
94 

 

DAFTAR PUSTAKA 

A. Ayuso-Sacido and O. Genilloud. 2005. New PCR primers for the screening of 

NRPS and PKS-I systems in Aktinomisetes: detection and distribution of 

these biosynthetic gene sequences in major taxonomic groups. Microbial 

Ecology. 49(1). pp. 10–24 

Adamek M, Alanjary M, Sales-Ortells H, Goodfellow M, Bull A. T., Winkler A., 

Wibberg D., Kalinowski J., Ziemert N. 2018. Comparative genomics 

reveals phylogenetic distribution patterns of secondary metabolites in 

Amycolatopsis species. BMC Genomics 19(426), PP. 1-15. 

Adegboye, F. M., & Babalola, O. O. 2012. Taxonomy and Ecology of Antibiotic 

Producing Aktinomisetes. African Journal of Agricultural Research. 

7(15):255-261. 

Agwu, E., Ezihe, C., Kaigama, G. 2024. Antioxidant roles/functions of ascorbic 

acid (vitamin C). IntechOpen. London. 

Albarano L, Esposito R, Ruocco N, Costantini M. 2020. Genome Mining as New 

Challenge in Natural Products Discovery. Marine Drugs. 18(4):199.  

Ambarwati, N. S. S. B. Elya, A. Nur, N. Puspitasari, A. Malik, and M. Hanafi, 

Activity of Fractions from Garcinia latissima Miq. Leaves Ethyl Acetate 

Extract as Antibacterial Against Bacillus subtilis and Antioxidant, Advances 

in Science Letters 24 (2018): 6366–6370 

Anandan, R., Dharumadurai, D., Manogaran, G., 2016, 'An Introduction to 

Actinobacteria', in D. Dhanasekaran, Y. Jiang (eds.). Actinobacteria - 

Basics and Biotechnological Applications. Intech Open, London.  

Aria, T., and Y. Mikami. 1972. Chromogenicity of Streptomyces. Applied 

Microbiology. 23: 402–406. 

Atikana  A.,  Ratnakomala  S.,  Nurzijah  I.,  Sari  MN., Agnestania A., Aisy II., 

Untari F., Fahrurozi F., Bintang   M.,   Sukmarini   L.,   Putra   M.   Y., 

Lisdiyanti P. 2021. Uncovering the potential of  actinobacterium  BLH  1-

22  isolated  from marine sediment as a producer of antibiotics. IOP 

Conference Series: Earth and Environmental Science, 948(1), Pp. 1-13. 

Balasubramanian, S. E. M. Othman, D. Kampik, H. Stopper, U. Hentschel, W. 

Ziebuhr, T. A. Oelschlaeger, and U. R. Abdelmohsen, Marine Sponge-

Derived Streptomyces sp. SBT343 Extract Inhibits Staphylococcal Biofilm 

Formation, Frontiers in Microbiology 8 (2017): 244204, 

Baliyan, Siddartha, Riya Mukherjee, Anjali Priyadarshini, Arpana Vibhuti, 

Archana Gupta, Ramendra Pati Pandey, and Chung-Ming Chang. 2022. 

Determination of Antioxidants by DPPH Radical Scavenging Activity and 

Quantitative Phytochemical Analysis of Ficus religiosa. Molecules 27 (4): 

1326. 

Barka, E. A., Vatsa, P., Sanchez, L., Gaveau-Vaillant, N., Jacquard, C., Meier-

Kolthoff, J. P., Klenk, H. P., Clément, C., Ouhdouch, Y., van Wezel, G. P. 

2016. Taxonomy, Physiology, and Natural Products of Actinobacteria. 

Microbiology and Molecular Biology Reviews. 80(1):1-43.  

Berdy, J. 2005. Bioactive microbial metabolites. J. Antibiot. 58, pp. 1–26. 

Skrining Aktinomisetes Penghasil Antibiotik Asal Tanah Hutan Lindung Sungai Wain, Kalimantan
Timur
dan Analisis Biosynthetic Gene Clusters (BGCs)
Hasnadhiazahra Rohadi, Prof. Dr. Endah Retnaningrum, M.Eng., Dr. Dra. Shanti Ratnakomala, M.Si.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



95 

 

Bhatti, A. A., Haq, S., Bhat, R. A. 2017. Aktinomisetes benefaction role in soil and 

plant health. Microbial Pathogenesis. 111:458-467.  

Bircher, L., Schwab, C., Geirnaert, A., Lacroix, C. 2018. Cryopreservation of 

artificial gut microbiota produced with in vitro fermentation technology. 

Microbial Biotechnology 11(1):163-175.  

Bizuye, A., Moges, F., Andualem, B. 2013. Isolation and screening of antibiotic 

producing Aktinomisetes from soils in Gondar town, North West Ethiopia. 

Asian Pacific Journal of Tropical Disease. 3(5), pp. 357-381. 

