
80 
 

DAFTAR PUSTAKA 

Adhiyanto, C., Hendarmin, L., dan Puspitaningrum, R. 2020. Pengenalan Teknik 

Bio-Molekuler. Yogyakarta: Deepublish.  

Adrianta, K. A., Santoso, P., Gunawan, P. W., and Pramitha, D. A. I. 2022. 

Interactions of Perisbivalvin, Apioside, and Pelargonidine 3-

Sambubioside Against PTGS2 Receptors. Indonesian Journal of 

Pharmaceutical Science and Technology. 9(2): 108-116. 

https://doi.org/10.24198/ijpst.v9i2.34765.  

Agustin, A. T., Julianto, E., Julianus, J., and Riranto J. 2022. Potential Role of Betel 

Leaf (Piper betle L.) Water Extract as Antibacterial Escherichia coli 

Through Inhibition of β-Ketoacyl-[Acyl Carrier Protein] Synthase. Trop J 

Nat Prod Res. 6(11): 1802-1808. 

http://www.doi.org/10.26538/tjnpr/v6i11.10.  

Ambade, S. S., Gupta, V. K., Bhole, R. P., Khedekar, P. B., and Chikhale, R. V. 

2023. A Review on Five and Six-Membered Heterocyclic Compounds 

Targeting the Penicillin-Binding Protein 2 (PBP2A) of Methicillin-

Resistant Staphylococcus aureus (MRSA). Molecules. 28(20): 7008. 

https://doi.org/10.3390/molecules28207008.  

Angel, J. E., Hernández, E. G., Herrera, N. A., Gómez, L. Y., Castro, Ángela P., 

Sepúlveda, A. M., and Ebratt, E. E. 2014. Citrus huanglongbing: 

Validation of Real-Time PCR (qPCR) for The Detection of Candidatus 

Liberibacter asiaticus and Candidatus Liberibacter americanus in 

Colombia. Agronomía Colombiana. 32(3): 377-389. 

https://doi.org/10.15446/agron.colomb.v32n3.44069.  

Arifa, A. F., Firdhausi, N. F., Hidayati, I., Rachmawati, Y., and Hadi, M. I. 2022. 

Optimization of PCR Protocols for ITS rDNA Amplification of Yeasts 

Isolated from Apis mellifera Honeycomb. Jurnal Biota. 8(2): 78-87. 

https://doi.org/10.19109/Biota.v8i2.10181.  

Armansyah, T., Siregar, T. N., Suhartono., and Sutriana, A. 2022. Phytochemicals, 

Characterization and Antimicrobial Test of Red Betel Leaves on Three 

Solvent Fractions as Candidates for Endometritis Phytotherapy in Aceh 

Cattle, Indonesia. Biodiversitas. 23(4): 2111-2117. 

https://doi.org/10.13057/biodiv/d230446.  

Assidqi, K., Sianipar, N. F., and Tarigan, R. 2022. Bioactive Compounds of 

Indonesian Red Betel (Piper crocatum) Extract and Its Inhibitory Activity 

in MCF-7 Cell Line. Rasayan J. Chem. 15(1): 232-238. 

http://dx.doi.org/10.31788/RJC.2022.1516468.  

https://doi.org/10.15446/agron.colomb.v32n3.44069


81 
 

Astuti, I. P. dan Munawaroh, E. 2011. Karakteristik Morfologi Daun Sirih Merah: 

Piper crocatum Ruitz & Pav dan Piper porphyrophyllum N. E. Br. Koleksi 

Kebun Raya Bogor. Berk. Penel. Hayati. 7A: 83-85.  

Astuty, F. dan Komari, N. 2022. Kajian Molecular Docking Senyawa 

Karwinaphthol B dari Tanaman Bawang Dayak (Eleutherine palmifolia 

(L.) Merr) sebagai Inhibitor Enzim Glukokinase. Jurnal Natural Scientiae. 

2(1): 1-9. https://doi.org/10.20527/jns.v2i1.5412.  

Batubara, I., Siahaan, A. P., Rohaeti, E., and Muddathir, A. M. 2022. Antibacterial 

Activity of Jojoba Seed residue and Its Possible Active Compound. Jurnal 

Kimia Sains dan Aplikasi. 25(6): 218-223. 

https://doi.org/10.14710/jksa.25.6.218-223.  

Bhatt, A. 2016. Phytopharmaceuticals: A New Drug Class Regulated in India. 

Perspect. Clin. Res. 7(2): 59-61. https://doi.org/10.4103%2F2229-

3485.179435.  

Bhusnure, O. G., Shinde, M. C., Vijayendra, S. S. M., Gholve, S. B., Giram, P. S., 

and Birajdar, M. J. 2019. Phytopharmaceuticals: An Emerging Platform 

for Innovation and Development of New Drugs from Botanicals. Journal 

of Drug Delivery and Therapeutics. 9(3-s): 1046-1057. 

https://doi.org/10.22270/jddt.v9i3-s.2940.  

Biswal, S. 2014. Phytochemical Analysis and a Study on The Antiestrogenic 

Antifertility Effect of Leaves of Piper betle in Female Albino Rat. Anc. 

Sci. Life. 34(1): 16-22. https://doi.org/10.4103/0257-7941.150770.  

Biswas, P., Anand, U., Saha, S. C., Kant, N., Mishra, T., Masih, H., Bar, A., Pandey, 

D. K., Jha, N. K., Majumder, M., Das, N., Gadekar, V. S., Shekhawat, M. 

S., Kumar, M., Radha., Proćków, J., Lastra, J. M. P., and Dey, A. 2022. 

Betelvine (Piper betle L.): A Comprehensive Insight into Its 

Ethnopharmacology, Phytochemistry, and Pharmacological, Biomedical, 

and Therapeutic Attributes. J. Cell. Mol. Med. 26: 3083-3119. 

https://doi.org/10.1111/jcmm.17323.  

Bitrus, A. A., Peter, O. M., Abbas, M. A., and Goni, M. D. 2018. Staphylococcus 

aureus: A Review of Antimicrobial Resistance Mechanisms. Veterinary 

Sciences: Research and Reviews. 4(2): 43-54. 

http://dx.doi.org/10.17582/journal.vsrr/2018/4.2.43.54.  

Bloemendaal, A. L. A., Brouwer, E. C., and Fluit, A. C. 2010. Methicillin 

Resistance Transfer from Staphylocccus epidermidis to Methicillin-

Susceptible Staphylococcus aureus in a Patient During Antibiotic Therapy. 

