
61 

 

 

 

Harris Antonius, 2024 

AKTIVITAS ANTIBIOFILM DARI ECO-ENZYME BONGGOL NANAS DAN KULIT LEMON 

TERHADAP STREPTOCOCCUS MUTANS DAN CANDIDA ALBICANS 

UPN Veteran Jakarta, Fakultas Kedokteran, S1 Farmasi 

[www.upnvj.ac.id-www.library.upnvj.ac.id-www.repository.upnvj.ac.id] 

 

DAFTAR PUSTAKA

Adrian. (2019). Mueller Hinton Agar and Mueller Hinton Broth: Compostion & 

Preparation. LabMal. https://labmal.com/2019/11/20/mueller-hinton-

agar-and-mueller-hinton-broth/ 

Afroz, J., Islam, S., & Rahman, M. (2020). Determination of antimicrobial activity 

of tea (Camellia sinensis) and coffee (Coffea arabica) extracts on common 

human pathogenic bacteria. 

Agustina, L., Yuliati, N., Oktavianasari, F., & Ranumsari, M. (2021). Skrining 

Fitokimia dan Uji Potensi Uji Sorgum (Sorgum bicolor L. Moench) 

Sebagai Serat Secara In Vitro. Jurnal Wiyata, 8(2), 35–46. 

Ahmouda, K., Boudiaf, M., & Benhaoua, B. (2022). A novel study on the 

preferential attachment of chromophore and auxochrome groups in azo 

dye adsorption on different greenly synthesized magnetite nanoparticles: 

Investigation of the influence of the mediating plant extract’s acidity. 

Nanoscale Advances, 4(15), 3250–3271. 

https://doi.org/10.1039/d2na00302c 

Aili Hamzah, A. F., Hamzah, M. H., Che Man, H., Jamali, N. S., Siajam, S. I., & 

Ismail, M. H. (2021). Recent Updates on the Conversion of Pineapple 

Waste (Ananas comosus) to Value-Added Products, Future Perspectives 

and Challenges. Agronomy, 11(11), 2221. 

https://doi.org/10.3390/agronomy11112221 

Al Aboody, M. S., & Mickymaray, S. (2020). Anti-Fungal Efficacy and 

Mechanisms of Flavonoids. Antibiotics, 9(2), 45. 

https://doi.org/10.3390/antibiotics9020045 

Alenazy, R. (2023). Antimicrobial Activities and Biofilm Inhibition Properties of 

Trigonella foenumgraecum Methanol Extracts against Multidrug-

Resistant Staphylococcus aureus and Escherichia coli. Life, 13(3), 703. 

https://doi.org/10.3390/life13030703 

Al-Haq, F. A.-S., Yuliawati, K. M., & Lukmayani, Y. (2022). Penelusuran Pustaka 

Ekstrak Bonggol dan Kulit Buah Nanas (Ananas comosus L. Merr.) 

sebagai Antibakteri. Bandung Conference Series: Pharmacy, 2(2). 

https://doi.org/10.29313/bcsp.v2i2.3626 

Amador, C. I., Stannius, R. O., Røder, H. L., & Burmølle, M. (2021). High-

throughput screening alternative to crystal violet biofilm assay combining 

fluorescence quantification and imaging. Journal of Microbiological 

Methods, 190, 106343. https://doi.org/10.1016/j.mimet.2021.106343 

 



62 

 

 

 

Harris Antonius, 2024 

AKTIVITAS ANTIBIOFILM DARI ECO-ENZYME BONGGOL NANAS DAN KULIT LEMON 

TERHADAP STREPTOCOCCUS MUTANS DAN CANDIDA ALBICANS 

UPN Veteran Jakarta, Fakultas Kedokteran, S1 Farmasi 

[www.upnvj.ac.id-www.library.upnvj.ac.id-www.repository.upnvj.ac.id] 

 

Anhar, A., Khotimah, N. H., Putri, I. L. E., Farma, S. A., & Hilda Putri, D. (2024). 

Phytochemical Screening and Antioxidant Activity in Ecoenzymes with 

Variations in Carbon Sources. BIO Web of Conferences, 91, 01007. 

https://doi.org/10.1051/bioconf/20249101007 

Anindita, R., Yolanda, H., & Inggraini, M. (2022). Skrining Fitokimia dan Uji 

Antibakteri Senyawa Ekstrak Etanol Kulit Jeruk Lemon (Citrus limon (L.) 

Osbeck)Terhadap Staphylococcus aureus. Jurnal Bioshell, 11(2), 100–

112. https://doi.org/10.56013/bio.v11i2.1644 

Antarti, A. N., & Lisnasari, R. (2018). Uji Aktivitas Antioksidan Ektrak Ethanol 

Daun Family Solanum Menggunakan Metode Reduksi Radikal Bebas 

DPPH. JPSCR : Journal of Pharmaceutical Science and Clinical 

Research, 3(2), 62. https://doi.org/10.20961/jpscr.v3i2.15378 

Arjuna, A., Pratama, W. S., Sartini, & Mufidah. (2018). Uji Pendahuluan Anti-

Bioifilm Ekstrak Teh Hijau dan Teh Hitam Pada Streptococcus mutans 

melalui Metode Microtiter Plate. Jurnal Farmasi Galenika (Galenika 

Journal of Pharmacy), 4(1), 44–49. 

https://doi.org/10.22487/j24428744.2017.v3.i1.9965 

Arsyam, M. & M. Yusuf Tahir. (2021). Ragam Jenis Penelitian dan Perspektif. Al-

Ubudiyah: Jurnal Pendidikan Dan Studi Islam, 2(1), 37–47. 

https://doi.org/10.55623/au.v2i1.17 

Asendy, D. A., Widarta, I. W. R., & Nocianitri, K. A. (2018). Pengaruh Waktu 

Maserasi Terhadap Aktivitas Antioksidan Ekstrak Kulit Buah Jeruk 

Lemon (Citrus limon Linn). Jurnal Ilmu dan Teknologi Pangan, 7(3), 102–

109. 

Asiegbu, F. O., & Kovalchuk, A. (2021). An introduction to forest biome and 

associated microorganisms. In Forest Microbiology (pp. 3–16). Elsevier. 

https://doi.org/10.1016/B978-0-12-822542-4.00009-7 

Astuti, M. T., Retnaningsih, A., & Marcellia, S. (2021). Uji Aktivitas Ekstrak 

Etanol Kulit Jeruk Lemon (Citrus limon L.) Terhadap Bakteri Salmonella 

thypi Dan Escherichia coli. Jurnal Mandala Pharmacon Indonesia, 7(2), 

143–154. https://doi.org/10.35311/jmpi.v7i2.84 

Athia, A. P., Az zahro, F., & Septiadi, M. A. (2021). Pemanfaatan Limbah Kulit 

Buah Sebagai Alternatif Pupuk Organik Cair dan Solusi Pengelolaan 

Sampah di Desa Sidomulyo, Kota Bengkulu. Proceedings UIN Sunan 

Gunung Djati Bandung, I(79), 15–23. 

Auliya, A., Kartika, A. T., Eftiwin, L., Istiana, Sopiah, & Latipah, N. (2019). 