Blin K., Shaw S., Kautsar S. A., Medema M. H., Weber T. 2020. The antiSMASH 

database version 3: increased taxonomic coverage and new query features 

for modular enzymes. Nucleic Acids Research. 49(D1):D639–D643. 

Blin K., Wolf T, Chevrette M. G., Lu X, Schwalen CJ, Kautsar SA, Suarez Duran 

HG, de Los Santos ELC, Kim HU, Nave M, Dickschat JS, Mitchell DA, 

Shelest E, Breitling R, Takano E, Lee SY, Weber T, Medema MH. 2017. 

antiSMASH 4.0––improvements in chemistry prediction and gene cluster 

boundary identification. Nucleic Acids Research. 45(W1), PP. W36-W41.  

Boontanom, P., & Chantarasiri, A. 2020. Short Communication: Diversity of 

culturable epiphytic bacteria isolated from seagrass (Halodule uninervis) in 

Thailand and their preliminary antibacterial activity. Biodiversitas Journal 

of Biological Diversity. 21(7). Pp. 2907-2913. 

Brand-Williams, W., M. E. Cuvelier, and C. Berset. 1995. Use of a Free Radical 

Method to Evaluate Antioxidant Activity. LWT - Food Science and 

Technology 28 (1): 214–222. 

Charousova, I., J. Medo, L. Hleba, M. Cisarova, and M. Sona. 2019. Antimicrobial 

Activity of Actinomycetes and Characterization of Actinomycin-Producing 

Strain KRG-1 Isolated from Karoo, South Africa. Brazilian Journal of 

Pharmaceutical Sciences 55: e17249, 1–11. 

Chelliah, R., Banan- MwineDaliri, E., Oh, D. H. 2022. Screening of Actinobacterial 

Extracts for Anti-biofilm Activity. In: Dharumadurai, D. (eds) Methods in 

Actinobacteriology. Springer Protocols Handbooks. Humana, New York, 

NY.  

Clinical  and  Laboratory  Standards  Institute (CLSI), Methods for Determining 

Bactericidal Activity of Antimicrobial Agents. Approved Guideline, CLSI 

document M26-A. Clinical and Laboratory Standards Institute, 950 West 

Valley Roadn Suite 2500,Wayne, Pennsylvania 19087, USA, 1998. 

Clinical  and  Laboratory  Standards  Institute. 2015. Methods  for  dilution 

antimicrobial  susceptibility  tests  for  bacteria  that  grow  aerobically. 

Approved  Standard. 10thed.  CLSI  document  M07-A10. Clinical  and 

Laboratory Standards Institute, Annapolis Junction, MD. 

Culp, J. E., Yim, G., Waglechner, N., Wang, W., Pawlowski, C. A., and. Wright, 

G. D. 2019. Hidden Antibiotics in Aktinomisetes Can Be Identified By 

Inactivation of Gene Clusters For Common Antibiotics. Nature 

Biotechnology. Pp. 1-9. 

Skrining Aktinomisetes Penghasil Antibiotik Asal Tanah Hutan Lindung Sungai Wain, Kalimantan
Timur
dan Analisis Biosynthetic Gene Clusters (BGCs)
Hasnadhiazahra Rohadi, Prof. Dr. Endah Retnaningrum, M.Eng., Dr. Dra. Shanti Ratnakomala, M.Si.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



96 

 

Dai, J., H. Tang, X. Li, et al. 2021. Resazurin as an Indicator of Reducing Capacity 

for Analyzing the Physiologic Status of Deep-Sea Bacterium 

Photobacterium phosphoreum ANT-2200. Journal of Oceanology and 

Limnology 39: 297–305. 

Daigham, E. G., & Mahfouz, Y. A. 2020. Isolation, characterization, and screening 

of Aktinomisetes producing bioactive compounds from Egyptian soil. 

Egyptian Pharmaceutical Journal, 19(4):381-390. 

Das, S., Lyla, P. S., Khan, S. A. 2008. Distribution and generic composition of 

culturable marine Aktinomisetes from the sediments of Indian continental 

slope of Bay of Bengal. Chinese Journal of Oceanology and Limnology. 

2008(26):166-77. 

Dastager, S., L. W. J. A. Dayanand, S. K. Tang, X. P. Tian, X. Y. Zhi, L. H. Xu, 

and C. Jiang. 2006. Separation, Identification, and Analysis of Pigment 

(Melanin) Production in Streptomyces. African Journal of Biotechnology 5: 

1131–1134. 

Demeke, C. A., Adinew, G. M., Abebe, T. B., Gelaye, A. T., Gemeda, H., & 

Yimenu, D. K. 2021. Comparative analysis of the effectiveness of narrow-

spectrum versus broad-spectrum antibiotics for the treatment of childhood 

pneumonia. SAGE Op. Med.. 21(5): 19-24 

DiCenzo, C. G., & FInan, M. T. 2017. The divided bacterial genome: structure, 

function, and evolution. Microbiology and Molecular Biology Reviews 

81(3): 1-37. 