PLoS One. 5(7): e11841. https://doi.org/10.1371/journal.pone.0011841.  

Braz, V. S., Melchior, K., and Moreira, C. G. 2020. Escherichia coli as a 

Multifaceted Pathogenic and Versatile Bacterium. Front. Cell. Infect. 

Microbiol. 10: 548492. https://doi.org/10.3389/fcimb.2020.548492.  

https://doi.org/10.4103%2F2229-3485.179435
https://doi.org/10.4103%2F2229-3485.179435
https://doi.org/10.22270/jddt.v9i3-s.2940
https://doi.org/10.1111/jcmm.17323


82 
 

Caruso, A., Sinicropi, M. S., Lancelot, J.-C., et al. 2014. Synthesis and Evaluation 

of Cytotoxic Activities of New Guanidines Derived from Carbazoles. 

Bioorganic & Medicinal Chemistry Letters. 24(2): 467–472. 

https://doi.org/10.1016/j.bmcl.2013.12.047.  

Chairunisa, F., Safithri, M., and Bintang, M. 2022. Antibacterial Activity of Ethanol 

Extract of Red Betel Leaves (Piper crocatum) and Its Fractions against 

Escherichia coli pBR322. Current Biochemistry. 9(1): 1-15. 

https://doi.org/10.29244/cb.9.1.1.  

Cronquist, A. and Takhtadzhian, A. L. 1981. An Integrated System of Classification 

of Flowering Plants. New York: Columbia University Press.  

Czajkowski, K., Broś-Konopielko, M., and Teliga-Czajkowska, J. 2021. Urinary 

Tract Infection in Women. Prz Menopauzalny. 20(1): 40-47. 

https://doi.org/10.5114/pm.2021.105382.  

De, S., Kaur, G., Roy, A., Dogra, G., Kaushik, R., Yadav, P., Singh, R., Datta, T. 

K., and Goswami, S. L. 2011. A Simple Method for the Efficient Isolation 

of Genomic DNA from Lactobacilli Isolated from Traditional Indian 

Fermented Milk (dahi). Indian J. Microbiol. 50(4): 412-418. 

https://doi.org/10.1007%2Fs12088-011-0079-4.  

Desjardins, P. and Conklin, D. 2010. NanoDrop Microvolume Quantitation of 

Nucleic Acids. J. Vis. Exp. 45: 2565. https://doi.org/10.3791%2F2565.  

Dinata, D. I., Peni, M. I., and Asnawi, A. 2023. Identification of Angiotensin 

Receptor Blocker II Ligands From Gotu Kola (Centella asiatica L.) 

Extract: an In Silico Study. Indonesian Journal of Pharmaceutical Science 

and Technology. 5(2): 196-206. https://doi.org/10.24198/ijpst.v0i0.50346.  

Doyle, J. J. and Doyle, J. L. 1987. A Rapid DNA Isolation Procedure for Small 

Quantities of Fresh Leaf Tissue. Phytochemical Bulletin. 19(1): 11-15.  

El-Hajj, Z. W. and Newman, E. B. 2015. How Much Territory Can a Single E. coli 

Cell Control?. Front. Microbiol. 6: 309. 

https://doi.org/10.3389/fmicb.2015.00309.  

Ermawati, F. U., Sari, R., Putri, N. P., Rohmawati, L. Kusumawati, D. H., Munasir, 

and Supardi, Z. A. I. 2021. Antimicrobial Activity Analysis of Piper betle 

Linn. Leaves Extract from Nganjuk, Sidoarjo and Batu against Escherichia 

coli, Salmonella sp., Staphylococcus aureus, and Pseudomonas 

aeruginosa. J. Phys.: Conf. Ser. 1951: 012004. 

https://doi.org/10.1088/1742-6596/1951/1/012004.  

Ernilasari., Walil, K., Fitmawati., Roslim, D. I., Zumaidar., Saudah., and 

Rayhannisa. 2021. Antibacterial Activity of Leaves, Flowers, and Fruits 

Extract of Etlingera elatior from Nagan Raya District, Indonesia Against 

Escherichia coli and Staphylococcus aureus. Biodiversitas. 22(10): 4457-

4454. https://doi.org/10.13057/biodiv/d221039.  

https://doi.org/10.1007%2Fs12088-011-0079-4
https://doi.org/10.3791%2F2565


83 
 

Fachriyah, E., Fadillah, H., Sarjono, P. R., and Ismiyarto, I. 2023. Isolation, 

Identification, and Antibacterial Testing of Essential Oil from Green Betel 

Leaf (Piper betle L.) Using Well Diffusion Method. Jurnal Kimia Sains 

dan Aplikasi. 26(6): 224-229. https://doi.org/10.14710/jksa.26.6.224-229.  

Fajarningsih, N. D. 2016. Internal Transcribed Spacer (ITS) as DNA Barcoding to 

Identify Fungal Species: a Review. Squalen Bulletin of Marine and 

Fisheries Postharvest and Biotechnology. 11(2): 37-44. 

http://dx.doi.org/10.15578/squalen.v11i2.213.  

Fakih, T. M. 2020. Dermaseptin-Based Antiviral Peptides to Prevent COVID-19 

through In Silico Molecular Docking Studies against SARS-CoV-2 Spike 

Protein. Pharmaceutical Sciences and Research. 7(4): 65-70. 

https://doi.org/10.7454/psr.v7i4.1079.  

Farghaly, A. and Kashef, H. 2006. Synthesis of Some New Azoles with Antiviral 

Potential. Arkivoc. 11: 76-90.  

Filimonov, D. A., Lagunin, A. A., Gloriozova, T. A., Rudik, A. V., Druzhilovskii, 

D. S., Pogodin, P. V., and Poroikov, V. V. 2014. Prediction of The 

Biological Activity Spectra of Organic Compounds Using The PASS 

Online Web Resource. Chemistry of Heterocyclic Compounds. 50(3): 444-

457. http://dx.doi.org/10.1007/s10593-014-1496-1.  

Flores-Mireles, A. L., Walker, J. N., Caparon, M., and Hultgren, S. J. 2015. Urinary 

Tract Infections: Epidemiology, Mechanisms of Infection and Treatment 

Options. Nat. Rev. Microbiol. 13(5): 269-284. 

https://doi.org/10.1038/nrmicro3432.  

Fowler, C. J., Griffiths, D., and de Groat, W. C. 2008. The Neural Control of 

Micturition. Nat Rev Neurosci. 9(6): 453-466. 

https://doi.org/10.1038/nrn2401.  

