DAFTAR PUSTAKA

AbdElgawad, Hamada., Walid Abuelsoud., Mahmoud M. Y. Madany.,
Samy Selim., Gaurav Zinta., Ahmed S. M. Mousa and Wael N.
Hozzein. 2020. Actinomycetes Enrich Soil Rhizosphere and Improve
Seed Quality as well as Productivity of Legumes by Boosting
Nitrogen Availability and Metabolism. Biomolecules, 10, 1675.
https://doi.org/10.3390/biom10121675

Ahmad, Islamudin., Baso Didik Hikmawan., Riski Sulistiarini and Abdul
Mun’im. 2023. Peperomia pellucida (L.) Kunth herbs: A
comprehensive review on phytochemical, pharmacological, extraction
engineering development, and economic promising perspectives.
Journal of Applied Pharmaceutical Science 13 (01): 001-009.
https://doi.org/10.7324/JAPS.2023.130201

Alves, Nayara Sabrina Freitas., Suzana G. Kaory Inoue., Adriana Ribeiro
Carneiro., Ulisses Brigatto Albino., Willam N. Setzer., Jose
Guilherme Maia., Eloisa Helena Andrade and Joyce Kelly R. da Silva.
2022. Variation in Peperomia pellucida growth and secondary
metabolism  after rhizobacteria  inoculation. PLOS  ONE.
https://doi.org/10.1371/journal.pone.0262794

Arsyad, M., N lhsan and V A Tiwow. 2020. Analysis of mineral sediment
characteristics of Bantimurung Bulusaraung National Park in the
Karst Maros Region. Journal of Physics: Conference Series, 1572,
012007. https://doi.org/10.1088/1742-6596/1572/1/012007

Barka E A, Vatsa P., Sanchez L., Gaveau-Vaillant N., Jacquard C., Klenk
HP., Clément C., Ouhdouch Y and Van Wezel GP. 2016. Taxonomy,
physiology, and natural products of Actinobacteria. Microbiol Mol Biol
Rev 80: 1-43. https://doi.org/10.1128/MMBR.00019-15.

Boy, Henry Ivanz A., Alfred Joshua H. Rutilla., Kimbberly A. Santos.,
Allister Matthew T. Ty., Alicia |. Yu., Tooba Mahboob., Jitbanjong
Tangpoong and Veeranoot Nissapatorn. 2018. Recommended
Medicinal Plants as Source of Natural Products: A Review. Digital
Chinese Medicine 1, 131-142

Damayo, Jeffrae Isaac Alber t R. and Rolly G. Fuentes. 2021. Isolation,
characterization and antibacterial activity of actinomycetes from soils
of the LangunGobingob Cave Complex in Calbiga, Samar. Annals of

32



Tropical Research 43 (2):67-75.
https://doi.org/10.32945/atr4326.2021

Davis, W. W., and Stout, T. R. 1971. Disk plate method of microbial
antibiotik assay. American Society for Microbiology, 4(22)

Dede, Alper., Kiymet Guven and Nevzat $Sahin. 2020. Isolation,plant
growth-promoting traits, antagonistic effects on clinical and plant
pathogenic organisms and identification of actinomycetes from olive
rhizosphere. Microbial Pathogenesis, 143, 104134.
https://doi.org/10.1016/j.micpath.2020.104134

Elshafie, Hazem S. and Ippolito Camele. 2022. Rhizospheric
Actinomycetes Revealed Antifungal and Plant-Growth-Promoting
Activities under Controlled Environment. Plants, 11, 1872.
https://doi.org/10.3390/plants11141872

Fan, Zhouzhou., shuyu Lu., Shuang Liu., Hui Guo., tao Wang., Jinxing
Zhou and Xiawei peng. 2019. Changes in plant Rhizosphere
Microbial Communities under Different Vegetation Restoration
patterns in Karst and Non-karst ecosystems. Scientific RepoRts
9:8761. https://doi.org/10.1038/s41598-019-44985-8