Dolný, A., D. Barta, S. Lhota, Rusdianto, and P. Drozd. 2011. Dragonflies 

(Odonata) in the Bornean Rain Forest as Indicators of Changes in 

Biodiversity Resulting from Forest Modification and Destruction. Tropical 

Zoology. 24: 63-86. 

Donadio, S., Monciardini, P., Alduina, R., Mazza, P.; Chiocchini, C., Cavaletti, L., 

Sosio, M., & Puglia, A.M. 2002. Microbial technologies for the discovery 

of novel bioactive metabolites. Journal of biotechnology. 99:187-198. 

Donald, L., Pipite, A., Subramani, R., Owen, J., Keyzers, A. R., & Taufa, T. 2022. 

Streptomyces: Still the Biggest Producer of New Natural Secondary 

Metabolites, a Current Perspective. Microbiological research. 2022(13): 

418–465. 

Dwivedi, Laxmi, Dev Sen Gupta, and Shashikant Tripathi. 2016. Groundwater 

Potential Mapping of Ukmeh River Watershed Area of Upper Vindhyan 

Region Using Remote Sensing and GIS. Indian Journal of Science and 

Technology. 9 (36): 1-7. 

El-Gawahergy, H., Amin, H. D., and Elsayed, F. A. 2022. Mining for NRPS and 

PKS Genes in Actinobacteria Using Whole-Genome Sequencing and 

Bioinformatic Tools. In R. V. Rai, J. A. Bai (eds.), Natural Products from 

Aktinomisetes. Springer. Singapore. 

Elleuch, L., M. Shaaban, S. Smaoui, et al. 2010. Bioactive Secondary Metabolites 

from a New Terrestrial Streptomyces sp. TN262. Applied Biochemistry and 

Biotechnology 162: 579–593. 

El-Naggar, N. E. A. 2020. Streptomyces-Based Cell Factories for Production of 

Biomolecules and Bioactive Metabolites. In Microbial Cell Factories 

Engineering for Production of Biomolecules, 183–234. 

Skrining Aktinomisetes Penghasil Antibiotik Asal Tanah Hutan Lindung Sungai Wain, Kalimantan
Timur
dan Analisis Biosynthetic Gene Clusters (BGCs)
Hasnadhiazahra Rohadi, Prof. Dr. Endah Retnaningrum, M.Eng., Dr. Dra. Shanti Ratnakomala, M.Si.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



97 

 

Eustáquio A, & Ziemert N. 2018. Identification of Natural Product Biosynthetic 

Gene Clusters From Bacterial Genomic Data. Dalam buku: Methods 

Pharmacol Toxicol. Humana Press. 1-21.  

Forbes, B. A., D. F. Sahm, and A. S. Weissfeld. 2007. Bailey & Scott’s Diagnostic 

Microbiology. 12th ed. St. Louis: Mosby Elsevier. 

Gago, G., Arabolaza, A., Diacovich, L., Gramajo, H. 2018. Components and key 

regulatory steps of lipid biosynthesis in actinomycetes. In: Geiger, O. (eds) 

Biogenesis of Fatty Acids, Lipids and Membranes, Springer. Cham. 

Gebreyohannes, G., Moges, F., Sahile, S., Raja, N. 2013. Isolation and 

Characterization of Potential Antibiotic Producing Aktinomisetes From 

Water and Sediments of Lake Tana, Ethiopia. Asian pacific journal of 

tropical biomedicine. 3(6): 426-435. 

Getha, K., and S. Vikineswary. 2002. Antagonistic Effects of Streptomyces 

violaceusniger Strain G10 on Fusarium oxysporum f.sp. cubense Race 4: 

Indirect Evidence for the Role of Antibiosis in the Antagonistic Process. 

Journal of Industrial Microbiology and Biotechnology 28: 303–310. 

Gomathinayagam, S., Karthik, L., Gothandam, K.M. 2022. Nanopore-Based Long-

Read Sequencing Technology to Obtain Highly Contiguous Whole-Genome 

Sequence of Actinobacterial Genomes like Streptomyces Sp.: A Complete 

Guide for Actinobacterial Whole Genome Sequencing Project Using 

Nanopore. In: Dharumadurai, D. (Eds) Methods in Actinobacteriology. 

Springer Protocols Handbooks. Humana, New York, NY. Pp. 207-220. 

Goodfellow, M., and Williams, S. T. 1983. Ecology of Aktinomisetes. Annual 

review of microbiology. 37: 189–216.  

Gupta K, Marques CN, Petrova OE, Sauer K. Antimicrobial tolerance of 

Pseudomonas aeruginosa biofilms is activated during an early 

developmental stage and requires the two-component hybrid SagS. Journal 

of Bacteriology. 195(21):4975-87.  

Haney, E.F., Trimble, M.J., Hancock, R.E. 2021. Microtiter plate assays to assess 

antibiofilm activity against bacteria. Nature Protocols. 16(5):2615-2632. 

Harir, M. et al., 2018. Streptomyces Secondary Metabolites, in S. Enany (ed.), Basic 

Biology and Applications of Actinobacteria. IntechOpen. London.  