Garibyan, L. and Avashia, N. 2013. Polymerase Chain Reaction. J. Invest. 

Dermatol. 133(3): 1-4. https://doi.org/10.1038/jid.2013.1.  

Genҫ, T. T. and Günay, M. 2020. Internal Transcribed Spacer (ITS) Sequence-

Based Identification of Yeast Biota on Pomegranate Surface and 

Determination of Extracellular Enzyme Profile. Nusantara Bioscience. 

12(1): 59-67. https://doi.org/10.13057/nusbiosci/n120111.  

Gherardi, G. 2023. Staphylococcus aureus Infection: Pathogenesis and 

Antimicrobial Resistance. International Journal of Molecular Sciences. 

24(9): 8182. https://doi.org/10.3390/ijms24098182.  

Gholam, G. M., Luthfia, M., and Firdausy, I. A. 2023. Molecular Docking: 

Bioactive Compounds in Indramayu Mango (Mangifera indica L.) Peel 

Waste as NS5B Hepatitis C Virus (HCV) Inhibitor. Jurnal Farmasi dan 

Ilmu Kefarmasian Indonesia. 10(1): 1-10. 

http://doi.org/10.20473/jfiki.v10i12023.1-10.  

https://doi.org/10.1038/jid.2013.1


84 
 

Gomes, E. A., Kasaya, M. C., deBarros, E. G., Borgs, A. C., and Araujo, E. F. 2002. 

Polymorphism in the Internal Transcribed Spacer (ITS) of the Ribosomal 

DNA of 26 Isolates of Ectomycorrhizal Fungi. Genet. Mol. Biol. 25(4): 

477-488. https://doi.org/10.1590/S1415-47572002000400018.  

Govindarajan, D. K. and Kandaswamy, K. 2022. Virulence Factors of 

Uropathogens and Their Role in Host Pathogen Interactions. Cell Surf. 8: 

100075.  

Guha, P., Nandi, S. 2019. Essential Oil of Betel Leaf (Piper betle L.): A Novel 

Addition to the World Food Sector. Springer. 149-196. 

https://doi.org/10.1007/978-3-030-16546-8_5.  

Gupta, K., Hooton, T. M., Naber, K. G., Wullt, B., Colgan, R., et al. 2011. 

Infectious Diseases Society of America; European Society for 

Microbiology and Infectious Diseases. International Clinical Practice 

Guidelines for the Treatment of Acute Uncomplicated Cystitis and 

Pyelonephritis in Women: A 2010 Update by the Infectious Diseases 

Society of America and the European Society for Microbiology and 

Infectious Diseases. Clin Infect Dis. 52(5): e103-120. 

https://doi.org/10.1093/cid/ciq257.  

Hagstrom, Å., Pinhassi, J., and Zweifel U. L. 2000. Biogeographical Diversity 

among Marine Bacterioplankton. Aquatic Microbial Ecology. 21(3): 231-

244. https://doi.org/10.3354/ame021231.  

Halder, A. K., Moura, A. S., and Cordeiro, M. N. D. S. 2018. QSAR Modelling: a 

Therapeutic Patent Review 2010-Present. Expert Opin Ther Pat. 28(6): 

467-476. https://doi.org/10.1080/13543776.2018.1475560.  

Hammadi, A. A. and Al-Mousawi, M. R. R. 2021. Cloning of DNA: A Review. Sci. 

J. Med. Res. 5(20): 130-134. https://doi.org/10.37623/sjomr.v05i20.7.  

Han, Y., Zhang, J., Hu, C. Q., Zhang, X., Ma, B., and Zhang, P. 2019. In silico 

ADME and Toxicity Prediction of Ceftazidime and Its Impurities. Front. 

Pharmacol. 10: 434. https://doi.org/10.3389/fphar.2019.00434.  

Hartini, Y. S. and Setyaningsih, D. 2023. α-Amylase and α-Glucosidase Inhibitory 

Effects of Four Piper Species and GC-MS Anaysis of Piper crocatum. 

Biodiversitas. 24(2): 1313-1319. 

https://doi.org/10.13057/biodiv/d240274.  

Hayati, L. N., Tyasningsih, W., Praja, R. N., Chusniati, S., Yunita, M. N., dan 

Wibawati, P. A. 2019. Isolasi dan Identifikasi Staphylococcus aureus pada 

Susu Kambing Peranakan Etawah Penderita Mastitis Subklinis di 

Kelurahan Kalipuro, Banyuwangi. Jurnal Medik Veteriner. 2(2): 76-82. 

https://doi.org/10.20473/jmv.vol2.iss2.2019.76-82.  

Healey, A., Furtado, A., Cooper, T., and Henry, R. J. 2014. Protocol: A Simple 

Method for Extracting Next-Generation Sequencing Quality Genomic 

https://doi.org/10.1590/S1415-47572002000400018


85 
 

DNA from Recalcitrant Plant Species. Plant Methods. 10: 21. 

https://doi.org/10.1186/1746-4811-10-21.  

Hemmadi, V. and Biswas, M. 2021. An Overview of Moonlighting Proteins in 

Staphylococcus aureus Infection. Arch. Microbiol. 203(2): 481-498. 

https://doi.org/10.1007/s00203-020-02071-y.  

Hickling, D. R., Sun, T. T., and Wu, X. R. 2015. Anatomy and Physiology of the 

Urinary Tract: Relation to Host Defense and Microbial Infection. 

Microbiol Spectr. 3(4). https://doi.org/10.1128/microbiolspec.UTI-0016-

2012.  

Hikmatyar, M. F., Royani, J. I., dan Dasumiati. 2015. Isolasi dan Amplifikasi DNA 

Keladi Tikus (Thyponium flagelliform) untuk Identifikasi Keragaman 

Genetik. Jurnal Bioteknologi & Biosains Indonesia. 2(2): 42-48. 

https://doi.org/10.29122/jbbi.v2i2.507.  

Ishfaq, M. and Qadir, M. I. 2020. A Modified CTAB Protocol for Genomic DNA 

Extraction from Citrus spp. (Orange). Journal of Biotech Research and 

Biochemistry. 3: 010. http://doi.org/10.24966/BRB-0019/100010.  

Izatunnafis., Murti, Y. B., and Sudarmanto, B. S. A. 2023. In silico Pharmacokinetic 

and Toxicity Prediction of Compounds from Andrographis paniculate 

(Burm.F.) Nees. J. Food Pharm. Sci. 11(2): 830-838. 

https://doi.org/10.22146/jfps.7436.  