Pengaruh Penambahan Bonggol Nanas Pada Susu Kacang Hijau. Jurnal 

Sains dan Kesehatan, 2(3), 205–209. 

https://doi.org/10.25026/jsk.v2i3.157 



63 

 

 

 

Harris Antonius, 2024 

AKTIVITAS ANTIBIOFILM DARI ECO-ENZYME BONGGOL NANAS DAN KULIT LEMON 

TERHADAP STREPTOCOCCUS MUTANS DAN CANDIDA ALBICANS 

UPN Veteran Jakarta, Fakultas Kedokteran, S1 Farmasi 

[www.upnvj.ac.id-www.library.upnvj.ac.id-www.repository.upnvj.ac.id] 

 

 

Badan Pusat Statistik. (2021). Rata-rata Konsumsi Perkapita Seminggu Menurut 

Kelompok Buah-Buahan Per Kabupaten/kota (Satuan Komoditas), 2021. 

https://www.bps.go.id/indicator/5/2102/2/rata-rata-konsumsi-perkapita-

seminggu-menurut-kelompok-buah-buahan-per-kabupaten-kota.html 

Balagopal, S., & Arjunkumar, R. (2013). Chlorhexidine: The Gold Standard 

Antiplaque Agent. Journal of Pharmaceutical Sciences and Research, 

5(12), 270–274. 

BAPPENAS. (2023). Apa itu SDGs? https://sdgs.bappenas.go.id/tujuan-12/ 

Benny, N., Shams, R., Dash, K. K., Pandey, V. K., & Bashir, O. (2023). Recent 

trends in utilization of citrus fruits in production of eco-enzyme. Journal 

of Agriculture and Food Research, 13, 100657. 

https://doi.org/10.1016/j.jafr.2023.100657 

Bhernama, B. G. (2020). Skrining Fitokimia Ekstrak Etanol Rumput Laut 

Gracilaria sp. Asal Desa Nuesu Kabupaten Aceh Besar. AMINA, 2(1), 1–

5. 

Brooks, G. F., & Jawetz, E. (2013). Jawetz, Melnick, & Adelberg’s medical 

microbiology (26. ed). McGraw-Hill Medical. 

Bruslind, L. (2019). General Microbiology. Oregon State University. 

https://open.oregonstate.education/generalmicrobiology/ 

Brust, H., Orzechowski, S., & Fettke, J. (2020). Starch and Glycogen Analyses: 

Methods and Techniques. Biomolecules, 10(7), 1020. 

https://doi.org/10.3390/biom10071020 

Cano-Flores, A., Gómez, J., & Ramos, R. (2020). Biotransformation of Steroids 

Using Different Microorganisms. In J. António Ribeiro Salvador & M. 

Manuel Cruz Silva (Eds.), Chemistry and Biological Activity of Steroids. 

IntechOpen. https://doi.org/10.5772/intechopen.85849 

Casdimin, Sjal, S., & Kolopaking, L. M. (2020). Strategi Pengembangan Pertanian 

Hortikultura Buah Nanas Berbasis Pemberdayaan Pemuda Desa. Sodality: 

Jurnal Sosiologi Pedesaan, 8(3), 110–130. 

https://doi.org/10.22500/8202033179 

Chaturvedi, D., & Shrivastava Suhane, R. R. N. (2016). BASKETFUL BENEFIT 

OF CITRUS LIMON. International Research Journal of Pharmacy, 7(6), 

1–4. https://doi.org/10.7897/2230-8407.07653 

 



64 

 

 

 

Harris Antonius, 2024 

AKTIVITAS ANTIBIOFILM DARI ECO-ENZYME BONGGOL NANAS DAN KULIT LEMON 

TERHADAP STREPTOCOCCUS MUTANS DAN CANDIDA ALBICANS 

UPN Veteran Jakarta, Fakultas Kedokteran, S1 Farmasi 

[www.upnvj.ac.id-www.library.upnvj.ac.id-www.repository.upnvj.ac.id] 

 

Chatzigiannidou, I., Teughels, W., Van de Wiele, T., & Boon, N. (2020). Oral 

biofilms exposure to chlorhexidine results in altered microbial 

composition and metabolic profile. Npj Biofilms and Microbiomes, 6(1), 

Article 1. https://doi.org/10.1038/s41522-020-0124-3 

Chen, H., Zhou, X., Ren, B., & Cheng, L. (2020). The regulation of hyphae growth 

in Candida albicans. Virulence, 11(1), 337–348. 

https://doi.org/10.1080/21505594.2020.1748930 

Coenye, T. (2022). Biofilm. Reference Module in Science Life. 

https://doi.org/10.1016/B978-0-12-822563-9.00068-8 

Confederation of British Industry. (2020). The European market potential for fresh 

lemons | CBI. https://www.cbi.eu/market-information/fresh-fruit-

vegetables/lemons/market-potential 

Del Pozo, J. L. (2018). Biofilm-related disease. Expert Review of Anti-Infective 

Therapy, 16(1), 51–65. https://doi.org/10.1080/14787210.2018.1417036 

Dewatisari, W. F., Nugroho, L. H., Retnaningrum, E., & Purwestri, Y. A. (2023). 

Inhibition of protease activity and anti‐quorum sensing of the potential 

fraction of ethanolic extract from Sansevieria trifasciata Prain leaves 

against Pseudomonas aeruginosa. Indonesian Journal of Biotechnology, 

28(1), 23. https://doi.org/10.22146/ijbiotech.73649 

Di Martino, P. (2022). Antimicrobial agents and microbial ecology. AIMS 

Microbiology, 8(1), 1–4. https://doi.org/10.3934/microbiol.2022001 

Djumidar, Razak, Abd. R., Ridhay, A., Sumarni, N. K., Syamsuddin, Jusman, 

Nurhaeni, & Rahim, E. A. (2022). Aktivitas Antibakteri Ekstrak Kulit 

Batang Tumbuhan Johar (Senna siamea Lam) pada Berbagai Polaritas 

Pelarut: Antibacterial Activity of Johar (Senna siamea Lam) Stem Bark 

Extract on Various Solvent Polarities. KOVALEN: Jurnal Riset Kimia, 

8(2), 184–195. https://doi.org/10.22487/kovalen.2022.v8.i2.15970 

Elshazly, R., Selmi Sobieh, S., Sobhy Zaki, S., & Abdel Fattah Abdel Tawab, S. 

(2022). Cell progression of biofilm formation in Candida albicans and 

estimation of aspartic proteinase activity. Journal of Scientific Research in 

Science, 39(2), 130–147. https://doi.org/10.21608/jsrs.2022.275792 

Fadlilla, T., Budiastuti, Mt. S., & Rosariastuti, M. R. (2023). Potential of Fruit and 

Vegetable Waste as Eco-enzyme Fertilizer for Plants. Jurnal Penelitian 

Pendidikan IPA, 9(4), 2191–2200. 

https://doi.org/10.29303/jppipa.v9i4.3010 

Fauzi, A., Roessali, W., & Nurfadillah, S. (2021). Analisis Preferensi Konsumen 

Buah Nanas Madu di Kecamatan Belik Kabupaten Pemalang. Jurnal 

Ekonomi Pertanian Dan Agribisnis, 5(4), 1227–1232. 

https://doi.org/10.21776/ub.jepa.2021.005.04.24 



65 

 

 

 

Harris Antonius, 2024 

AKTIVITAS ANTIBIOFILM DARI ECO-ENZYME BONGGOL NANAS DAN KULIT LEMON 

TERHADAP STREPTOCOCCUS MUTANS DAN CANDIDA ALBICANS 

UPN Veteran Jakarta, Fakultas Kedokteran, S1 Farmasi 

[www.upnvj.ac.id-www.library.upnvj.ac.id-www.repository.upnvj.ac.id] 

 

 

Fitri, R. M., Lubis, M. S., Dalimunthe, G. I., & Yuniarti, R. (2023). Skrining 

fitokimia, formulasi dan uji mutu fisik nanoserum ekstrak bonggol nanas 

(Ananas comosus (L.) Merr). Journal of Pharmaceutical and Sciences, 

6(3), 1346–1355. https://doi.org/10.36490/journal-jps.com.v6i3.207 

Francisconi, R. S., Huacho, P. M. M., Tonon, C. C., Bordini, E. A. F., Correia, M. 

