Pengaruh Penambahan lon Kalsium pada Saliva Buatan terhadap Densitas Biofilm Ko-Kultur
Streptococcus

mutans dan Candida albicans

Auliya Husna, drg. Nunuk Purwanti, M.Kes., Ph.D; dr. Dyah Listyarifah, M.Sc., D.Med.Sci

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

DAFTAR PUSTAKA

Abebe, G.M., (2021) Oral biofilm and its impact on oral health, psychological and
social interaction. International Journal of Oral and Dental Health. 7(127):
1—11.

Alhejoury, H.A., Mogharbel, L.F., Al-Qadhi, M.A., Shamlan, S.S., Alturki, A.F.,
Bobatin, W.M., Alaishan, R.A.M. dan Pullishery, F., (2021) Artificial saliva
for therapeutic management of xerostomia: a narrative review, Journal of
Pharmacy and Bioallied Sciences. 13(2): S903—S907.

Amal, A.S.S., Hussain, S. dan Jalaluddin, M.A., (2015) Preparation of artificial
saliva formulation. Proceeding-ICB Pharma II. 6—12

Arum, Y.P., Maritasari, D.Y. dan Antoro, B., (2023) Faktor-faktor yang
berhubungan dengan kejadian karies gigi pada remaja di Klinik Gigi Cheese
Bandar Lampung tahun 2022. Dental Health Journal. 10(1): 22—31.

Aruna, S., Meenakshi, B., Rama, K.V. dan Valarmathi, S., (2020) Salivary levels
of calcium and phosphorus in children with and without early childhood
caries: a pilot study. SRM Journal of Research in Dental Sciences. 11(2):
72—75.

Astasov-Frauenhoffer, M., Varenganayil, M.M., Decho, A.W. dan Waltimo, T.,
(2017) Exopolysaccharides regulate calcium flow in cariogenic biofilms.
PLOS ONE. 1—14.

Bernabe, E., Marcenes, W., Abdulkader, R.S., Abreu, L.G., Afzal, S., Alhalaiga,
F.N., Al-Maweri, S., Alsharif, U., Anyasodor, A.E., Arora, A. dan Asgary,
S., (2025) Trends in the global, regional, and national burden of oral
conditions from 1990 to 2021: a systematic analysis for the Global Burden
of Disease Study 2021. The Lancet. 12(10482): 897—910.

Blankenship, J.R. dan Heitman, J., (2005) Calcineurin is required for Candida
albicans to survive calcium stress in serum. Infection and Immunity. 73(9):
5767—5774.

Brand, A., Lee, K., Veses, V. dan Gow, R., (2009) Calcium homeostasis is required
for contact-dependent felical and sinusoidal tip growth in Candida albicans
hyphae. Molecular Microbiology. 71(5): 1155—1164.

Chen, J., Zhang, Y., Yin, [.X., Yu, O.Y., Chan, AK.Y. dan Chu, C.H., (2024)
Preventing dental caries with calcium-based materials: a concise review.
Inorganics. 12(253): 1—10.

53



Pengaruh Penambahan lon Kalsium pada Saliva Buatan terhadap Densitas Biofilm Ko-Kultur
Streptococcus

mutans dan Candida albicans

Auliya Husna, drg. Nunuk Purwanti, M.Kes., Ph.D; dr. Dyah Listyarifah, M.Sc., D.Med.Sci

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Coenye, T., Ahonen, M., Anderson, S., Camara, M., Chundi, P., Fields, M., Fiodl,
I., Gnimpieba, E.Z., Griffin, K., Hinks, J. Loka, A.R., Lushbough, C.,
Macphee, C., Nater, N., Raval, R., Slater-Jefferies, J., Teo, P., Sandra W.,
Yung, M., Participants, B.P.Q.E. dan Webb, J.S., (2024) Global challenges
and microbial biofilms: identification of priority questions in biofilm
research, innovation and policy. Biofilm. 8: 100210.

Dura-Trave, T. dan Gallinas-Victoriano, F., (2023) Dental caries in children and
vitamin D deficiency: a narrative review. European Journal of Pediatrics.
183: 523—528.

Eldyasti, A., Nakhla, G. dan Zhu, J., (2013) Impact of calcium on biofilm
morphology, structure, detachment and performance in denitrifying
fluidized bed bioreactors (DFBBRs). Chemical Engineering Journal.
232(2013): 183—195.

Falsetta, M.L., Klein, M.I., Colonne, P.M., Scott-Anne, K., Gregoire, S., Pai, C.,
Gonzalez-Begne, M., Watson, G., Krysan, D.J., Bowen, W.H. dan Koo, H.,
(2014) Symbiotic relationship between Streptococcus mutans and Candida
albicans synergizes virulence of plaque biofilms in vivo. Infection and
Immunity. 82(5): 1968—1981.