Jang, J., Hur, H. -G., Sadowsky, M. J., Byappanahalli, M. N., Yan, T., and Ishii, S. 

2017. Environmental Escherichia coli: Ecology and Public Health 

Implications-A Review. Journal of Applied Microbiology. 123(3): 570-

581. https://doi.org/10.1111/jam.13468.  

Kang, C. I., Kim, J., Park, D. W., Kim, B. N., Ha, U. S., Lee, S. J., Yeo, J. K., Min, 

S. K., Lee, H., and Wie, S. H. 2018. Clinical Practice Guidelines for the 

Antibiotic Treatment of Community-Acquired Urinary Tract Infections. 

Infect Chemother. 50(1):67-100. https://doi.org/10.3947/ic.2018.50.1.67.  

Kassab, E., Fuchs, M., Haack, M. Mehlmer, N., and Brueck, T. B. 2019. 

Engineering Escherichia coli FAB System using Synthetic Plant Genes for 

the Production of Long Chain Fatty Acids. Microb. Cell. Fact. 18(163). 

https://doi.org/10.1186/s12934-019-1217-7.  

Kathuria, H., Handral, H. K., Cha, S., Nguyen, D. T. P., Cai, J., Cao, T., Wu, C., 

and Kang, L. 2021. Enhancement of Skin Delivery of Drugs Using 

Proposome Depends on Drug Lipophilicity. Pharmaceutics. 13(9): 1457. 

https://doi.org/10.3390/pharmaceutics13091457.  

Kauffman, C. A., Vazquez, J. A., Sobel, J. D., Gallis, H. A., et al. 2000. Prospective 

Multicenter Surveillance Study of Funguria in Hospitalized Patients. The 

National Institute for Allergy and Infectious Diseases (NIAID) Mycoses 

https://doi.org/10.1186/1746-4811-10-21
https://doi.org/10.29122/jbbi.v2i2.507
http://doi.org/10.24966/BRB-0019/100010


86 
 

Study Group. Clin Infect Dis. 30(1): 14-18. 

https://doi.org/10.1086/313583.  

Khameneh, B., Iranshahy, M., Vahdati-Mashhadian, N., Sahebkar, A., and Bazzaz, 

B. S. F. 2019. Non-antibiotic Adjunctive Therapy: A Promising Approach 

to Tight Tuberculosis. Pharmacol Res. 146: 104289. 

https://doi.org/10.1016/j.phrs.2019.104289.  

Khare, P., Raj, V., Chandra, S., and Agarwal, S. 2014. Quantitative and Qualitative 

Assessment of DNA Extracted from Saliva for its use in Forensic 

Identification. J Forensic Dent Sci. 6(2): 81-85. 

https://doi.org/10.4103/0975-1475.132529.  

Khoiriyah, A., Sumardi., dan Busman, H. 2022. Identifikasi dan Patogenitas 

Escherichia coli dari Swab Kloaka Ayam. Jurnal Ilmiah Peternakan 

Terpadu. 10(3): 323-332. http://dx.doi.org/10.23960/jipt.v10i3.p323-332.  

King A, Brown DFJ. 2001. Quality Assurance of Antimicrobial Susceptibility 

Testing by Disc Diffusion. J Antimicrob Chemother. 48(supp_1): 71-6. 

https://doi.org/10.1093/jac/48.suppl_1.71.  

Koensoemardiyah. 2010. Khasiat dan Manfaat Daun Sirih. Jakarta: Sentra 

Informasi, IPTEK.  

Kulnanan, P., Chuprom, J., Thomrongsuwannakij, T., Romyasamit, C., Sangkanu, 

S., Manin, N., Nissapatorn, V., Pereira, M. D. L., Wilairatana, P., Kitpipit, 

W., and Mitsuwan, W. 2022. Antibacterial, Antibiofilm, and Anti-

adhesion Activities of Piper betle Leaf Extract Against Avian Pathogenic 

Escherichia coli. Archives Microbiology. 204(49). 

https://doi.org/10.1007/s00203-021-02701-z.  

Kurniati, L., Carolin, B. T., Lail, N. H. 2022. Comparison between the 

Administration of Betel Leaves (Piper betle L.) and Binahong Leaves 

(Anredera cordifolia) on Flour Albus in Women of Reliable Age in Serua 

Ciputat Regional Region in 2022. Nursing and Health Sciences Journal. 

2(2): 124-129. https://doi.org/10.53713/nhs.v2i2.100.  

Kusumaningrum, H. P., Ferniah, R. S., Jannah, S. N., Kurniawati, M. B., Afifah, 

A., Sumbodo, Y. M., Hanif, S. S., Erfianti, T., and Eshananda, Y. 2022. 

Relationship Between Phylogenetic of Apium and Foeniculum Plants from 

Central Java, Indonesia, and Their Secondary Metabolites Potency Against 

COVID-19 Protease. Open-Access Maced J Med Sci. 10(A): 1234-1241. 

https://doi.org/10.3889/oamjms.2022.9852.  

Langga I. F., Restu, M., and Tutik, K. 2012. Optimasi Suhu dan Lama Inkubasi 

dalam Ekstraksi DNA Tanaman Bitti (Vitex cofassus Reinw.) serta 

Analisis Keragaman Genetik dengan Teknik RAPD-PCR. J. Universitas 

Hasanuddin. Makassar. 12(3): 265-267.   

https://doi.org/10.4103/0975-1475.132529


87 
 

Lee, A. S., De Lencastre, H., Garau, J., Kluytmans, J., Malhotra-Kumar, S., Peschel, 

A., and Harbarth, S. 2018. Methicillin-Resistant Staphylococcus aureus. 

Nature Reviews Disease Primers. 4: 18033. 

https://doi.org/10.1038/nrdp.2018.33.  

Lee, D. S., Lee, S. J., and Choe, H. S. 2018. Community-Acquired Urinary Tract 

Infection by Escherichia coli in the Era of Antibiotic Resistance. Biomed 

Res Int. 2018: 7656752. https://doi.org/10.1155/2018/7656752.  

Lee, P. Y., Costumbrado, J., Hsu, C. Y., and Kim, Y. H. 2012. Agarose Gel 

Electrophoresis for the Separation of DNA Fragments. J Vis Exp. 62: 3923. 

https://doi.org/10.3791/3923.  

Lestari, D. A. and Azrianingsih, R. 2019. Short Communication: Species Identity 

and Taxonomical Position of Selected Species of Annonaceae based on 

trnL Molecular Marker. Biodiversitas 20(4): 1012-1019. 

https://doi.org/10.13057/biodiv/d200411.  