F., Sardi, J. D. C. O., & Spolidorio, D. M. P. (2020). Antibiofilm efficacy 

of tea tree oil and of its main component terpinen-4-ol against Candida 

albicans. Brazilian Oral Research, 34, e050. 

https://doi.org/10.1590/1807-3107bor-2020.vol34.0050 

Gilmore, B. F., & Denyer, S. P. (2023). Hugo and Russell’s Pharmaceutical 

Microbiology (9th Edition). Wiley-Blackwell. 

Gondil, V. S., & Subhadra, B. (2023). Biofilms and their role on diseases. BMC 

Microbiology, 23(1), 203. https://doi.org/10.1186/s12866-023-02954-2 

Greses, S., Tomás-Pejó, E., & González-Fernández, C. (2021). Short-chain fatty 

acids and hydrogen production in one single anaerobic fermentation stage 

using carbohydrate-rich food waste. Journal of Cleaner Production, 284, 

124727. https://doi.org/10.1016/j.jclepro.2020.124727 

Gu, S., Xu, D., Zhou, F., Chen, C., Liu, C., Tian, M., & Jiang, A. (2021). The 

Garbage Enzyme with Chinese Hoenylocust Fruits Showed Better 

Properties and Application than When Using the Garbage Enzyme Alone. 

Foods, 10(11), 2656. https://doi.org/10.3390/foods10112656 

Gubler, H., Schopfer, U., & Jacoby, E. (2013). Theoretical and Experimental 

Relationships between Percent Inhibition and IC50 Data Observed in 

High-Throughput Screening. SLAS Discovery, 18(1), 1–13. 

https://doi.org/10.1177/1087057112455219 

Gulo, K. N., Suhartomi, Saragih, A. D., Raif, M. A., & Ikhtiari, R. (2021). 

Antioxidant Activity of Flavonoid Compounds in Ethanol and Ethyl 

Acetate Extract from Citrus Sinensis. 2021 International Conference on 

Artificial Intelligence and Mechatronics Systems (AIMS), 1–6. 

https://doi.org/10.1109/AIMS52415.2021.9466078 

Gumilar, G. G. (2023). Ecoenzyme Production, Characteristics, and Applications: 

A Review. Jurnal Kartika Kimia, 6(1), 1. 

https://doi.org/10.26874/jkk.v6i1.186 

Gunardi, W. D., Dharmawan, A., & Layanto, N. (2022). Antibiotic effectiveness 

on biofilm-producing Escherichia coli isolated from catheterized patients. 

Journal of the Medical Sciences (Berkala  Ilmu Kedokteran), 54(3). 

https://doi.org/10.19106/JMedSci005403202202 

 



66 

 

 

 

Harris Antonius, 2024 

AKTIVITAS ANTIBIOFILM DARI ECO-ENZYME BONGGOL NANAS DAN KULIT LEMON 

TERHADAP STREPTOCOCCUS MUTANS DAN CANDIDA ALBICANS 

UPN Veteran Jakarta, Fakultas Kedokteran, S1 Farmasi 

[www.upnvj.ac.id-www.library.upnvj.ac.id-www.repository.upnvj.ac.id] 

 

Guo, H., Chen, Y., Guo, W., & Chen, J. (2021). Effects of extracellular DNA on 

dual-species biofilm formed by Streptococcus mutans and Candida 

albicans. Microbial Pathogenesis, 154, 104838. 

https://doi.org/10.1016/j.micpath.2021.104838 

Halstead, F. D., Rauf, M., Moiemen, N. S., Bamford, A., Wearn, C. M., Fraise, A. 

P., Lund, P. A., Oppenheim, B. A., & Webber, M. A. (2015). The 

Antibacterial Activity of Acetic Acid against Biofilm-Producing 

Pathogens of Relevance to Burns Patients. PLOS ONE, 10(9), e0136190. 

https://doi.org/10.1371/journal.pone.0136190 

Harahap, S. (2023). Alkaloid and Flavonoid Phytochemical Screening on Balakka 

Leaves (Phyllanthus Emblica L.). Formosa Journal of Science and 

Technology, 2(8), 2069–2082. https://doi.org/10.55927/fjst.v2i8.5691 

Hasan, T. H., Kadhum, H. A., & Alsedi, K. K. (2020). The Using of Ethanol and 

Isopropyl Alcohol as a disinfectant: Review. International Journal of 

Pharmaceutical Research, 13(01). 

https://doi.org/10.31838/ijpr/2021.13.01.170 

Hasanuddin, A. R. P., & Salnus, S. (2020). Uji Bioaktivitas Minyak Cengkeh 

(Syzygium aromaticum) Terhadap Pertumbuhan Bakteri Streptococcus 

mutans Penyebab Karier Gigi. Bioma : Jurnal Biologi Makassar, 5(2), 

241–250. 

A. Hassan, B. (2018). Carbohydrate fermentation test & starch hydrolysis test. 

https://doi.org/10.13140/RG.2.2.21943.57762 

He, Y., Xie, Z., Zhang, H., Liebl, W., Toyama, H., & Chen, F. (2022). Oxidative 

Fermentation of Acetic Acid Bacteria and Its Products. Frontiers in 

Microbiology, 13, 879246. https://doi.org/10.3389/fmicb.2022.879246 

Hejazinia, F., Fozouni, L., Azami, N. S., & Mousavi, S. (2020). The Anti-Biofilm 

Activity of Oregano Essential Oil Against Dental Plaque-Forming 

Streptococcus mutans In Vitro and In Vivo. Journal of Kermanshah 

University of Medical Sciences, 24(3). 

https://doi.org/10.5812/jkums.107680 

Hemalatha, M., & Visantini, P. (2020). Potential use of eco-enzyme for the 

treatment of metal based effluent. IOP Conference Series: Materials 

Science and Engineering, 716(1), 012016. https://doi.org/10.1088/1757-

899X/716/1/012016 

Hendiani, I., Susanto, A., Carolina, D. N., Ibrahim, R., & Balafif, F. F. (2020). 

Minimum inhibitory concentration (MIC) and minimum bactericidal 

concentration (MBC) of mangosteen (Garcinia mangostana Linn.) rind 

extract against Aggregatibacter actinomycetemcomitans. Padjadjaran 

Journal of Dentistry, 32(2), Article 2. 

https://doi.org/10.24198/pjd.vol32no2.27366 



67 

 

 

 

Harris Antonius, 2024 

AKTIVITAS ANTIBIOFILM DARI ECO-ENZYME BONGGOL NANAS DAN KULIT LEMON 

TERHADAP STREPTOCOCCUS MUTANS DAN CANDIDA ALBICANS 

UPN Veteran Jakarta, Fakultas Kedokteran, S1 Farmasi 

[www.upnvj.ac.id-www.library.upnvj.ac.id-www.repository.upnvj.ac.id] 

 

Hendri, H., Zakiah, Z., & Kurniatuhadi, R. (2023). Antibacterial Activity of 

Pineapple Peel Eco-enzyme (Ananas comosus L.) on Growth 

Pseudomonas aeruginosa and Staphylococcus epidermidis. Jurnal Biologi 

Tropis, 23(3), 464–474. https://doi.org/10.29303/jbt.v23i3.5272 

Hidayah, W. W., Kusrini, D., & Fachriyah, E. (2016). Isolasi, Identifikasi Senyawa 

Steroid dari Daun Getih-Getihan (Rivina humilis L.) dan Uji Aktivitas 

sebagai Antibakteri. Jurnal Kimia Sains Dan Aplikasi, 19(1), 32. 