Hayakawa M, Nonoroura H. 1989. A new method for the intensive isolation of 

Aktinomisetes from soil. Actinomycetologica. 3(2): 95-104.  

Hayakawa M, Otoguro M, Takeuchi T, Yamazaki T, Iimura Y. 2000. Application 

of a method incorporating differential centrifugation for selective isolation 

of motile Aktinomisetes in soil and plant litter. Antonie van Leeuwenhoek 

78(2): 171-185.  

Helene F. L. C., M. S. Klepa, and M. Hungria. 2022. New Insights into the 

Taxonomy of Bacteria in the Genomic Era and a Case Study with Rhizobia. 

International Journal of Microbiology. 4623713. 

Helene, F.L.C., Klepa, M.S., Hungria, M. 2022. New insights into the taxonomy of 

bacteria in the genomic era and a case study with rhizobia. International 

Journal of Microbiology. 2022(4623713):1-19.  

Skrining Aktinomisetes Penghasil Antibiotik Asal Tanah Hutan Lindung Sungai Wain, Kalimantan
Timur
dan Analisis Biosynthetic Gene Clusters (BGCs)
Hasnadhiazahra Rohadi, Prof. Dr. Endah Retnaningrum, M.Eng., Dr. Dra. Shanti Ratnakomala, M.Si.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



98 

 

Hillis, D. M., and C. Moritz. 1993. An Empirical Test of Bootstrapping as a Method 

for Assessing Confidence in Phylogenetic Analysis. Systematic Biology. 42 

(2): 182–192. 

Hiltunen, A. K., K. Savijoki, T. A. Nyman, I. Miettinen, P. Ihalainen, J. Peltonen, 

and A. Fallarero. 2019. Structural and Functional Dynamics of 

Staphylococcus aureus Biofilms and Biofilm Matrix Proteins on Different 

Clinical Materials. Microorganisms. 7(12): 584. 

Hogg, S. 2013. Essential Microbiology: Second Edition. Wiley-Blackwell, UK. 

Itam, A., Wati, M.S., Agustin, V., Sabri, N., Jumanah, R.A., Efdi, M. 2021. 

Comparative study of phytochemical, antioxidant, and cytotoxic activities 

and phenolic content of Syzygium aqueum (Burm. F. Alston f.) extracts 

growing in West Sumatra Indonesia. Scientific World Journal. 

2021(1):5537597.  

IUCN (International Union for Conservation of Nature). 2006. The 2005 IUCN Red 

List of Threatened Species. International Union for Conservation of Nature. 

Jeffrey, L. S. H. 2008. Isolation, characterization and identification of 

Aktinomisetes from agriculture soils at Semongok, Sarawak. African 

Journal of Biotechnology. 7(20). Pp. 3697-3702. 

Johnson, J. S., D. J. Spakowicz, B. Y. Hong, et al. 2019. Evaluation of 16S rRNA 

Gene Sequencing for Species and Strain-Level Microbiome Analysis. 

Nature Communications. 10: 5029 

Jones, S.E., Ho, L.,  Rees, C.A., Hill, J.E., Nodwell, J.R., Elliot, M.A. 2017. 

Streptomyces exploration is triggered by fungal interactions and volatile 

signals. Elife. Pp. 1-21. 

Kautsar, et al. 2020. MIBiG 2.0: a repository for biosynthetic gene clusters of 

known function. Nucleic Acids Research. 48:D454-D458 

Kecamatan Balikpapan Utara. Hutan Lindung Sungai Wain. online: 

http://balikpapanutara.balikpapan.go.id/content/103/hutan-lindung-sungai-

wain. Diakses pada 02 Januari 2023 pukul 20.00. 

Kemung, H. M., Tan, L. T. H., Chan, K. G., Ser, H. L., Law, J. W. F., Lee, L. H., 

& Goh, B. H. 2020. Streptomyces sp. Strain MUSC 125 from Mangrove Soil 

in Malaysia with Anti-MRSA, Anti-Biofilm and Antioxidant Activities. 

Molecules, 25(15), PP. 3545.  

Kim, H. J., & Jang, S. 2018.  Optimization of a resazurin-based microplate assay 

for large-scale compound screenings against Klebsiella pneumoniae. 

Biotechnology. 8(1). Pp. 3.  

Konaté K, Mavoungou JF, Lepengué AN, Aworet-Samseny RR, Hilou A., Souza, 

A., Dicko HM., M’Batchi B. 2012. Antibacterial activity against β- 

lactamase producing Methicillin and Ampicillin-resistants Staphylococcus 

aureus: Fractional Inhibitory Concentration Index (FICI) 

determination. Annals of Clinical Microbiology and Antimicrobials. 11(18), 

PP. 1-12. 