Li, D., Zhou, B., and Lv, B. 2020. Antibacterial Therapeutic Agents Composed of 

Functional Biological Molecules. Journal of Chemistry. 2020: 6578579. 

https://doi.org/10.1155/2020/6578579.  

Lina, L. F. dan Lestari, D. P. 2019. Analisis Kejadian Infeksi Saluran Kemih 

Berdasarkan Penyebab pada Pasien di Poliklinik Urologi RSUD Dr. M. 

Yunus Bengkulu. Jurnal Keperawatan Muhammadiyah Bengkulu. 7(1): 

55-61.  

Lipinski, C. A., Lombardo, F., Dominy, B. W., Feeny, P. J. 1997. Experimental and 

Computational Approaches to Estimate Solubility and Permeability in 

Drug Discivery and Development Settings. Advanced Drug Delivery 

Reviwes. 23(1-3): 3-25. https://doi.org/10.1016/S0169-409X(96)00423-1.  

Lisnasari, B. R. W., Budiatin, A. S., Ardianto, C., and Khotib, J. 2022. Molecular 

Docking of Active Compound of Lavandula angustifolia Mill Essential Oil 

against N-methyl-D-aspartate (NMDA) Receptor. Jurnal Farmasi Dan 

Ilmu Kefarmasian Indonesia. 9(1): 75-81. 

http://doi.org/10.20473/jfiki.v9i12022.75-81.  

Listyanto, H. A., Muhammad, I. M., Erfianti, T., Herida, A. P., Kusumaningrum, 

H. P., Loka, B. D., and Setyowati, E. 2021. DNA Isolation of Clove and 

Lemongrass using Modification of The Doyle and Doyle Methods and 

Their Relation with Antioxidant Activity. Journal of Physics: Conference 

Series. 1943(012081). https://dx.doi.org/10.1088/1742-

6596/1943/1/012081.  

Lubis, R. R., Marlisa, and Wahyuni D. D. 2020. Antibacterial Activity of Betle Leaf 

(Piper betle L.) Extract on Inhibiting Staphylococcus aureus in 

Conjunctivitis Patient. Am. J. Clin. Exp. Immunol. 9(1): 1-5.  

https://doi.org/10.3791/3923
http://doi.org/10.20473/jfiki.v9i12022.75-81
https://dx.doi.org/10.1088/1742-6596/1943/1/012081
https://dx.doi.org/10.1088/1742-6596/1943/1/012081


88 
 

Lutatenekwa, D. L., Mtengeti, E. J., Msalya, G. M. 2020. A Review of Plant 

Characterization: First Steps Towards Sustainable Forage Production in 

Challenging Environments. African Journal of Plant Science. 14(9): 350-

357.  

Madhumita, M., Guha, P., and Nag, A. 2019. Extraction of Betel Leaves (Piper 

betle L.) Essential Oil and its Bio-actives Identification: Process 

Optimization, GC-MS Analysis and Anti-microbial Activity. Industrial 

Crops and Products. 138: 111578. 

https://doi.org/10.1016/j.indcrop.2019.111578.  

Maiz, A. M. and Bhat, P. 2018. Polymerase Chain Reaction in the Diagnosis of 

Uveitis. Advances in Ophthalmology and Optometry. 3(1): 389-406.  

Manokar, J., Balasubramani, A. P., and Venkatasubramanian, P. 2018. Nuclear 

Ribosomal DNA – ITS Region Based Molecular Marker to Distinguish 

Gmelina arborea Roxb. Ex Sm. From ITS Substitutes and Adulterants. 

Journal of Ayurveda and Integrative Medicine. 9(4): 290-293. 

https://doi.org/10.1016/j.jaim.2017.10.001.  

Mantzorou, M. and Giaginis, C. 2018. Cranberry Consumption Against Urinary 

Tract Infections: Clinical State-of-The-Art and Future Perspectives. Curr 

Pharm Biotechnol. 19(13): 1049-1063. 

http://dx.doi.org/10.2174/1389201020666181206104129.  

Marflitt, A. and Sandle, T. 2017. Evaluation of Readycult® Coliforms 100 

Presence/Absence Test for the Screening of Coliforms and Escherichia 

coli in Pharmaceutical Water Samples.  Eur. J. Parenter. Pharm. Sci. 

22(4): 118-125.  

Masumi, M., Noormohammadi, F., Kianisaba, F., Nouri, F., Taheri, M., and 

Taherkhani, A. 2022. Methicillin-Resistant Staphylococcus aureus: 

Docking-Based Virtual Screening and Molecular Dynamics Simulations 

to Identify Potential Penicillin-Binding Protein 2a Inhibitors from Natural 

Flavonoids. International Journal of Microbiology. 2022: 9130700. 

https://doi.org/10.1155/2022/9130700.  

Maulani, D. dan Siagian E. 2022. Hubungan Pengetahuan dan Kebersihan 

Urogenital dengan Infeksi Saluran Kemih. Jurnal Penelitian Perawat 

Profesional. 4(4): 1261-1268.  

Mawarni, S. N., Khairunnisa, D., Larasati, I., Rizqo, N., Erfianti, T., 

Kusumaningrum, H. P., Ferniah, R. S., and Pujiyanto, S. 2021. Application 

of Doyle and Doyle Method for DNA Isolation from Pamelo Yellow 

Orange (Citrus maxima Merr.), Lime Orange (C. limon), and Sunkist 

Orange (C. sinensis). Journal of Physics: Conference 

Series. 1943(012079). https://dx.doi.org/10.1088/1742-

6596/1943/1/012079.  

https://dx.doi.org/10.1088/1742-6596/1943/1/012079
https://dx.doi.org/10.1088/1742-6596/1943/1/012079


89 
 

Minchin, S. and Lodge, J. 2019. Understanding Biochemistry: Structure and 

Function of Nucleic Acids. Essays Biochem. 63(4): 433-456. 

https://doi.org/10.1042%2FEBC20180038.  

Morak-Młodawska, B., Jeleń, M., Martula, E., and Korlacki, R. 2023. Study of 

Lipophilicity and ADME Properties of 1,9-Diazaphenothiazines with 

Anticancer Action. Int J Mol Sci. X. 24(8): 6970. 

https://doi.org/10.3390/ijms24086970.  