https://doi.org/10.14710/jksa.19.1.32-37 

Hwang, G., Liu, Y., Kim, D., Li, Y., Krysan, D. J., & Koo, H. (2017). Candida 

albicans mannans mediate Streptococcus mutans exoenzyme GtfB 

binding to modulate cross-kingdom biofilm development in vivo. PLOS 

Pathogens, 13(6), e1006407. 

https://doi.org/10.1371/journal.ppat.1006407 

Ilyas, N. M. (2020). Isolasi dan Karakterisasi Enzim Bromelain dari Bonggol dan 

Daging Buah Nanas (Ananas comosus). Chemica: Jurnal Ilmiah Kimia 

dan Pendidikan Kimia, 21(2), 133. 

https://doi.org/10.35580/chemica.v21i2.17983 

Inderiati, D., Widhyasih, R. M., Aryadnyani, N. P., Warditianin, N. K., & Astuti, 

K. W. (2024). Activity of Bangle Rhizome Extract (zingiber cassumunar 

roxb.) Inhibits the Growth of Trichophyton rubrum and Trichophyton 

mentagrophytes. SANITAS: Jurnal Teknologi Dan Seni Kesehatan, 14(2), 

106–117. https://doi.org/10.36525/sanitas.2023.475 

Indraloka, A. B., Istanti, A., & Utami, S. W. (2023). The physical and chemical 

characteristics of eco-enzyme fermentation liquids from several 

compositions of local fruits and vegetables in banyuwangi. IOP 

Conference Series: Earth and Environmental Science, 1168(1), 012018. 

https://doi.org/10.1088/1755-1315/1168/1/012018 

Integrated Taxonomic Information System. (2023a). ITIS - Report: Candida 

albicans. 

https://www.itis.gov/servlet/SingleRpt/SingleRpt?search_topic=TSN&se

arch_value=194598#null 

Integrated Taxonomic Information System. (2023b). ITIS - Report: Streptococcus 

mutans. https://www.itis.gov/servlet/SingleRpt/SingleRpt#null 

Integrated Taxonomic Information System. (2023c). ITIS - Report: Ananas 

comosus. 

https://www.itis.gov/servlet/SingleRpt/SingleRpt?search_topic=TSN&se

arch_value=42335#null 

Integrated Taxonomic Information System. (2023d). ITIS - Report: Citrus X limon. 

https://www.itis.gov/servlet/SingleRpt/SingleRpt?search_topic=TSN&se

arch_value=825214#null 



68 

 

 

 

Harris Antonius, 2024 

AKTIVITAS ANTIBIOFILM DARI ECO-ENZYME BONGGOL NANAS DAN KULIT LEMON 

TERHADAP STREPTOCOCCUS MUTANS DAN CANDIDA ALBICANS 

UPN Veteran Jakarta, Fakultas Kedokteran, S1 Farmasi 

[www.upnvj.ac.id-www.library.upnvj.ac.id-www.repository.upnvj.ac.id] 

 

Jamco, J., & Balami, A. M. (2022). Analisis Kruskal-Wallis Untuk Mengetahui 

Konsentrasi Belajar Mahasiswa Berdasarkan Bidang Minat Program Studi 

Statistika FMIPA UNPATTI. PARAMETER: Jurnal Matematika, 

Statistika Dan Terapannya, 1(1), 29-34. 

Kadosh, D., & Mundodi, V. (2020). A Re-Evaluation of the Relationship between 

Morphology and Pathogenicity in Candida Species. Journal of Fungi, 6(1), 

Article 1. https://doi.org/10.3390/jof6010013 

Kasta, G. (2020). Antimicrobial Activity of Ethanol Extract of Rhizome Turmeric 

(Curcuma Longa L.) For Growth of Escherichia coli, Staphylococcus 

aureus and Candida albicans. Asian Journal of Pharmaceutical Research 

and Development, 8(3), 5–8. https://doi.org/10.22270/ajprd.v8i3.712 

Kawada-Matsuo, M., Oogai, Y., & Komatsuzawa, H. (2017). Sugar Allocation to 

Metabolic Pathways is Tightly Regulated and Affects the Virulence of 

Streptococcus mutans. Genes, 8(1), Article 1. 

https://doi.org/10.3390/genes8010011 

Kementrian Kesehatan RI. (2013). Laporan Riskesdas 2013 Nasional. 

https://repository.badankebijakan.kemkes.go.id/id/eprint/4467/1/Laporan

_riskesdas_2013_final.pdf 

Kementrian Kesehatan RI. (2018). Laporan Riskesdas 2018 Nasional. 

https://repository.badankebijakan.kemkes.go.id/id/eprint/3514/1/Laporan

%20Riskesdas%202018%20Nasional.pdf 

Kim, H.-E., Liu, Y., Dhall, A., Bawazir, M., Koo, H., & Hwang, G. (2021). 

Synergism of Streptococcus mutans and Candida albicans Reinforces 

Biofilm Maturation and Acidogenicity in Saliva: An In Vitro Study. 

Frontiers in Cellular and Infection Microbiology, 10, 623980. 

https://doi.org/10.3389/fcimb.2020.623980 

Kurniati, N. F., Garmana, A. N., & Aziz, N. (2017). AKTIVITAS ANTIBAKTERI 

DAN ANTIJAMUR EKSTRAK ETANOL AKAR, BUNGA, DAN 

DAUN TURI (SESBANIA GRANDIFLORA L. POIR). Acta 

Pharmaceutica Indonesia, 42(1), Article 1. 

https://doi.org/10.5614/api.v42i1.3875 

Lemos, J. A., Palmer, S. R., Zeng, L., Wen, Z. T., Kajfasz, J. K., Freires, I. A., 

Abranches, J., & Brady, L. J. (2019). The Biology of Streptococcus 

mutans. Microbiology Spectrum, 7(1), 7.1.03. 

https://doi.org/10.1128/microbiolspec.GPP3-0051-2018 

Lestariningsih, Y. K., & Moordiani. (2022). Uji Aktivitas Sediaan Obat Kumur Dari 

Eco-Enzyme Limbah Kulit Nanas Madu, Kulit Jeruk Sunkist dan 

Kombinasinya Terhadap Streptococcus mutans dan Candida albicans. 

Fakultas Farmasi Universitas Pancasila. 

https://perpusffup.or.id/index.php?p=show_detail&id=10849 



69 

 

 

 

Harris Antonius, 2024 

AKTIVITAS ANTIBIOFILM DARI ECO-ENZYME BONGGOL NANAS DAN KULIT LEMON 

TERHADAP STREPTOCOCCUS MUTANS DAN CANDIDA ALBICANS 

UPN Veteran Jakarta, Fakultas Kedokteran, S1 Farmasi 

[www.upnvj.ac.id-www.library.upnvj.ac.id-www.repository.upnvj.ac.id] 

 

Lubis, S. S. (2015). Penapisan Bakteri Laut Penghasil Antimikroba dari Pesisir 

Serdang Bedagai Sumatera Utara. Elkawnie: Journal of Islamic Science 

and Technology, 1(1), 87–96. 

Macaskill, P. (2018). Standard deviation and standard error: Interpretation, usage 

and reporting. Medical Journal of Australia, 208(2), 63–64. 

https://doi.org/10.5694/mja17.00633 

Maghfirah, F., Saputri, D., & Basri. (2017). Aktivitas Pembentukan Biofilm 

Streptococcus mutans dan Candida albicans Setelah Dipapar Dengan 

Cigarette Smoke Condensate dan Minuman Probiotik. Journal Caninus 

Dentistry, 2(1), 12–19. 