Skrining Aktinomisetes Penghasil Antibiotik Asal Tanah Hutan Lindung Sungai Wain, Kalimantan
Timur
dan Analisis Biosynthetic Gene Clusters (BGCs)
Hasnadhiazahra Rohadi, Prof. Dr. Endah Retnaningrum, M.Eng., Dr. Dra. Shanti Ratnakomala, M.Si.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

http://balikpapanutara.balikpapan.go.id/content/103/hutan-lindung-sungai-wain
http://balikpapanutara.balikpapan.go.id/content/103/hutan-lindung-sungai-wain


99 

 

Kumar, N., Singh, K. R., Mishra S. K., Singh, A. K., Pachouri, U. C. 2010. Isolation 

and Screening of Soil Aktinomisetes as Source of Antibiotics Active Against 

Bacteria. International Journal of Microbiology Research. 2(2):12-16. 

Kumari N., Pandey S., Meghani E. 2021. Evaluation of Aktinomisetes isolated 

antimicrobial metabolites as potent inhibitor of multidrug resistant 

organisms. Indian Journal of Geo Marine Sciences. 50(01), pp. 29-36. 

Kuster, E. 1968. The Aktinomisetes. pp. 111-124. In Soil Biology, eds. Burges (A.) 

& Raw (F.). Academic Press. London.  

Labeda DP, Goodfellow M, Brown R, Ward AC, Lanoot B, Vanncanneyt M, 

Swings J, Kim SB, Liu Z, Chun J, Tamura T, Oguchi A, Kikuchi T, Kikuchi 

H, Nishii T, Tsuji K, Yamaguchi Y, Tase A, Takahashi M, Sakane T, Suzuki 

KI, Hatano K. 2012. Phylogenetic study of the species within the family 

Streptomycetaceae. Antonie Van Leeuwenhoek. 101, 73–104. 

Lee L-H, Zainal N, Azman A-S, Eng S-K, Goh B-H, Yin  W-F, Ab Mutalib N-S, 

Chan K-G. 2014. Diversity and antimicrobial activities of actinobacteria 

isolated from tropical mangrove sediments in Malaysia. Science World 

Journal. 2014:698178. 

Li, Q., Chen, X., Jang, Y., & Jiang, C. 2016, Morphological Identification of 

Actinobacteria, in D. Dhanasekaran, Y. Jiang (eds.), Actinobacteria - Basics 

and Biotechnological Applications, IntechOpen, London.  

Lo Grasso L., Chillura-Martino D., and Alduina R. 2016. Production of 

Antibacterial Compounds from Aktinomisetes. Actinobacteria - Basics and 

Biotechnological Applications. InTech. 

Loizzo, M. R., Di Lecce, G., Boselli, E., Menichini, F., & Frega, N. G. (2012). 

Radical Scavenging, Total Antioxidant Capacity, and Antiproliferative 

Activity of Phenolic Extracts from Extra Virgin Olive Oil by Cultivar 

‘Frantoio.’ International Journal of Food Properties, 15(6), 1345–1357.  

Madigan, M.T., Martinko, J.M., & Parker, J. 1997. Biologi of microorganism 8th 

Edition, Prentice hall. New Jersey. 

Majer, M. H., Ehrlich, L. R., Ahmed, A., Earl, P. J., Ehrlich, D. G., and Beld, J. 

2021. Whole genome sequencing of Streptomyces actuosus ISP-5337, 

Streptomyces sioyaensis B-5408, and Actinospica acidiphila B-2296 reveals 

secondary metabolomes with antibiotic potential. Biotechnology Reports. 

29(2021):1-10. 

Malviya, M.K., Pandey, A., Sharma, A. et al. 2013. Characterization and 

identification of Aktinomisetes isolated from ‘fired plots’ under shifting 

cultivation in northeast Himalaya, India Annals of Microbiology. 63. 561–

569 

Mast, Y., and Stegmann, E. 2019. Aktinomisetes: The Antibiotics Producers. 

Antibiotics. 8(105):1-4. 

McCarthy, A. J. and Williams, S. T. 1990. Methods for studying the ecology of 

Aktinomisetes. Methods in Microbiology. 22: 534-562. 

Medema, M. H., Kottmann, R., Yilmaz, P., Cummings, M., Biggins, J. B., Blin, K., 

de Bruijn, I., Chooi, Y. H., Claesen, J., Coates, R. C., Duddela, S., 

Düsterhus, S., Edwards, D. J., Fewer, D. P., Garg, N., Geiger, C., Pablo, J., 

Greule, A., Hadjithomas, M., . . . Glöckner, F. O. 2015. Minimum 

Skrining Aktinomisetes Penghasil Antibiotik Asal Tanah Hutan Lindung Sungai Wain, Kalimantan
Timur
dan Analisis Biosynthetic Gene Clusters (BGCs)
Hasnadhiazahra Rohadi, Prof. Dr. Endah Retnaningrum, M.Eng., Dr. Dra. Shanti Ratnakomala, M.Si.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



100 

 

information about a biosynthetic gene cluster. Nature Chemical 

Biology, 11(9), 625-631. 

