dentistry. 28(1) : 45-52. 

Pushparaj,  P.N., (2020) Revisiting the micropipetting technique in biomedical 
sciences : A fundamental prerequisite in good laboratory practice. 
Bioinformation. 16(1) : 8-12. 

Puspita, P., Safithri, M., Sugiharti, N., (2018) Antibacterial activities of sirih merah 
(Piper crocatum) Leaf Extracts. CB. 5(3):1-10. 

Putri, D.K.T., Kriswandini, I.L., dan Luthfi, M., (2016) Characterization of 
Streptococcus sanguinis molecular receptors for Streptococcus mutans binding 
molecules. DJMKG. 49(4) : 213-216. 

Rahman, F. A., Haniastuti, T., dan Trianna, (2017) Skring Fitokimia dan Aktivitas 
Antibakteri Ekstrak Etanol Daun Sirsak (Annona muricata L.) Pada 
Streptococcus mutans ATCC 35668. DJMKG. 3(1) : 1-7. 

Rozen, R., Steinberg, D. and Bachrach, G., (2004) Streptococcus mutans 
fructosyltransferase interactions with glucans. FEMS Microbiol  Lett. 232(1) : 
39-43. 

Rumbaugh, K.P. dan Sauer, K., (2020) Biofilm dispersion. Nat Rev Microbiol. 18(10) : 
571-586. 

Samaranayake, L., (2012) Essential Microbiology for Dentistry. 4th ed. Hongkong : 
Churchill Livingstone Elsevier. pp. 39, 71. 

Sapara, T.U., Waworuntu, O. dan Juliatri, (2016) Efektivitas antibakteri ekstrak daun 
pacar air (Impatiens balsamina L.) terhadap pertumbuhan Porphyromonas 
gingivalis. Pharmacon. 5(4): 10-17. 

Seneviratne, C.J., Zhang, C.F., dan Samaranayake, L.P., (2011) Dental plaque biofilm 
in oral health and disease. Chin J Dent Res. 14(2) : 87-94. 

Pengaruh Ekstrak Daun Sirih Merah (Piper crocatum Ruiz&amp;Pav) Terhadap Penghambatan
Pembentukan
Dual-species Biofilm Streptococcus sanguinis ATCC 10556 dan Streptococcus mutans ATCC 25175
In Vitro
AGNES STEFFINIA N, Prof. drg. Tetiana Haniastuti M.Kes., Ph.D; drg. Heni Susilowati, M.Kes., Ph.D
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/



 
 

51 

Silhavy, T., Kahne, D., dan Walker, S., (2010) The bacterial cell envelope. Cold Spring 
Harb Perspect Biol. 2(1) : 1-16.  

Sun, H., Chen, Y., Zou, X., Li, Q., Li, H., Shu, Y., Li, X., Li, W., Han, L., Ge, C., 
(2016) Salivary secretory immunoglobulin (SigA) and lysozyme in malignant 
tumor patients. BioMed Res Int. 2016(1) : 1-16. 

Suri, M., Azizah, Z., Asra, R., (2021) A Review : Traditional use, phytochemical and 
pharmacological review of red betel leaves (Piper crocatum Ruiz & Pav). 
AJPRD. 9(1) : 159-163. 

Tomczyk, M., Pleszczynska M., dan Wiater, A., (2010) Variation in Total 
Polyphenolics Contents of Aerial Parts of Potentilla Species and Their 
Anticariogenic Activity. Molecules. 15(2010) : 4639-4651. 

Tortora, G.J., Funke, B., Case, C., (2019) Microbiology : An Introduction. 13thed., 
Dakota : Pearson. pp. 157,158. 

Utami, S., Prasepti, D., 2019, Hubungan Status Karies Gigi dengan Oral Health Related 
Quality of Life pada Mahasiswa. IDJ. 8(2):46-52. 

Vyas, T., Bhatt, G.,Gaur A., Sharma, C., Sharma, A., Nagi, R., (2021) Chemical plaque 
control – A brief review. Fam Med Prim Care Rev. 10(4) : 1562-1568. 

Wen, Z., Yates, D., Ahn, S., dan Burne, R., (2010) Biofilm formation and virulence 
expression by Streptococcus mutans are altered when grown in dual-species 
model. BMC Microbiology. 10:111.  

Yan, Y., Li, X., Zhang, Chunhong, Lv, L., Gao, B., Li, M., (2021) Research progress 
on antibacterial activities and mechanisms of natural alkaloids : a review. 
Antibiotics. 10(318) : 1-30. 

Yulianto, H.D., Morita, (2014) Potensi herbal buah mahkota dewa (Phaleria 
Macrocarpa (scheff.) Boerl) yang dimanfaatkan sebagai modifikator 
permukaan dan anti-adhesi bakteri S. mutans pada permukaan material restorasi 
resin komposit. Dentika Dental Journal, 18(2) : 158-164. 

Zhang, Y., Du, Z., Han, Y., Chen, X., Kong, X., Sun, W., Chen, C., dan Chen, M., 
(2021) Plasticity of the cuticular transpiration barrier in response to water 
shortage and resupply in Camellia sinesis : a role of cuticular waxes. Front 
Plant Sci. 11(2021) : 1-17. 

Zhu, B., Macleod, L.C., Kitten, T., dan Xu, O., (2018) Streptococcus sanguinis biofilm 
formation & interaction with oral pathogens. Future Med, 10.2217/fmb-2018-
0043 
  

Pengaruh Ekstrak Daun Sirih Merah (Piper crocatum Ruiz&amp;Pav) Terhadap Penghambatan
Pembentukan
Dual-species Biofilm Streptococcus sanguinis ATCC 10556 dan Streptococcus mutans ATCC 25175
In Vitro
AGNES STEFFINIA N, Prof. drg. Tetiana Haniastuti M.Kes., Ph.D; drg. Heni Susilowati, M.Kes., Ph.D
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/