Mulyatni, A. S., Priyatmojo, A., dan Purwantara, A. 2011. Sekuen Internal 

Transcribed Spacer (ITS) DNA Ribosomal Oncobasidium theobromae 

dan Jamur Sekerabat Pembanding. Menara Perkebunan. 79(1): 1-5. 

http://dx.doi.org/10.22302/ppbbi.jur.mp.v79i1.75.  

Mulyatni, A. S., Priyatmojo, A., dan Purwantara, A. 2011. Sekuen Internal 

Transcribed Spacer (ITS) DNA Ribosomal Oncobasidium theobromae 

dan Jamur Sekerabat Pembanding. Menara Perkebunan. 79(1): 1-5. 

http://dx.doi.org/10.22302/ppbbi.jur.mp.v79i1.75.  

Munawaroh, E. dan Yuzammi. 2017. Keanekaragaman Piper (Piperaceae) dan 

Konservasinya di Taman Nasional Bukit Barisan Selatan, Provinsi 

Lampung. Media Konservasi. 22(2): 118-128.  

Nassar, M. S. M., Hazzah, W. A., and Bakr, W. M. K. 2019. Evaluation of 

Antibiotic Susceptibility Test Results: How Guilty a Laboratory Could 

be?. J. Egypt. Public. Health. Assoc. 94(4). 

https://doi.org/10.1186/s42506-018-0006-1.  

Nayaka, N. M. D. M. W., Sasadara, M. M. V., Sanjaya, D. A., Yuda, P. E. S. K., 

Dewi, N. L. K. A. A., Cahyaningsih, E., and Hartati, R. 2021. Piper betle 

(L): Recent Review of Antibacterial and Antifungal Properties, Safety 

Profiles, and Commercial Applications. Molecules. 26: 2321. 

https://doi.org/10.3390/molecules26082321.  

Nooreen, Z., Rai, V. K., and Yadav, N. P. 2018. Phytopharmaceuticals: A New 

Class of Drug in India. Annals of Phytomedicine: An International 

Journal. 7(1): 27-37. https://doi.org/10.21276/ap.2018.7.1.4.   

Nusantoro, Y. R. dan Fadlan, A. 2020. Analisis Sifat Mirip Obat, Prediksi ADMET, 

dan Penambatan Molekuler Isatinil-2-Aminobenzoilhidrazon dan 

Kompleks Logam Transisi Co(II), Ni(II), Cu(II), Zn(II) terhadap BCL2-

XL. Akta Kimindo. 5(2): 114-126. 

http://dx.doi.org/10.12962/j25493736.v5i2.7881.  

O’Brien, H. E., Parrent, J. L., Jackson, J. A., Moncalvo, J. M., and Vilgalys, R. 

2005. Fungal Community Analysis by Large-Scale Sequencing of 

Environmental Samples. Environ. Microbiol. 71: 5544-5550. 

https://doi.org/10.1128/AEM.71.9.5544-5550.2005.  

https://doi.org/10.1042%2FEBC20180038
http://dx.doi.org/10.22302/ppbbi.jur.mp.v79i1.75
http://dx.doi.org/10.22302/ppbbi.jur.mp.v79i1.75
https://doi.org/10.21276/ap.2018.7.1.4
http://dx.doi.org/10.12962/j25493736.v5i2.7881
https://doi.org/10.1128/AEM.71.9.5544-5550.2005


90 
 

Obradovic, J., Jurisic, V., Tosic, N., Mrdjanovic, J., Perin, B., Pavlovic, S., and 

Djordjevic, N. 2013. Optimization of PCR Conditions for Amplification 

of GC-Rich EFGR Promoter Sequence. J. Clin. Lab. Anal. 27(6): 487-493. 

https://doi.org/10.1002%2Fjcla.21632.  

Osman, M. F., Lee, S. Y., Sarbini, S. R., Faudzi, S. M. M., Khamis, S., Zainudin, 

B. H., and Shaari, K. 2021. Metabolomics-Driven Discovery of an 

Introduced Species and Two Malaysian Piper betle L. Variants. Plants. 

10(11): 2510. https://doi.org/10.3390/plants10112510.  

Pantsar, T. and Poso, A. 2018. Binding Affinity via Docking: Fact and Fiction. 

Molecules. 23(8): 1899. https://doi.org/10.3390/molecules23081899.  

Parfati, N. dan Windono, T. 2016. Sirih Merah (Piper crocatum Ruiz & Pav.) 

Kajian Pustaka Aspek Botani, Kandungan Kimia, dan Aktivitas 

Farmakologi. MPI (Media Pharmaceutica Indonesiana). 1(2): 106-115. 

https://doi.org/10.24123/mpi.v1i2.193.  

Pavoncello, V., Barras, F., and Bouveret, E. 2022. Degradation of Exogenous Fatty 

Acids in Escherichia coli. Biomolecules. 12(8): 1019. 

https://doi.org/10.3390/biom12081019.  

Pires, D. E. V., Blundell, T. L., and Ascher, D. B. 2015. PkCSM: Predicting Small-

Molecule Pharmacokinetic and Toxicity Properties Using Graph-Based 

Signatures. J. Med. Chem. 58(9): 4066–4072. 

https://doi.org/10.1021/acs.jmedchem.5b00104.  

Prabasari, K., Kurnianingsih, N., and Kurniawan, N. 2023. In silico Exploration of 

Bioactive Compounds from Withania somnifera as Inhibitor for Alpha-

Delta Bungarotoxin (ΑδBtx) of Bungarus candidus Venom. Biotropika: 

Journal of Tropical Biology. 11(2): 64-73. 

https://doi.org/10.21776/ub.biotropika.2023.011.02.01.  

Preethy, T. T., Elsy, C. R., and Pathrose, B. 2018. Genetic Diversity through 

Morphological Characterisation in Betel Vine (Piper betle L.) of 

Malappuram District, Kerala, India. Indian J. Plant Genet. Resour. 31(3): 

295-302. http://dx.doi.org/10.5958/0976-1926.2018.00034.7.  

Purwanti, R., Prihartanti, N. G., and Lestari, R. H. 2022. Effectiveness Decoction 

of Red Betel Leaves (Piper crocantum) Againts Decreased Symptoms of 

Fluor Albus in High School Girls. Journal of Vocational Health Studies. 

5: 146-151. https://doi.org/10.20473/jvhs.V5.I3.2022.146-151.  

Puspita, P. J., Safithri, M., and Sugiharti, N. P. 2018. Antibacterial Activities of 

Sirih Merah (Piper crocatum) Leaf Extrects. Current Biochemistry. 5(3): 

1-10.  