Field, A., (2018) Discovering Statistics Using IBM SPSS Statistics, 5" ed. Sage
Publications limited.

Fiyaz, M., Ramesh, A., Ramalingam, K., Thomas, B., Shetty, S. dan Prakash, P.,
(2013) Association of salivary calcium, phosphate, pH and flow rate on oral
health: a study on 90 subjects. Journal of Indian Society of Periodontology.
17(4): 454—460.

Ge, A., Zhou, H., Yang, X., Zhao, C., Xin, C. dan Song, Z., (2025) The antifungal
effects of equol against candida albicans involve mitochondrial dysfunction.
Journal of Fungi. 11(339): 1—15.

Gorlach, A., Bertram, K., Hudecova, S. dan Kriznova, O., (2015) Calcium and ros:
a mutual interplay. Redox Biology. 6(2015): 260—271.

Holmes, A.R., Cannon, R.D. dan Shepherd, M. G., (1991) Effect of calcium ion
uptake on Candida albicans morphology. FEMS Microbiology Letters.
77(1991): 187—194.

Indratama, D. dan Yenita., (2019) Uji efektivitas antibiotik ekstrak daun belimbing
wuluh (Averrhoa blimbi L.) terhadap pertumbuhan Staphyloccus aureus
secara in vitro. Jurnal Pandu Husada Fakultas Kedokteran UMSU. 1(1):
61—o65.



Pengaruh Penambahan lon Kalsium pada Saliva Buatan terhadap Densitas Biofilm Ko-Kultur
Streptococcus

mutans dan Candida albicans

Auliya Husna, drg. Nunuk Purwanti, M.Kes., Ph.D; dr. Dyah Listyarifah, M.Sc., D.Med.Sci

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Ingle, E.N., (2020) Artificial saliva for therapeutic management of xerostomia: a
structured review. Journal of Oral Health and Community Dentistry. 14(1):
32—36.

Jayusman, D.D.K., Aritonang, E.Y. dan Lubis, Z., (2021) Comparison of calcium
and iron intake of stunting and non-stunting toddlers in langkat regency.
International Journal of Research and Review. 8(1): 502—508.

Jeong, G., Khan, F., Tabassum, N., Cho, K. dan Kim, Y., (2024) Bacterial
extracellular vesicles: modulation of biofilm and virulence properties. Acta
Biomaterialia. 178 (2024): 13—23.

Jin, P., Wang, L., Chen, D. dan Chen, Y., (2024) Unveiling the complexity of early
childhood caries: Candida albicans and Streptococcus mutans cooperative
strategies in carbohydrate metabolism and virulence. Journal of Oral
Microbiology. 16(1): 1—11.

Kim, H., Liu, Y. Dhall, A., Bawazir, M., Koo, H. dan Hwang, G., (2021) Synergism
of streptococcus mutans and candida albicans reinforces biofilm maturation
and acidogenicity in saliva: an in vitro study. Frontiers in Celular and
Infection Microbiology. 10(2021): 1—11.

Kubala, E., Strzelecka, P., Grzegocka, M., Lietz-Kijak, D., Gronwald, H., Skomro,
P. dan Kijak, E., (2018) A review of selected studies that determine the
physical and chemical properties of saliva in the field of dental treatment.
BioMed Research International. 2018(1): 6572381.

Kurtzman, C.P., Fell, J.W. dan Boekhout, T., (2011) The Yeasts a Taxonomic Study,
5™ ed., Elsevier: London.

Langen, E.N., Rumampuk, J.F. dan Leman, M.A., (2017) Pengaruh saliva buatan
dan belimbing wuluh (Averrhoa bilimbi L.) terhadap kekerasan resin
komposit nano hybrid. Jurnal llmiah Farmasi UNSRAT. 6(1): 2302—2493.

Leavy, P., (2017) Research Design Quantitative, Qualitative, Mixed Methods, Arts-
Based, and Community-Based Participatory Research Approaches. The
Guilford Press. New York.

Lemos, J.A., Palmer, S.R., Zeng, L., Wen, Z.T., Kajfasz, J.K., Freires, L. A.
Abranches, J. dan Brady, L.J., (2019) The biology of Streptococcus mutans.
Microbiology Spectrum. 7(1):10—1128.

Li, Z., Yu, C. dan Chen, H., (2025) Global, regional, and national caries of
permanent teeth incidence, prevalence, and disability-adjusted life years,
1990-2021 analysis for the global burden of disease study. BMC Oral
Health. 25(715):1—48.