Gorlenko, Cyrill L., Herman Yu. Kiselev., Elena V. Budanova., Andrey A.
Zamyatnin Jr. and Larisa N. lkryannikova. 2020. Plant Secondary
Metabolites in the Battle of Drugs and Drug-Resistant Bacteria: New
Heroes or Worse Clones of Antibiotiks?. Antibiotiks, 9, 170.
https://doi.org/10.3390/antibiotics9040170

Ibnouf, Elmutasim O., Mohammed F. Aldawsari and Hisham Al
Waggiallah. 2022. Isolation and extraction of some compounds that
act as antimicrobials from actinomycetes. Saudi Journal of Biological
Sciences 29, 103352. https://doi.org/10.1016/].sjbs.2022.103352

Jaishankar, Jananee and Preeti Srivastava. 2017. Molecular Basic of
Stationary Phase Survival and Applications. Frontiers in Microbiology.
https://doi.org/10.3389/fmicb.2017.02000

Janatiningrum, lIsra., Amelia Zahra., Fitriyanti and Vivi Anggia. 2024.
Rhizosphere actinobacteria isolated from Pometia pinnata and its
antimicrobial activity. Biodiversitas. Volume 25, Number 3. Hal 1007-
1014. https://doi.org/10.13057/biodiv/d250313

Kementerian Kesehatan (Kemenkes) RI. 2019. Hasil Utama Riskesdas
2018 by Kemenkes RI.

33



KhandanDezfully, Nooshin and Nagaraja Hanumanthu. 2018.
Streptomyces chartreusis Strain Actm-8 from the Soil of Kodagu,
Karnataka State (India): Isolation, ldentification and Antimicrobial
Activity. International Journal of Pharmaceutical, Chemical and
Biological Sciences. 8(2), 187-194.

Kim JH., Lee N., Hwang S., Kim W., Lee Y., Cho S., Palsson BO and Cho
BK. 2021. Discovery of novel secondary metabolites encoded in
actinomycete genomes through coculture. J Ind Microbiol
Biotechnol xx 48: kuaa001. https://doi.org/10.1093/jimb/kuaa001

Kumari, Nalinee., Ekta Menghani and Rekha Mithal. 2020. Bioactivity
Assessment of potentially active Actinomycetes from Rhizospheric
Soil. Journal of Scientific & Industrial Research Vol. 79, 712-716

Lee N., Kim W., Hwang S., Lee Y., Cho S., Palsson B and Cho BK. 2020.
Thirty complete Streptomyces genome sequences for mining novel
secondary metabolite biosynthetic gene clusters. Sci Data 7 (1): 55.
https://doi.org/10.1038/s41597-020-0395-9.

Martinez, Francisco Javier Alvarez., Enrique Barrajon-Catalan and
Vicente Micol. 2020. Tackling Antibiotik Resistance with
Compounds of Natural Origin: A Comprehensive Review.
Biomedicines, 8, 405. https://doi.org/10.3390/biomedicines8100405

Praptiwi., Ahmad Fathoni., Ade Lia Putri., Dewi Wulansari and Andria
Agusta. 2023. Biological potency of actinomycetes extracts from
rhizosphere soil of Dacrycarpus imbricatus from Toba Samosir,
North Sumatra. Journal of Applied Pharmaceutical Science Vol.
0(00), 001-008. https://doi.org/10.7324/JAPS.2023.106853

Putri, Ade Lia and | Nyoman Sumerta. 2020. Selective isolation
Dactylosporangium and Micromonospora from the soil of karst cave
of simeulue island and their antimicrobial potency. Berita Biologi,
Volume 19 Nomor 3A

Rante, Herlina., Gemini Alam., Usmar., Syarifa Zahra., Ari Kurniawati and
Alimuddin Ali. 2022. Antimicrobial activity of Streptomyces spp.
sponge-associated isolated from Samalona Island of South
Sulawesi, Indonesia. Biodiversitas. Volume 23, Number 3, 1392-
1398. https://doi.org/10.13057/biodiv/d230325