Messaoudi, O., Wink, J., Bendahou, M. 2020. Diversity of actinobacteria isolated 

from date palms rhizosphere and saline environments: isolation, 

identification and biological activity evaluation. Microorganisms 

8(12):1853.  

Metsä-Ketelä, M., Salo, V., Halo, L., Hautala, A., Hakala, J., Mäntsälä, P., 

Ylihonko. Y. 1999. An efficient approach for screening minimal PKS genes 

from Streptomyces, FEMS Microbiology Letters. 180(1). Pp. 1–6.  

Miyadoh, S. & Otoguro, M. 2004. Workshop on Isolation Methods and. 

Classification of. Aktinomisetes. Biotechnology Center-LIPI, Bogor. 

Muleta, A., & Assefa, F. 2018. Isolation and screening of antibiotic producing 

Aktinomisetes from rhizosphere and agricultural soils. African Journal of 

Biotechnology. 17(22):700-714. 

National Standardization Agency of Indonesia. 2018. Cara Uji Antioksidan 

Senyawa Bahan Alam Perairan dengan Metode DPPH (2,2-Difenil-1-

Pikrilhidrazil) Spektrofotometri. SNI 8623:2018. Jakarta. 

Ouchari, L., Boukeskasse, A., Bouizgarne, B., Ouhdouch, Y. 2018. Antimicrobial 

potential of actinomycetes isolated from the unexplored hot Merzouga 

desert and their taxonomic diversity. Biology Open 8(2):1-7.  

Pandey, B., Ghimire, P., Agrawal, V. P. 2004. Studies on The Antibacterial Activity 

of Aktinomisetes Isolated From Khumbu Region of Mount Everest. Journal 

of Applied Microbiology. 20:45-54. 

Parija, S.C. 2012. Microbiology and Immunology Second Edition. Reed Elsevier 

India Private Limited, New Delhi. 

Praptiwi, Fathoni, A., Putri A.L., Wulansari, D., Agusta, A. 2019. Assessment of 

actinomycetes isolated from soils on Simeuleu Island as antibacterial and 

antioxidant. AIP Conference Proceedings 2120:080011.  

Purwanto, S., R. A. Gani, and E. Suryani. 2020. Characteristics of Ultisols Derived 

from Basaltic Andesite Materials and Their Association with Old Volcanic 

Landforms in Indonesia. Sains Tanah Journal of Soil Science and 

Agroclimatology. 17 (2): 135-143. 

Putri, A.L., Arif, N. 2016. Diversity of Actinomycetes from soil, sediment, and leaf 

litter samples of Enggano Island, Bengkulu. Berita Biologi 15(3):217-225. 

Rajwani, R., Ohlemacher, S. I., Zhao, G., Liu, H. B., Bewleya, A. C. 2021. Genome-

Guided Discovery of Natural Products through Multiplexed Low-Coverage 

Whole-Genome Sequencing of Soil Aktinomisetes on Oxford Nanopore 

Flongle. American Society For Microbiology (mSystem). 6(6): 1-17. 

Ratnakomala, S., Lisdiyanti, P., Prayitno, N. R., Triana, E., Lestari, Y., Hastuti, R. 

D., Widyastuti, Y., Otoguro, M., Ando, K., & Sukara, E. 2016. Diversity of 

Aktinomisetes From Eka Karya Botanical Garden, Bali. Biotropia - The 

Southeast Asian Journal of Tropical Biology. 23(1), 42–51. 

Ratnakomala, S., Sari, F. N., Fahrurrozi, and Lisdiyanti, P. 2018. Antimicrobial 

Activity of Selenium Nanoparticles Synthesized by Aktinomisetes Isolated 

Skrining Aktinomisetes Penghasil Antibiotik Asal Tanah Hutan Lindung Sungai Wain, Kalimantan
Timur
dan Analisis Biosynthetic Gene Clusters (BGCs)
Hasnadhiazahra Rohadi, Prof. Dr. Endah Retnaningrum, M.Eng., Dr. Dra. Shanti Ratnakomala, M.Si.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



101 

 

from Lombok Island Soil Samples. Jurnal Kimia Terapan Indonesia. 20(1): 

8-15. 

Rutledge, P. J., & Challis, G. L. 2015. Discovery of microbial natural products by 

activation of silent biosynthetic gene clusters. Nature Reviews 

Microbiology. 13(8). Pp. 509–523. 

Sadeer, M., et al. 2020. The Versatility of Antioxidant Assays in Food Science and 

Safety—Chemistry, Applications, Strengths, and Limitations. Antioxidants 

9 (8): 709. 

Saga, T., & Yamaguchi, K. 2009. History of Antimicrobial Agents and Resistant 

Bacteria. Japan Medical Association Journal. 52(2), pp. 103-108. 

Sapkota, A., Thapa, A., Budhathoki, A., Sainju, M., Shrestha, P., Aryal, S. 2020. 

Isolation, Characterization, and screening of antimicrobial-producing 

actinomycetes from soil samples. International Journal of Microbiology 

2020:2716584.  