Mahdani, F. Y., Ernawati, D. S., Parmadiati, A. E., Soebadi, B., Radithia, D., 

Fauziah, Y. A., & Priambodo, N. T. (2020). EFFECTIVENESS OF 

CITRUS LIMON PEEL ESSENTIAL OIL ON CANDIDA ALBICANS : 

IN VITRO STUDY. Biochem. Cell. Arch., 20(1), 2957–2961. 

https://doi.org/10.35124/bca.2020.20.S1.2957 

Marak, M. B., & Dhanashree, B. (2018). Antifungal Susceptibility and Biofilm 

Production of Candida spp. Isolated from Clinical Samples. International 

Journal of Microbiology, 2018, e7495218. 

https://doi.org/10.1155/2018/7495218 

Marmaini, M., Rizal, S., & Jannah, M. (2023). Jenis Jenis (Ananas comosus L) 

Yang Ditanam Di Kabupaten/Kota Prabumulih Sumatera Selatan. 

Indobiosains, 5(1), 43–49. 

https://doi.org/10.31851/indobiosains.v5i1.10981 

Martínez-Hernández, M., Reda, B., & Hannig, M. (2020). Chlorhexidine rinsing 

inhibits biofilm formation and causes biofilm disruption on dental enamel 

in situ. Clinical Oral Investigations, 24(11), 3843–3853. 

https://doi.org/10.1007/s00784-020-03250-3 

Matsumoto-Nakano, M. (2014). Dental Caries. In Reference Module in Biomedical 

Sciences (p. B9780128012383000015). Elsevier. 

https://doi.org/10.1016/B978-0-12-801238-3.00001-5 

Mavani, H. A. K., Tew, I. M., Wong, L., Yew, H. Z., Mahyuddin, A., Ahmad 

Ghazali, R., & Pow, E. H. N. (2020). Antimicrobial Efficacy of Fruit Peels 

Eco-Enzyme against Enterococcus faecalis: An In Vitro Study. 

International Journal of Environmental Research and Public Health, 

17(14), 5107. https://doi.org/10.3390/ijerph17145107 

Mayer, F. L., Wilson, D., & Hube, B. (2013). Candida albicans pathogenicity 

mechanisms. Virulence, 4(2), 119. https://doi.org/10.4161/viru.22913 

 

 



70 

 

 

 

Harris Antonius, 2024 

AKTIVITAS ANTIBIOFILM DARI ECO-ENZYME BONGGOL NANAS DAN KULIT LEMON 

TERHADAP STREPTOCOCCUS MUTANS DAN CANDIDA ALBICANS 

UPN Veteran Jakarta, Fakultas Kedokteran, S1 Farmasi 

[www.upnvj.ac.id-www.library.upnvj.ac.id-www.repository.upnvj.ac.id] 

 

Minarni, & Rosmalia, D. (2022). Uji Daya Hambat Antibakteri Ekstrak Bonggol 

Nanas Terhadap Bakteri Streptococcus mutans. Jurnal Kesehatan, 13(1), 

159–163. http://dx.doi.org/10.35730/jk.v13i1.702 

Money, N. P. (2016). Fungal Cell Biology and Development. In The Fungi (pp. 37–

66). Elsevier. https://doi.org/10.1016/B978-0-12-382034-1.00002-5 

Mullineaux, C. W. (2017). How bacteria keep proteins moving. eLife, 6, e33590. 

https://doi.org/10.7554/eLife.33590 

Munir, N. F., Malle, S., & Huda, N. (2021). Karakteristik Fisikokimia Ekoenzim 

Limbah Kulit Jeruk Pamelo (Citrus maxima (Burm.) Merr.) dengan 

Variasi Gula. Seminar Nasional Politeknik Pertanian Negeri Pangkajene 

Kepulauan “Sustainability and Environmentally of Agricultural System 

for Safety, Healthy and Security Human Life,” 631–637. 

Natasya, N., Fadilah, M., Fitri, R., Farma, S. A., Raharjeng, A. R. P., & Simwela, 

M. (2023). Analysis of Eco-enzyme Quality Based on Differences in Plant 

Tissue. Jurnal Biota, 9(1), 45–53. 

https://doi.org/10.19109/Biota.v9i1.13166 

Neglo, D., Adzaho, F., Agbo, I. A., Arthur, R., Sedohia, D., Tettey, C. O., & 

Waikhom, S. D. (2022). Antibiofilm Activity of Azadirachta indica and 

Catharanthus roseus and Their Synergistic Effects in Combination with 

Antimicrobial Agents against Fluconazole-Resistant Candida albicans 

Strains and MRSA. Evidence-Based Complementary and Alternative 

Medicine, 2022, 1–13. https://doi.org/10.1155/2022/9373524 

Nett, J. E., Cain, M. T., Crawford, K., & Andes, D. R. (2011). Optimizing a Candida 

Biofilm Microtiter Plate Model for Measurement of Antifungal 

Susceptibility by Tetrazolium Salt Assay. Journal of Clinical 

Microbiology, 49(4), 1426–1433. https://doi.org/10.1128/JCM.02273-10 

Nilles, J., Weiss, J., & Theile, D. (2022). Crystal Violet Staining is a Reliable 

Alternative to Bicinchoninic Acid Assay-Based Normalization. 

BioTechniques, 73(3), 131–135. https://doi.org/10.2144/btn-2022-0064 

Nurfadillah, A., Lukman, J. B., Irma, A., Miladiarsi, Wahdaniar, & Adri, T. A. 

(2022). Uji Efektivitas Daya Antibakteri Ekstrak Alga Terhadap 

Pertumbuhan Bakteri Patogen Streptococcus mutans: Laboratory 

Research. Journal of Vocational Health Science, 1(1), 40–47. 

https://doi.org/10.31884/jovas.v1i1.7 

Nurprialdi, B., Gani, V. O. T., Halda, S., Pratama, P. A., & Panjaitan, R. S. (2023). 

QUALITATIVE AND QUANTITATIVE IDENTIFICATION OF 

CARBOHYDRATES IN COMMERCIAL YOGHURT PRODUCTS. 

Indonesian Journal of Pharmaceutical Research, 2(2), 11–21. 

https://doi.org/10.31869/ijpr.v2i2.4134 



71 

 

 

 

Harris Antonius, 2024 

AKTIVITAS ANTIBIOFILM DARI ECO-ENZYME BONGGOL NANAS DAN KULIT LEMON 

TERHADAP STREPTOCOCCUS MUTANS DAN CANDIDA ALBICANS 

UPN Veteran Jakarta, Fakultas Kedokteran, S1 Farmasi 

[www.upnvj.ac.id-www.library.upnvj.ac.id-www.repository.upnvj.ac.id] 

 

O’Toole, G. A. (2011). Microtiter Dish Biofilm Formation Assay. Journal of 

Visualized Experiments, 47, 2437. https://doi.org/10.3791/2437 

Paramastri, P. K., & Qurrohman, M. T. (2022). Efektifitas Ekstrak Lidah Mertua 

(Sansevieria trifasciata var laurentii) Sebagai Antifungi Candida albicans. 

The Journal Of Muhammadiyah Medical Laboratory Technologist, 5(2), 

149–158. https://doi.org/10.30651/jmlt.v5i2.13478 

Pashaei, R., Zahedipour-Sheshglani, P., Dzingelevičienė, R., Abbasi, S., & Rees, 

R. M. (2022). Effects of pharmaceuticals on the nitrogen cycle in water 

and soil: A review. Environmental Monitoring and Assessment, 194(2), 

105. https://doi.org/10.1007/s10661-022-09754-7 

Patel, B. S., Solanki, B. R., & Mankad, A. U. (2021). Effect of eco-enzymes 

prepared from selected organic waste on domestic waste water treatment. 

World Journal of Advanced Research and Reviews, 10(1), 323–333. 

https://doi.org/10.30574/wjarr.2021.10.1.0159 

Paul, A., Anandabaskar, N., Mathaiyan, J., & Raj, G. M. (Eds.). (2021). 