Quijano-Abril, M. A., Callejas-Posada, R., and Miranda-Esquivel, D. R. 2006. 

Areas of Endemism and Distribution Patterns for Neotropical Piper species 

https://doi.org/10.1002%2Fjcla.21632
http://dx.doi.org/10.5958/0976-1926.2018.00034.7


91 
 

(Piperaceae). J. Biogeogr. 33: 1266-1278. https://doi.org/10.1111/j.1365-

2699.2006.01501.x.  

Rachmawati, Y. and Khoiriyah, R. A. 2018. Comparison of DNA Isolation Results 

using Simple Methods and Kits in Samples of Psidium guajava Leaves. 

BIOTROPIC The Journal of Tropical Biology. 2(2): 93-99. 

https://doi.org/10.29080/biotropic.2018.2.2.93-99.  

Rahayu, E., Lahay, N., and Jamilah. 2021. Antibacterial Inhibition Test Against the 

Combination Extract of Moringa Leaf (Moringa oliefera) and Basil Leaf 

(Ocimum basilicum) as a Substitute for Feed Additive. Hsanuddin J. Anim. 

Sci. 3(2): 85-94. https://doi.org/10.20956/hajas.V3i2.20074.  

Rahman, I. W., Fadlilah, R. N., Ka’bah., Kristiana, H. N., dan Dirga, A. 2022. 

Potensi Ekstrak Daun Jambu Biji (Psidium guajava) dalam Menghambat 

Pertumbuhan Serratia marcescens. Jurnal Ilmu Alam dan Lingkungan. 

13(1): 14-22.  

Rahman, M. T., Uddin, M. S., Sultana, R., Moue, A., and Setu, M. 2013. 

Polymerase Chain Reaction (PCR): a Short Review. Anwer Khan Modern 

Medical College Journal. 4(1): 30-36. 

https://doi.org/10.3329/akmmcj.v4i1.13682.  

Rahmitasari, R. D., Suryani, D., Hanifa, N. I. 2020. Aktivitas Antibakteri Ekstrak 

Etanolik Daun Juwet (Syzygium cumini (L.) Skeels) terhadap Bakteri Isolat 

Klinis Salmonella typhi. PHARMACY: Jurnal Farmasi Indonesia. 17(1): 

138-148. https://doi.org/10.30595/pharmacy.v17i1.6458.  

Riyadi, P. H., Darmanto, Y. S., Anggo, A. D., Herawati, V. E., and Kurniasih, R. 

A. 2020. Potential of Hydrolyzed Waste in Portunus sp. Mom-Shell as 

Nutraceutical with Bioinformatics Analysis. Journal of Engineering and 

Applied Sciences. 15(10): 2327-2331.  

Riyadi, P. H., Romadhon, R., Anggo, A. D., Herawati, V. E., and Setyastuti, A. I. 

2020. PASS and ADMET Analyses for Eight Compounds from Nile 

Tilapia (Oreochromis niloticus) Viscera Waste Hydrilysate as Anti-

Inflamatory Nutraceutical. AACL Bioflux. 13(5): 2630-2638.  

Rizko, N., Kusumaningrum, H. P., Ferniah, R. S., Pujiyanto, S., Erfianti, T., 

Mawarni, S. N., Rahayu, H. T., dan Khairunnisa, D. 2020. Isolasi DNA 

Daun Jeruk Bali Merah (Citrus maxima Merr.) dengan Modifikasi Metode 

Doyle and Doyle. Berkala Bioteknologi. 3(2): 6-7.  

Rodríguez, A., Rodríguez, M., Córdoba, J. J., and Andrade, M. J. 2015. Design of 

Primers and Probes for Quantitative Real-Time PCR Methods. Methods 

Mol Biol. 1275: 31-56. https://doi.org/10.1007/978-1-4939-2365-6_3.  

Ruswanto., Mardianingrum, R., and Yanuar, A. 2022. Computational Studies of 

Thiourea Derivatives as Anticancer Candidates through Inhibition of 

https://doi.org/10.1111/j.1365-2699.2006.01501.x
https://doi.org/10.1111/j.1365-2699.2006.01501.x
https://doi.org/10.29080/biotropic.2018.2.2.93-99


92 
 

Sirtuin-1 (SIRT1). Jurnal Kimia Sains dan Aplikasi. 25(3): 87-96. 

https://doi.org/10.14710/jksa.25.3.87-96.  

Sabbagh, G. and Berakdar, N. 2015. Docking Studies of Flavonoid Compounds as 

Inhibitors of β-Ketoacyl Acyl Carrier Protein Synthase (KAS I) of 

Escherichia coli. Journal of Molecular Graphics and Modelling. 61: 214-

223. https://doi.org/10.1016/j.jmgm.2015.07.005.  

Saghai-Maroof, M. A., Soliman, K. M. Jorgensen, R. A., and Allard, R. W. 1984. 

Ribosomal DNA Spacer-Length Polymorphism in Barley: Mendelian 

Inheritance, Chromosomal Location, and Population Dynamics. Proc. 

Natl. Acad. Sci. 81: 8014-8019. https://doi.org/10.1073/pnas.81.24.8014.  

Sahare, P. 2013. EcoRV Digestion Patterns in ITS Region of Medicinal Plants. 

International Journal of Scientific & Engineering Research. 4(6): 558-

562.  

Salamena, F., Hiariej, A., Seumahu, C.A. 2018. Genetic Characterization of Galoba 

Durian (Amonum spp.) in Ambon Island Based on Random Amplified 

Polymorphic DNA (RAPD). Agrotech Journal. 3(1): 27-33. 

http://dx.doi.org/10.31327/atj.v3i1.524.  

Sargsyan, K., Grauffel, C., and Lim, C. 2017. How molecular size impacts RMSD 

applications in molecular dynamics simulations. J. Chem. Theory Comput. 

13(4): 1518-1524.  

Sariwati, A., Fitri, I., Purnomo, A. S., and Fatmawati, S. 2019. Phytochemical, 

Antibacterial and Antioxidant Activities of Anthurium hookerii Leaves 

Extracts. HAYATI Journal of Biosciences. 26(3): 101-109. 

https://doi.org/10.4308/hjb.26.3.101.  

Sengupta, R. and Banik, J. K. 2013. A Review on Betel Leaf (pan). Int J Pharm Sci 

Res. 4(12): 4519-4524.  