Pengaruh Penambahan lon Kalsium pada Saliva Buatan terhadap Densitas Biofilm Ko-Kultur
Streptococcus

mutans dan Candida albicans

Auliya Husna, drg. Nunuk Purwanti, M.Kes., Ph.D; dr. Dyah Listyarifah, M.Sc., D.Med.Sci

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Lu, Y., Lin, Y., Li, M. dan He, J., (2023) Roles of Streptococcus mutans-Candida
albicans interaction in early childhood caries: a literature review. Frontiers
in Cellular and Infection Microbiology. 13: 1151532.

Lysik, D., Niemirowicz-Laskowska, K., Bucki, R., Tokajuk, G. dan Mystkowska,
J., (2019) Artificial saliva: challenges and future perspectives for the
treatment of xerostomia. International Journal of Molecular Sciences.
20(3199): 1—17.

Matsumoto-Nakano, M., (2018) Role of Streptococcus mutans surface proteins for
biofilm formation. Japanese Dental Science Review. 54(1): 22—29.

Mayer, F.L., Wilson, D. dan Hube, B., (2013) Candida albicans pathogenicity
mechanisms. Virulence. 4(2): 119—128.

Nairn, B.L., Lima, B.P., Chen, R., Yang, J.Q., Wei, G., Chumber, A.K. dan
Herzbeg, M.C., (2024) Effects of fluid shear stress on oral biofilm formation
and composition and the transcriptional response of Streptococcus gordonii.

Mol Oral Microbiol. 39(6): 477—490.

National Center for Biotechnology Information (2025). Maryland: PubChem
Taxonomy Summary for Taxonomy 1309, Streptococcus mutans.
https://pubchem.ncbi.nlm.nih.gov/taxonomy/Streptococcus-mutans (25
Mei 2025)

Nishikawa, M. dan Kobayashi, K., (2021) Calcium prevents biofilm dispersion in
Bacillus subtilis. Journal of Bacteriology. 203(14): 1—13.

Pisarska, A., Wolinowska, R., Rudnicka, J. dan Iwanicka-Grzegorek, E., (2022)
Characteristics of clinical isolates of Streptococcus mutans. Applied
Science. 12(9): 4579.

Pitts, N. B., Twetman, S., Fisher, J. dan Marsh, P. D., (2021) Understanding dental
caries as a non-communicable disease. British Dental Journal. 231(12):
749—753.

Ponde, N.A., Lortal, L., Ramage, G., Naglik, J.R. dan Richardson, J.P., (2021)
Candida albicans biofilms and polymicrobial interactions. Crit Rev
Microbiol. 47(1): 91—111.

Rabiei, M., Asli, H.N. dan Mohamadi, M.H., (2019) Comparison of salivary
calcium level in dentulous and edentulous patients. European Journal of
Dentistry. 13(01): 36—41.

Rajesh, K.S., Hegde, S. dan Kumar, M.A., (2015) Assessment of salivary calcium,
phosphate, magnesium, pH, and flow rate in healthy subjects, periodontitis,
and dental caries. Contemporary Clinical Dentistry. 6(4): 461—465.



UNIVERSITAS
GADJAH MADA

Streptococcus
mutans dan Candida albicans . ) .
Auliya Husna, drg. Nunuk Purwanti, M.Kes., Ph.D; dr. Dyah Listyarifah, M.Sc., D.Med.Sci

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

Rather, M.A., Gupta, K. dan Mandal, M., (2021) Microbial biofilm: formation,
architecture, antibiotic resistance, and control strategies. Brazillian Journal
of Microbiology. 52: 1701—1718.

Regis, W.F.M., Rocha, F.R., Lima, R.A., Panariello, B., Duarte, S., Costa, A.C.,
Brilhante, R.S.N. dan Rodrigues, L.K.A., (2025) Insight into the role of
Streptococcus mutans and Candida albicans in dental biofilm formation and
cariogenicity: a literature review. Cureus. 16(6): 1—12.

Samaranayake, L., (2012) Essential microbiology for dentistry, 4" ed. Elsevier
Health Science: London.

Sanglard, D., (2021) Aequorin as a useful calcium-sensing reporter in Candida
albicans. Journal of Fungi. 7(319): 1—11.

Sharma, S., Mohler, J., Mahajan, S.D., Schwartz, S.A., Bruggemann, L. dan
Aalinkeel, R., (2023) Microbial biofilm: a review on formation, infection,
antibiotic resistance, control measures, and innovative treatment.
Microorganisms. 11(1614): 1—33.

Shooken, B., Pham, E., Esfandi, J., Kondo, T., Okawa, H., Nishimura, I. dan Lux,
R., (2022) Effect of calcium ion supplementation on oral microbial

composition and biofilm formation in vitro. Microorganisms. 10(1780): 1—
14.