Sarker, S. D., Nahar, L. and Kumarasamy, Y. 2007. Microtitre plate-based 

antibacterial assay incorporating resazurin as an indicator of cell growth, 

and its application in the in vitro antibacterial screening of phytochemicals, 

Methods. 42: 321-324. 

Sarminah, Sri, Anugerah Dyna, Marlon Aipassa, and Agus Din. 2020. "Kualitas Air 

pada DAS Bugis dan DAS Wain di Kawasan Hutan Lindung Sungai Wain 

Balikpapan." ULIN: Jurnal Hutan Tropis 4 (2): 77-91. 

Schatz, A., Bugie, E., Waksman, S.A. 2005. Streptomycin, a substance exhibiting 

antibiotic activity against gram-positive and gram-negative bacteria. 

Clinical Orthopaedics and Related Research. 437:3-6.  

Ser, H. L., N. S. Ab Mutalib, W. F. Yin, K. G. Chan, B. H. Goh, and L. H. Lee. 

2015. Evaluation of Antioxidative and Cytotoxic Activities of Streptomyces 

pluripotens MUSC 137 Isolated from Mangrove Soil in Malaysia. Frontiers 

in Microbiology. 6: 1398. 

setiawati S., Nuryastuti, T., Sholikhah, N. E., Lisdiyanti, P., Pratiwi, T. U. S., 

Sulistiyani, R. T., Ratnakomala, S., Jumina, & Mustofa. 2021. The potency 

of Aktinomisetes extracts isolated from Pramuka Island, Jakarta, Indonesia 

as antimicrobial agents. BIODIVERSITAS. 22(3), PP: 1104-1111. 

Shaaban, M.T., Ghaly, M.F., Fahmi, S.M. 2021. Antibacterial activities of 

hexadecanoic acid methyl ester and green-synthesized silver nanoparticles 

against multidrug-resistant bacteria. J Basic Microbiol. 61(6):557-568.  

Shresta, B., Nath, K. D., Maharjan, A., Poudel, A., Pradhan, N. R., and Aryal, S. 

2021. Isolation and Characterization of Potential Antibiotic-Producing 

Aktinomisetes from Water and Soil Sediments of Different Regions of 

Nepal. International Journal of Microbiology. 2021:1-9. 

Simeis D. D. & Serra, S. 2021. Aktinomisetes: A Never-Ending Source of Bioactive 

Compounds - An Overview on Antibiotics Production. Antibiotics. 

10(483):1-32. 

Singh V, Haque S, Singh H, Verma J, Vibha K, Singh R, Jawed A, Tripathi CK. 

2016. Isolation, Screening, and Identification of Novel Isolates of 

Skrining Aktinomisetes Penghasil Antibiotik Asal Tanah Hutan Lindung Sungai Wain, Kalimantan
Timur
dan Analisis Biosynthetic Gene Clusters (BGCs)
Hasnadhiazahra Rohadi, Prof. Dr. Endah Retnaningrum, M.Eng., Dr. Dra. Shanti Ratnakomala, M.Si.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



102 

 

Aktinomisetes from India for Antimicrobial Applications. Frontiers in 

Microbiology. 6(7):1921.  

Singh, R., and A. K. Dubey. 2020. Isolation and Characterization of a New 

Endophytic Actinobacterium Streptomyces californicus Strain ADR1 as a 

Promising Source of Anti-Bacterial, Anti-Biofilm and Antioxidant 

Metabolites. Microorganisms 8 (6): 929. 

Singh, T.A., Passari, A.K., Jajoo, A., Bhasin, S., Gupta, V.K., Hashem, A., et al. 

2021. Tapping into actinobacterial genomes for natural product discovery. 

Frontiers in Microbiology 12:655620.  

Singh, V., Khare, S., Tiwari, A., Katiyar, D., Banerjee, B., Kumari, K., & Tripathi, 

C. 2018. Isolation and purification of antibacterial compound from 

Streptomyces levis collected from soil sample of north India. PLoS One. 

13(7). 

Solcova, M., Demnerova, K., and Purkrtova, S. 2021. Application of Nanopore 

Sequencing (MinION) for the Analysis of Bacteriome and Resistome of 

Bean Sprouts. Microorganisms. 9(937): 1-18. 

Sowani, H., Kukarni, M., Zinjarde, S., Javdekar, V. 2017. Chapter 7 – Gordonia 

and Related Genera as Opportunistic Human Pathogens Causing Infections 

of Skin, Soft Tissues, and Bones. Volume 2 in Clinical Microbiology: 

Diagnosis, Treatments and Prophylaxis of Infections. Academic Press. pp. 

105-121. 

Sowndhararajan K., and S. C. Kang, Free Radical Scavenging Activity from 

Different Extracts of Leaves of Bauhinia vahlii Wight & Arn, Saudi Journal 

of Biological Sciences 20, no. 4 (2013): 319–325 

Srivastava, A., Verma, N., Kumar, V., Apoorva, P., Agarwal, V. 2024. Biofilm 

inhibition/eradication: exploring strategies and confronting challenges in 

combatting biofilm. Archives of Microbiology 206(5):212.  