Senjarini, K., Hasanah, L. N. U., Septianasari, M. A., Abdullah, M. K., Oktarianti, 

R., dan Wathon, S. 2021. Karkterisasi Berbasis Marka Molekuler ITS2 

terhadap Sub-spesies Kompleks Anopheles vagus vagus dan Anopheles 

vagus limosus. Jurnal Bioteknologi dan Biosains Indonesia. 8(2): 174-

184.  

Setyorini, H., Tjempakasari, A., and Mardiana, N. 2019. Risk Factors for Urinary 

Tract Infection in Hospitalized Patients. Biomolecular and Health Science 

Journal. 2(1): 4-8. https://doi.org/10.20473/bhsj.v2i1.11549.  

Shahi, S., Vahed, S. Z., Fathi, N., and Sharifi, S. 2018. Polymerase Chain Reaction 

(PCR) – Based Methods: Promisisng Molecular Tools in Dentistry. 

International Journal of Biological Macromolecul. 117: 983-992. 

https://doi.org/10.1016/j.ijbiomac.2018.05.085.  

Singh, D., Narayanamoorthy, S., Gamre, S., Majumdar, A. G., Goswami, M., Gami, 

U., Cherian, S., Subramanian, M. 2018. Hydroxychavicol, a Key 

https://doi.org/10.1073/pnas.81.24.8014
https://doi.org/10.1016/j.ijbiomac.2018.05.085


93 
 

Ingredient of Piper betle Induces Bacterial Cell Death by DNA Damage 

and Inhibition of Cell Division. Free Radical Biology and Medicine. 120: 

62-71. https://doi.org/10.1016/j.freeradbiomed.2018.03.021.  

Skrzat-Klapaczynska, A., Matłosz, B., Bednarska, A., Paciorek, M., Firląg-

Burkacka, E., Horban, A., and Kowalska, J. D. 2018. Factors Associated 

with Urinary Tract Infections Among HIV-1 Infected Patients. PLoS One. 

13(1): e0190564. https://doi.org/10.1371/journal.pone.0190564.  

Suhono, B. J, Yuzammi., Sugiarti., Handayani, T. 2010. Encyclopedia of Flora. 

Jakarta: Publisher PT. Kharisma Ilmu.  

Syahidah, A., Saad, C. R., Hassan, M. D., Rukayadi, Y., Norazian, M. H., 

Kamarudin, M. S. 2017. Phytochemical Analysis, Identification and 

Quantification of Antibacterial Active Compounds in Betel Leaves, Piper 

betle Methanolic Extract. Pak. J. Biol. Sci. 20(2): 70-81. 

https://doi.org/10.3923/pjbs.2017.70.81.  

Syahrinastiti, T. A., Djamal, A., dan Irawati, L. 2015. Perbedaan Daya Hambar 

Ekstrak Daun Sirih Hijau (Piper betle L.) dan Daun Sirih Merah (Piper 

crocatum Ruiz & Pav.) terhadap Pertumbuhan Escherichia coli. Jurnal 

Kesehatan Andalas. 4(2): 421-424. https://doi.org/10.25077/jka.v4i2.265.  

Ulanowska, M., Olas, B. 2021. Biological Properties and Prospects for the 

Application of Eugenol - A Review. Int. J. Mol. Sci. 22(7): 3671. 

https://doi.org/10.3390/ijms22073671.  

Utami, M. R., Batubara, I., dan Darusman, L. K. 2017. Isolasi Minyak Atsiri Daun 

Sirih Merah (Piper cf. fragile. Benth). Jurnal Agrotek Indonesia. 2(1): 39-

43. https://doi.org/10.33661/jai.v2i1.719.  

Varma, A., Padh, H., and Shrivastava, N. 2007. Plant Genomic DNA Isolation: An 

Art or a Science. Biotechnology Journal. 2(3): 386-392. 

https://doi.org/10.1002/biot.200600195.  

Wagenlehner, F. M., Niemetz, A. H., Weidner, W., and Naber, K. G. 2008. 

Spectrum and Antibiotic Resistance of Uropathogens from Hospitalised 

Patients with Urinary Tract Infections: 1994-2005. Int J Antimicrob 

Agents. 31(Suppl_1): S25-34. 

https://doi.org/10.1016/j.ijantimicag.2007.07.029.  

Werdhany, W. I., Marton, A., Setyorini, W. 2008. Sirih Merah. Yogyakarta: Balai 

Pengkajian Teknologi Pertanian.  

Wicaksono, A. and Parikesit, A. A. 2023. Molecular Docking and Dynamics of 

SARS-CoV-2 Programmed Ribosomal Frameshifting RNA and Ligands 

for RNA-Targeting Alkaloids Prospecting. HAYATI Journal of 

Biosciences. 30(6): 1025-1035. https://doi.org/10.4308/hjb.30.6.1025-

1035.  

https://doi.org/10.25077/jka.v4i2.265
https://doi.org/10.1002/biot.200600195


94 
 

Xu, K., Wang, Y., Jian, Y., Chen, T., Liu, Q., Wang, H., Li, M., and He, L. 2023. 

Staphylococcus aureus ST1 Promotes Persistent Urinary Tract Infection 

by Highly Expressing the Urease. Front. Microbiol. 14: 1101754. 

https://doi.org/10.3389/fmicb.2023.1101754.  

Yeni, Y. and Rachmania, R. A. 2022. The Prediction of Pharmacokinetic Properties 

of Compounds in Hemigraphis alternata (Burm.F.) T. Ander Leaves 

Using pkCSM. Indones. J. Chem. 22(4): 1081-1089. 

https://doi.org/10.22146/ijc.73117.  

Yousefi, M., Pourmand, M. R., Fallah, F., Hashemi, A., Mashhadi, R., and Nazari-

Alam, A. 2016. Characterization of Staphylococcus aureus Biofilm 

Formation in Urinary Tract Infection. Iran J. Public Health. 45(4): 485-

93.  

Yuliana, A., Rahmiyani, I., and Kartika, C. 2023. Molecular Docking and 

Molecular Dynamics Simulation using Monascus sp. as a Candidate 

Cervical Cancer Drug. J. Trop. Pharm. Chem. 7(1): 41-51. 

https://doi.org/10.25026/jtpc.v7i1.432.  

Zhi, S., Banting, G., Li, Q., Edge, T. A., Topp, E., Sokurenko, M., and Scott, C. 

2016. Evidence of Naturalized Stress-Tolerant Strains of Escherichia coli 

in Municipal Wastewater Treatment Plants. Applied and Environmental 

Microbiology. 82(18): 5505–5518. https://doi.org/10.1128/AEM.00143-

16.  

  