Silva, M.P., Junior, J.C., Jorjao, A.L., Machado, A.K.S.,Oliveira, L.D., Junqueira,
J.C. dan Jorge, A.O.C. (2012) Influence of artificial aliva in biofilm
formation of candida albicans invitro. Microbiology. 26(1): 24—S.

Soesilawati, P., Rezkika, Y.F., Ayunnisa, N., Syarifina, M.P., Soffarina, S.,
Laturiuw, 1.J. dan Pertiwi, P.C., (2022) Effectivity of calcium, phosphate
and vitamin d in dental caries prevention. Jurnal Kedokteran Gigi. 17(2):
67—74.

Song, M., Bai, H., Zhang, P., Zhou, X. dan Ying, B., (2022) Promising applications
of human-derived saliva biomarker testing in clinical diagnostics.
International Journal of Oral Science. 15(2): 1—17.

Spatafora, G., Li, Y., He, X., Cowan, A. dan Tanner, A.C.R., (2024) The evolving
microbiome of dental caries. Microorganism. 12(121): 1—45.

Steiger, E.L., Muelli, J.R., Braissant, O., Waltimo, T. dan Astasov-Frauenhoffer,
M., (2020) Effect of divalent ions on cariogenic biofilm formation. BMC
Microbiology. 20(287): 1—11.

Valen, H. dan Scheie, A.A., (2018) Biofilms and their properties. European Journal
of Oral Sciences. 126(1): 13—18.

Pengaruh Penambahan lon Kalsium pada Saliva Buatan terhadap Densitas Biofilm Ko-Kultur



Pengaruh Penambahan lon Kalsium pada Saliva Buatan terhadap Densitas Biofilm Ko-Kultur
Streptococcus

mutans dan Candida albicans

Auliya Husna, drg. Nunuk Purwanti, M.Kes., Ph.D; dr. Dyah Listyarifah, M.Sc., D.Med.Sci

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Warreth, A., (2023) Dental caries and its management. International Journal of
Dentistry. 2023(1): 9365845.

Xiao, J., Grier, A., Faustoferri, R.C., Alzoubi, S., Gill, A.L., Feng, C., Liu, Y.,
Quivey, R.G., Kopycka-Kedzierawski, D.T., Koo, H. dan Gill, S.R., (2018)
Association between oral Candida and bacteriome in children with severe
ECC. Journal of Dental Research. 97(13): 1468—1476.

Xiong, F., Wen, D. dan Li, Q., (2022) Calcium-mediated regulation promotes the
biofilm formation of two novel pyrodone-degrading bacteria/ Frontiers in
Environmental Science. 10: 1—14.

Yang, Y., Gua, X., Meng, Y., Zhang, W., Mao, L.dan Yu, S., (2025) Biomimetic
calcium carbonate-calcium phosphate composite films with tunable
cytological behaviors. Nano Research. 18: 1—10.

Yanis, N.P.H. dan Agustin, T.P., (2019) Overview of the total bacteria and number
of streptococcus mutans in the saliva of children with high caries activity.
Journal of Indonesian Dental Association. 3(1): 1—S5.

Yu, O.Y., Zhao, I.S., Mei, M.L., Lo, E.C. dan Chu, C., (2017) Dental biofilm and
laboratory microbial culture models for cariology research. Dentistry
Journal. 5(21): 1—12.

Yurniar, V., Asra, R. dan Adriadi, A., (2024) Kualitas dan daya simpan pada buah
naga (Hylocereus costaricensis) dengan edible coating dari pektin albedo
semangka sengan penambahan ekstrak jahe (Zingiber officinale).
Biospecies. 17(1): 1—12.

Zhang, Q., Bai, X., Jin, H. dan Dong, N., (2024) Combined effect of dietary calcium
consumption and physical activity on dental caries in children and
adolescents: a study of the NHANES database. BMC Oral Health. 24(281):
2—10.

Zhang, Y., Gu, Z., Li, Z., Wu, Q., Xu, X. dan Peng, X., (2025) Streptococcus
mutans regulates ubiquitin modification of candida albicans in the bacterial-
fungal interaction. PLOS Pathogens. 21(2): 1—22.

Zhao, A., Sun, J. dan Liu, Y., (2023) Understanding bacterial biofilms: form
definition to treatment strategies. Frontiers in Cellular and Infection
Microbiology. 13: 1137947.

Zhou, H.,Hu, Y., Tang, Z., Jiang, Z., Huang, J., Zhang, T., Shen, H., Ye, X., Huang,
X., Wang, X., Zhou, T., Bai, X., Zhu, Q. dan Shi, L., (2024) Calcium
transport and enrichment in microorganisms: a review. Foods. 13(3612):
1—22.