Introduction to Basics of Pharmacology and Toxicology: Volume 2 : 

Essentials of Systemic Pharmacology : From Principles to Practice. 

Springer Nature Singapore. https://doi.org/10.1007/978-981-33-6009-9 

Payangan, G. E. (2018). UJI AKTIVITAS ANTIMIKROBA JAMUR LAUT 

YANG BERASOSIASI DENGAN SPONS Phyllospongia lamellose. 

PHARMACON, 7(3), Article 3. 

https://doi.org/10.35799/pha.7.2018.20503 

Poppolo Deus, F., & Ouanounou, A. (2022). Chlorhexidine in Dentistry: 

Pharmacology, Uses, and Adverse Effects. International Dental Journal, 

72(3), 269–277. https://doi.org/10.1016/j.identj.2022.01.005 

Preda, V. G., & Săndulescu, O. (2019). Communication is the key: Biofilms, 

quorum sensing, formation and prevention. Discoveries (Craiova, 

Romania), 7(3), e100. https://doi.org/10.15190/d.2019.13 

Qu, Y., Yang, S., Chen, Z., & Su, F. (2020). A modified crystal violet assay is 

comparable to XTT reduction assay for quantification of biofilm formation 

by Candida albicans. https://doi.org/10.21203/rs.3.rs-42661/v1 

Quraisy, A. (2020). Normalitas Data Menggunakan Uji Kolmogorov-Smirnov dan 

Saphiro-Wilk. J-HEST: Journal of Healt, Education, Economics, Science, 

and Technology, 3(1), 7–11. 

Rajendran, S., & Anand, S. C. (2016). 5—Smart textiles for infection control 

management. In L. van Langenhove (Ed.), Advances in Smart Medical 

Textiles (pp. 93–117). Woodhead Publishing. 

https://doi.org/10.1016/B978-1-78242-379-9.00005-0 



72 

 

 

 

Harris Antonius, 2024 

AKTIVITAS ANTIBIOFILM DARI ECO-ENZYME BONGGOL NANAS DAN KULIT LEMON 

TERHADAP STREPTOCOCCUS MUTANS DAN CANDIDA ALBICANS 

UPN Veteran Jakarta, Fakultas Kedokteran, S1 Farmasi 

[www.upnvj.ac.id-www.library.upnvj.ac.id-www.repository.upnvj.ac.id] 

 

Ramdani, A. H., Karima, R., & Ningrum, R. S. (2022). Antibacterial Activity of 

Pineapple Peel (Ananas comosus) Eco-enzyme Against Acne Bacteria 

(Staphylococcus aureus and Prapionibacterium acnes). Indonesian 

Journal of Chemical Research, 9(3), 201–207. 

https://doi.org/10.30598//ijcr 

Ramírez-Larrota, J. S., & Eckhard, U. (2022). An Introduction to Bacterial Biofilms 

and Their Proteases, and Their Roles in Host Infection and Immune 

Evasion. Biomolecules, 12(2), 306. 

https://doi.org/10.3390/biom12020306 

Rane, H. S., Hayek, S. R., Frye, J. E., Abeyta, E. L., Bernardo, S. M., Parra, K. J., 

& Lee, S. A. (2019). Candida albicans Pma1p Contributes to Growth, pH 

Homeostasis, and Hyphal Formation. Frontiers in Microbiology, 10. 

https://doi.org/10.3389/fmicb.2019.01012 

Reiza, I. A., Rijai, L., & Mahmudah, F. (2019). Skrining Fitokimia Ekstrak Etanol 

Kulit Nanas (Ananas comosus (L.) Merr). Proceeding of Mulawarman 

Pharmaceuticals Conferences, 10, 104–108. 

https://doi.org/10.25026/mpc.v10i1.371 

Rodiah, S. A., Fifendy, M., & Indriati, G. (2022). Test The Inhibition of Beringin 

Leaf Extract (Ficus benjamina L.) Against The Growth of Candida 

albicans in Vitro. Serambi Biologi, 7(4), 318–325. 

Rukmini, P., & Herawati, D. A. (2023). Eco-enzyme from Organic Waste (Fruit 

and Rhizome Waste) Fermentation. Jurnal Kimia Dan Rekayasa, 4(1), 23–

29. 

Sabdoningrum, E. K., Hidanah, S., & Chusniati, S. (2021). Characterization and 

Phytochemical Screening of Meniran (Phyllanthus niruri Linn) Extract’s 

Nanoparticles Used Ball Mill Method. Pharmacognosy Journal, 13(6s), 

1568–1572. https://doi.org/10.5530/pj.2021.13.200 

Sadeek, A. M., & Abdallah, E. M. (2019). Phytochemical Compounds as 

Antibacterial Agents: A Mini Review. Global Journal of Pharmacy & 

Pharmaceutical Science, 7(4), 1–6. 

https://doi.org/10.19080/GJPPS.2019.07.555720 

Sai, S., Abisha, V. M. J., Mahalakshmi, K., Veronica, A. K., & Susila, A. V. (2023). 

Treasure from trash – Is Ecoenzyme the new panacea in conservative 

dentistry and endodontics? Journal of Conservative Dentistry : JCD, 

26(2), 176–181. https://doi.org/10.4103/jcd.jcd_473_22 

Salehi, B., Kregiel, D., Mahady, G., Sharifi-Rad, J., Martins, N., & Rodrigues, C. 

F. (2020). Management of Streptococcus mutans-Candida spp. Oral 

Biofilms’ Infections: Paving the Way for Effective Clinical Interventions. 

Journal of Clinical Medicine, 9(2), 517. 

https://doi.org/10.3390/jcm9020517 



73 

 

 

 

Harris Antonius, 2024 

AKTIVITAS ANTIBIOFILM DARI ECO-ENZYME BONGGOL NANAS DAN KULIT LEMON 

TERHADAP STREPTOCOCCUS MUTANS DAN CANDIDA ALBICANS 

UPN Veteran Jakarta, Fakultas Kedokteran, S1 Farmasi 

[www.upnvj.ac.id-www.library.upnvj.ac.id-www.repository.upnvj.ac.id] 

 

Salma, N. F., & Ratni, N. (2022). Pengaruh Penambahan Bakteri Acetobacter 

Xylinum Terhadap Kualitas Produk Ecoenzym. INSOLOGI: Jurnal Sains 

Dan Teknologi, 1(6), 844–853. 

https://doi.org/10.55123/insologi.v1i6.1199 

Santi, F., Restuhadi, F., & Ibrahim, A. (2017). Potensi Ekstrak Kasar Enzim 

Bromelin Pada Bonggol Nanas (Ananas Comosus) Sebagai Koagulan 

Alami Lateks (Hevea Brasiliensis). Jurnal Online Mahasiswa Fakultas 

Pertanian Universitas Riau, 4(1), 1–13. 

Santi, P. E., Marcellia, S., & Chusniasih, D. (2021). Uji Efektifitas Antibakteri 

Terhadap Efektifitas Ekstrak Rimpang Penuh Merah (Alpinia purpurata 

K.Schum). JOURNAL OF Pharmacy and Tropical Issues, 1(2), 19–27. 

Sari, A. P., Amanah, N. L., Wardatullathifah, A., & Nugroho, A. (2022). 