Sukmarini, L., Atikana, A., Hertiani, T. 2024. Antibiofilm activity of marine 

microbial natural products: potential peptide- and polyketide-derived 

molecules from marine microbes toward targeting biofilm-forming 

pathogens. Journal of Natural Medicines 78:1–20.  

Sulistyani, R. T., Lisdiyanti, P., & Lestari Y. 2014. Population and Diversity of 

Endophytic Bacteria Associated with Medicinal Plant Curcuma zedoaria. 

Microbiology Indonesia. 8(2), pp. 65-72. 

Thakur, N., Shirkot, P., Pandey, H., Thakur, K., kumar, V., and Rachappanavar. 

2018. Next generation sequencing - Techniques and its applications. 

Journal of Pharmacognosy and Phytochemistry. 7(6): 1316-1320. 

Thatcher, L. F., C. A. Myers, C. A. O'Sullivan, and M. M. Roper. 2018. Draft 

Genome Sequences of Streptomyces sp. Strains MH60 and 111WW2. 

Genome Announcements 6 (18): e00356-18. 

Toh, S.C., Lihan, S., Bunya, S.R., Leong, S.S. 2023. In vitro antimicrobial efficacy 

of Cassia alata (Linn.) leaves, stem, and root extracts against cellulitis 

causative agent Staphylococcus aureus. BMC Complementary Medicine 

and Therapies 23(85):1-17 

Skrining Aktinomisetes Penghasil Antibiotik Asal Tanah Hutan Lindung Sungai Wain, Kalimantan
Timur
dan Analisis Biosynthetic Gene Clusters (BGCs)
Hasnadhiazahra Rohadi, Prof. Dr. Endah Retnaningrum, M.Eng., Dr. Dra. Shanti Ratnakomala, M.Si.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



103 

 

Ugwu, D. I., and J. Conradie. 2023. Anticancer Properties of Complexes Derived 

from Bidentate Ligands. Journal of Inorganic Biochemistry 246: 112268. 

Venn-Watson, S., Schork, N.J. 2023. Pentadecanoic Acid (C15:0), an essential fatty 

acid, shares clinically relevant cell-based activities with leading longevity-

enhancing compounds. Nutrients 15(21):4607.  

Wang  J.,  Nong  X.H.,  Zhang  X.Y.,  Xu X. Y., Amin, M., Qi S.H.  2017. Screening  

of  anti-biofilm compounds  from  marine-derived  fungi  and  the  effects  

of  secalonic acid  D  on Staphylococcus  aureus biofilm. Journal of 

Microbiology and Biotechnology. 27(6), pp. 1078-1089. 

Wayne, L. G., D. J. Brenner, R. R. Colwell, P. A. D. Grimont, O. Kandler, L. 

Krichevsky, L. H. Moore, R. G. E. Murray, E. Stackenbrandt, M. P. Starr, 

and H. G. Truper. 1987. Report of the Ad Hoc Committee on Reconciliation 

of Approaches to Bacterial Systematics. International Journal of Systematic 

Bacteriology. 37: 463–464. 
Wei, Y., Zhang, L., Zhou, Z., & Yan, X. 2018. Diversity of Gene Clusters for 

Polyketide and Nonribosomal Peptide Biosynthesis Revealed by Metagenomic 

Analysis of the Yellow Sea Sediment. Front. In Microbiol. 14: 673-680. 

Widyastuti Y, Lisdiyanti P, Ratnakomala S, Kartina G, Ridwan R, Rohmatussolihat 

R, Ando K. 2013. Genus diversity of Aktinomisetes in Cibinong Science 

Center, West Java, Indonesia. Microbiology Indonesia 6(4):165. 

Zerouki, C., Bensalah, F., Kuittinen, S., Pappinen, A., Turunen, O. 2021. Whole-

genome sequencing of two Streptomyces strains isolated from the sand 

dunes of Sahara. BMC Genomics. 22, 578. 

Zhao, A., Sun, J., Liu, Y. 2023. Understanding bacterial biofilms: From definition 

to treatment strategies. Frontiers in Cellular and Infection Microbiology 

13:1137947.  

Zothanpuia, A. K. Passari, P. Chandra, V. V. Leo, V. K. Mishra, B. Kumar, and B. 

P. Singh, Production of Potent Antimicrobial Compounds from 

Streptomyces cyaneofuscatus Associated with Fresh Water Sediment, 

Frontiers in Microbiology 8 (2017): 68 

 

 

 

 

 

 

 

 

 
 

 

Skrining Aktinomisetes Penghasil Antibiotik Asal Tanah Hutan Lindung Sungai Wain, Kalimantan
Timur
dan Analisis Biosynthetic Gene Clusters (BGCs)
Hasnadhiazahra Rohadi, Prof. Dr. Endah Retnaningrum, M.Eng., Dr. Dra. Shanti Ratnakomala, M.Si.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/


	DAFTAR PUSTAKA