Comparison of Maseration and Sonication Method on Flavonoid 

Extraction from Mango Leaves: Effect of Solvent Ratio. ASEAN Journal 

of Chemical Engineering, 22(2), 274. 

https://doi.org/10.22146/ajche.74204 

Sari, S. P. (2019). Profil Senyawa Metabolit Sekunder pada Lidah Buaya (Aloe 

vera) dengan metode Kromatografi Lapis Tipis. Akademi Farmasi Putra 

Indonesia Malang. 

https://repository.poltekkespim.ac.id/id/eprint/612/1/ARTIKEL%20ILMI

AH%20MOY.pdf 

Sauerbrei, A. (2020). Bactericidal and virucidal activity of ethanol and povidone‐

iodine. MicrobiologyOpen, 9(9), e1097. 

https://doi.org/10.1002/mbo3.1097 

Sebayang, F., Bulan, R., Hartanto, A., & Huda, A. (2019). Enhancing the efficiency 

of ethanol production from molasses using immobilized commercial 

Saccharomyces cerevisiae in two layer alginate-chitosan beads. IOP 

Conference Series: Earth and Environmental Science, 305, 012014. 

https://doi.org/10.1088/1755-1315/305/1/012014 

Setyawaty, R., Aptuning, R., & Dewanto. (2020). Preliminary Studies on the 

Content of Phytochemical Compounds On Skin of Salak Fruit 

(Salaccazalacca). Pharmaceutical Journal of Indonesia, 6(1), 1–6. 

Shinde, S., Lee, L. H., & Chu, T. (2021). Inhibition of Biofilm Formation by the 

Synergistic Action of EGCG-S and Antibiotics. Antibiotics, 10(2), 102. 

https://doi.org/10.3390/antibiotics10020102 

Siahaan, S., Herman, M. J., & Fitri, N. (2022). Antimicrobial Resistance Situation 

in Indonesia: A Challenge of Multisector and Global Coordination. 

Journal of Tropical Medicine, 2022, 2783300. 

https://doi.org/10.1155/2022/2783300 



74 

 

 

 

Harris Antonius, 2024 

AKTIVITAS ANTIBIOFILM DARI ECO-ENZYME BONGGOL NANAS DAN KULIT LEMON 

TERHADAP STREPTOCOCCUS MUTANS DAN CANDIDA ALBICANS 

UPN Veteran Jakarta, Fakultas Kedokteran, S1 Farmasi 

[www.upnvj.ac.id-www.library.upnvj.ac.id-www.repository.upnvj.ac.id] 

 

Sizar, O., Leslie, S. W., & Unakal, C. G. (2023). Gram-Positive Bacteria. In 

StatPearls. StatPearls Publishing. 

http://www.ncbi.nlm.nih.gov/books/NBK470553/ 

Soleha, S., Maretha, D. E., Saputra, A., Indahsari, S. R., Butar, B. B., Suhendra, A. 

A., Maharani, M., Harlis, H., & Kapli, H. (2023). Optimization of pH on 

Enzymatic Activity of Eco-Enzyme Averrhoa bilimbi L. in Plaju District, 

South Sumatra. Jurnal Biota, 9(2), 72–79. 

https://doi.org/10.19109/Biota.v9i2.16460 

Staniszewska, M., Bondaryk, M., Swoboda-Kopec, E., Siennicka, K., Sygitowicz, 

G., & Kurzatkowski, W. (2013). Candida albicans morphologies revealed 

by scanning electron microscopy analysis. Brazilian Journal of 

Microbiology, 44(3), 813–821. https://doi.org/10.1590/S1517-

83822013005000056 

Steffan, B. N., Venkatesh, N., & Keller, N. P. (2020). Let’s Get Physical: Bacterial-

Fungal Interactions and Their Consequences in Agriculture and Health. 

Journal of Fungi, 6(4), 243. https://doi.org/10.3390/jof6040243 

Sukandar, E. Y., Garmana, A. N., & Khairina, C. (2014). Uji Aktivitas Antimikroba 

Kombinasi Ekstrak Perikarp Manggis (Garcinia mangostana L.) dan 

Kelopak Bunga Rosella (Hibiscus sabdariffa L.) terhadap Bakteri 

Penginfeksi Kulit. Acta Pharmaceutica Indonesia, 39(3 & 4), 54–62. 

Sulaiman, M., Jannat, K., Nissapatorn, V., Rahmatullah, M., Paul, A. K., De 

Lourdes Pereira, M., Rajagopal, M., Suleiman, M., Butler, M. S., Break, 

M. K. B., Weber, J.-F., Wilairatana, P., & Wiart, C. (2022). Antibacterial 

and Antifungal Alkaloids from Asian Angiosperms: Distribution, 

Mechanisms of Action, Structure-Activity, and Clinical Potentials. 

Antibiotics, 11(9), 1146. https://doi.org/10.3390/antibiotics11091146 

Suprayogi, D., Asra, R., & Mahdalia, R. (2022). Analisis Produk Eco Enzyme dari 

Kulit Buah Nanas (Ananas comosus L.) dan Jeruk Berastagi (Citrus X 

sinensis L.). Jurnal Redoks, 7(1), 19–27. 

Takayanagi, M., Kanematsu, H., Miura, H., Kogo, T., Kawai, R., Ogawa, A., Hirai, 

N., Kato, T., Yoshitake, M., Tanaka, T., & Barry, D. M. (2022). Biofilms 

formed on metallic materials by E. coli and S. epidermidis and their 

evaluation by crystal violet staining and its reflection. Transactions of the 

IMF, 100(4), 200–207. https://doi.org/10.1080/00202967.2022.2066830 

Takenaka, S., Sotozono, M., Ohkura, N., & Noiri, Y. (2022). Evidence on the Use 

of Mouthwash for the Control of Supragingival Biofilm and Its Potential 

Adverse Effects. Antibiotics, 11(6), 727. 

https://doi.org/10.3390/antibiotics11060727 

 



75 

 

 

 

Harris Antonius, 2024 

AKTIVITAS ANTIBIOFILM DARI ECO-ENZYME BONGGOL NANAS DAN KULIT LEMON 

TERHADAP STREPTOCOCCUS MUTANS DAN CANDIDA ALBICANS 

UPN Veteran Jakarta, Fakultas Kedokteran, S1 Farmasi 

[www.upnvj.ac.id-www.library.upnvj.ac.id-www.repository.upnvj.ac.id] 

 

Talapko, J., Juzbašić, M., Matijević, T., Pustijanac, E., Bekić, S., Kotris, I., & 

Škrlec, I. (2021). Candida albicans—The Virulence Factors and Clinical 

Manifestations of Infection. Journal of Fungi, 7(2), Article 2. 

https://doi.org/10.3390/jof7020079 

Tallei, T. E., Fatimawali, Niode, N. J., Alsaihati, W. M., Salaki, C. L., Alissa, M., 

Kamagi, M., & Rabaan, A. A. (2023). Antibacterial and Antioxidant 

Activity of Ecoenzyme Solution Prepared from Papaya, Pineapple, and 

Kasturi Orange Fruits: Experimental and Molecular Docking Studies. 

Journal of Food Processing and Preservation, 2023, 1–11. 

https://doi.org/10.1155/2023/5826420 

Tasse, J., Cara, A., Saglio, M., Villet, R., & Laurent, F. (2018). A steam-based 

method to investigate biofilm. Scientific Reports, 8(1), 13040. 

https://doi.org/10.1038/s41598-018-31437-y 

Thompson, W., Williams, D., Pulcini, C., Sanderson, S., Calfon, P., & Verma, M. 

(2021). Tackling Antibiotic Resistance: Why Dentistry Matters. 

International Dental Journal, 71(6), 450–453. 

https://doi.org/10.1016/j.identj.2020.12.023 

Tobi, C. H. B., Saptarini, O., & Rahmawati, I. (2022). Aktivitas Antibiofilm Ekstrak 

dan Fraksi-Fraksi Biji Pinang (Areca catechu L.) Terhadap 

Staphylococcus aureus ATCC 25923. JPSCR: Journal of Pharmaceutical 

Science and Clinical Research, 7(1), Article 1. 

https://doi.org/10.20961/jpscr.v7i1.43698 

Tortora, G. J., Funke, B. R., & Case, C. L. (2021). Microbiology: An introduction 

(Thirteenth edition, global edition). Pearson. 

Usmadi, U. (2020). Pengujian Persyaratan Analisis (Uji Homogenitas dan Uji 

Normalitas). Inovasi Pendidikan, 7(1). 

https://doi.org/10.31869/ip.v7i1.2281 

Utamanintyas, A., Pramesti, H. T., & Balafif, F. F. (2022). The Streptococcus 

mutans ability to survive in biofilms and during dental caries formation: 

Scoping review. Journal of Syiah Kuala Dentistry Society, 7(2), 150–158. 

Utomo, S. B., Fujiyanti, M., Lestari, W. P., & Mulyani, S. (2018). Antibacterial 

Activity Test of the C-4-methoxyphenylcalix[4]resorcinarene Compound 

Modified by Hexadecyltrimethylammonium-Bromide against 

Staphylococcus aureus and Escherichia coli Bacteria. JKPK (Jurnal Kimia 

Dan Pendidikan Kimia), 3(3), 201. 

https://doi.org/10.20961/jkpk.v3i3.22742 

Vama, L., & Cherekar, M. N. (2020). Production, Extraction and Uses of Eco-

Enzyme Using Citrus Fruit Waste: Wealth From Waste. Asian Journal of 

Microbiology and Enviromental Science, 22(2), 346–351. 



76 

 

 

 

Harris Antonius, 2024 

AKTIVITAS ANTIBIOFILM DARI ECO-ENZYME BONGGOL NANAS DAN KULIT LEMON 

TERHADAP STREPTOCOCCUS MUTANS DAN CANDIDA ALBICANS 

UPN Veteran Jakarta, Fakultas Kedokteran, S1 Farmasi 

[www.upnvj.ac.id-www.library.upnvj.ac.id-www.repository.upnvj.ac.id] 

 

Wakhidatul Kiromah, N. Z., & Rahmatulloh, W. (2020). Uji Aktivitas Antibakteri 

Ekstrak Metanol dan Akuades Daun Ganitri (Elaeocarpus ganitrus Roxb.) 

Terhadap Bakteri Streptococcus mutans. Acta Pharmaciae Indonesia : 

Acta Pharm Indo, 8(2), 89. https://doi.org/10.20884/1.api.2020.8.2.3237 

Wall, G., Montelongo-Jauregui, D., Vidal Bonifacio, B., Lopez-Ribot, J. L., & 

Uppuluri, P. (2019). Candida albicans biofilm growth and dispersal: 

Contributions to pathogenesis. Current Opinion in Microbiology, 52, 1–6. 

https://doi.org/10.1016/j.mib.2019.04.001 

Wang, Y., Wu, J., Lv, M., Shao, Z., Hungwe, M., Wang, J., Bai, X., Xie, J., Wang, 

Y., & Geng, W. (2021). Metabolism Characteristics of Lactic Acid 

Bacteria and the Expanding Applications in Food Industry. Frontiers in 

Bioengineering and Biotechnology, 9, 612285. 

https://doi.org/10.3389/fbioe.2021.612285 

Welfalini, S. T., Suartha, I. N., & Sudipa, P. H. (2022). Uji Daya Hambat Eko-

enzim terhadap Perumbuhan Bakteri Streptococcus spp. Yang Diisolasi 

dari Jaringan Ektodermal Kulit Anjing. Buletin Veteriner Udayana, 169. 

https://doi.org/10.24843/bulvet.2023.v15.i02.p02 

WHO. (2021). Antimicrobial resistance. https://www.who.int/news-room/fact-

sheets/detail/antimicrobial-resistance 

Wirayuni, K. A. (2017). Akumulasi Streptococcus mutans Pada Basis Gigi Tiruan 

Lepasan Plat Nilon Termoplastik Dan Resin Akrilik. Faculty of Dentistry, 

Maharaniswati Denpasar University. 

Wutsqa, Y. U., Suratman, S., & Sari, S. L. A. (2021). Detection of terpenoids and 

steroids in Lindsaea obtusa with thin layer chromatography. Asian Journal 

of Natural Product Biochemistry, 19(2). 

https://doi.org/10.13057/biofar/f190204 

Yan, Y., Li, X., Zhang, C., Lv, L., Gao, B., & Li, M. (2021). Research Progress on 

Antibacterial Activities and Mechanisms of Natural Alkaloids: A Review. 

Antibiotics, 10(3), 318. https://doi.org/10.3390/antibiotics10030318 

Yustiani, Y. M., Nugroho, F. L., Murtadho, F. Z., & Djayadisastra, A. T. (2023). 

Applying Eco Enzyme to Reduce Chemical Oxygen Demand (COD) 

Content of Artificial River Water. Journal of Engineering and 

Technological Sciences, 55(1), 91–97. 

https://doi.org/10.5614/j.eng.technol.sci.2023.55.1.9 

Zamakhaeva, S., Chaton, C. T., Rush, J. S., Ajay Castro, S., Kenner, C. W., 

Yarawsky, A. E., Herr, A. B., Van Sorge, N. M., Dorfmueller, H. C., 

Frolenkov, G. I., Korotkov, K. V., & Korotkova, N. (2021). Modification 

of cell wall polysaccharide guides cell division in Streptococcus mutans. 

Nature Chemical Biology, 17(8), 878–887. 

https://doi.org/10.1038/s41589-021-00803-9 



77 

 

 

 

Harris Antonius, 2024 

AKTIVITAS ANTIBIOFILM DARI ECO-ENZYME BONGGOL NANAS DAN KULIT LEMON 

TERHADAP STREPTOCOCCUS MUTANS DAN CANDIDA ALBICANS 

UPN Veteran Jakarta, Fakultas Kedokteran, S1 Farmasi 

[www.upnvj.ac.id-www.library.upnvj.ac.id-www.repository.upnvj.ac.id] 

 

Zaynab, M., Sharif, Y., Abbas, S., Afzal, M. Z., Qasim, M., Khalofah, A., Ansari, 

M. J., Khan, K. A., Tao, L., & Li, S. (2021). Saponin toxicity as key player 

in plant defense against pathogens. Toxicon, 193, 21–27. 

https://doi.org/10.1016/j.toxicon.2021.01.009 

Zhang, J. X. J., & Hoshino, K. (2019). Chapter 5 - Optical transducers: Optical 

molecular sensing and spectroscopy. In J. X. J. Zhang & K. Hoshino 

(Eds.), Molecular Sensors and Nanodevices (Second Edition) (pp. 231–

309). Academic Press. https://doi.org/10.1016/B978-0-12-814862-

4.00005-3 

Zhang, Q., Ma, Q., Wang, Y., Wu, H., & Zou, J. (2021). Molecular mechanisms of 

inhibiting glucosyltransferases for biofilm formation in Streptococcus 

mutans. International Journal of Oral Science, 13(1), Article 1. 

https://doi.org/10.1038/s41368-021-00137-1 

Zhou, G., Shi, Q.-S., Huang, X.-M., & Xie, X.-B. (2015). The Three Bacterial Lines 

of Defense against Antimicrobial Agents. International Journal of 

Molecular Sciences, 16(9), 21711–21733. 

https://doi.org/10.3390/ijms160921711 

Zinn, M.-K., & Bockmühl, D. (2020). Did granny know best? Evaluating the 

antibacterial, antifungal and antiviral efficacy of acetic acid for home care 

procedures. BMC Microbiology, 20(1), 265. 

https://doi.org/10.1186/s12866-020-01948-8 

 

  