Rante, Herlina., Marianti A. Manggau., Gemini Alam., Ermina Pakki., Andi
Evi Erviani., Nur Hafidah., Hamdayani Lance Abidin and Alimuddin
Ali. 2024. Isolation and identification of Actinomycetes with
antifungal activity from karts ecosystem in Maros-Pangkep,
Indonesia. Biodiversitas. Volume 25, Number 2, 458-464.
https://doi.org/10.13057/biodiv/d250203

34



Sah, Shiv. Nandan and Binod Lekhak. 2017. Screening of
antibioticproducing Actinomycetes of the soil of Siraha, Nepal.
Himalay J Sci Technol 1: 20-25.
https://doi.org/10.3126/hijost.v1i0.25817

Sah SN., Majhi R., Regmi S., Ghimire A., Biswas B., Yadaf LP., Sah RK
and Shah PK. 2021. Fermentation and extraction of antibacterial
metabolite using Streptomyces Spp. isolated from Taplejung Nepal.
J Institute Sci Technol 26 (1): 8-15.
https://doi.org/10.3126/jist.v26i1.37808

Sapkota, Anupama., Aishwarya Thapa., Anupa Budhathoki., Muskan
Sainj., Prativa Shrestha and Sagar Aryal. 2020. Isolation,
Characterization, and Screening of Antimicrobial-Producing
Actinomycetes from Soil Samples. International Journal of
Microbiology. https://doi.org/10.1155/2020/2716584

35



LAMPIRAN

Lampiran 1. Isolasi Actinomycetes
1. Pengambilan sampel tanah rizozsfer tumbuhan Peperomia

pellucida

2. Pengenceran sampel tanah rizozsfer tumbuhan Peperomia
pellucida dalam lima seri

b

P I

- T IR AR L

3. Isolasi Actinomycetes pada media ISP4 (Inorganic salt starch
agar) yang berumur 7 hari
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4. Pemurnian Actinomycetes pada media ISP2 (Yeast malt agar)
yang berumur 7 hari.

Tampak Depan Tampak Belakang Tampak Depan Tampak Belakang

i RKS-0.1-14 |

RKS-0.3-09

RKS-0.1-14 RKS-0.3-09

RKS-0.5-03 RKS-0.1-11

RKS-03-13 RKS-03-13

e —

RKS-0.2-13 4 RKS-0.2-13

RKS-0.2-05 RKS-0.1-02
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RKS-0.3-11

RKS-0.1-16 RKS-0.1-16

5. Pengujian antagonis isolat Actinomycetes
a. Bakteri E. coli

Ket. Kode isolat dapat dilihat pada tabel 2
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b. Bakteri S. aureus

Ket. Kode isolat dapat dilihat pada tabel 2

c. Fungi C. albicans

Ket. Kode isolat dapat dilihat pada tabel 2
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6. Fermentasi

a. Isolat RKS-0.3-13
i@ &
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7. Pengujian kurva hubungan antara zona hambat dengan waktu
fermentasi
a. Isolat RKS-0.3-13
1). E. coli

Ket. Nomor yang ada pada gambar adalah waktu/hari fermentasi
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2). S. aureus

Ket. Nomor yang ada pada gambar adalah waktu/hari fermentasi

3). C. albicans

Ket. Nomor yang ada pada gambar adalah waktu/hari fermentasi

b. Isolat RKS-0.4-04
1). E. coli

Ket. Nomor yang ada pada gambar adalah waktu/hari fermentasi
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2). S. aureus

Ket. Nomor yang ada pada gambar adalah waktu/hari fermentasi
3). C. albicans

Ket. Nomor yang ada pada gambar adalah watu/hari fermentasi

8. Ekstraksi Senyawa Metabolit Sekunder
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9. Pengujian Aktivitas Antimikroba
a. Isolat RKS-0.3-13
1). E. coli

Ket. A1, A2, As (ekstrak air Actinomycetes), E1, E2, Es (Ekstrak etil
asetat Actinomycetes) K+ (Kontrol positif), K-,T1,T2, T3 (Kontrol
Negatif)

2). S. aureus

Ket. A1, A2, As (ekstrak air Actinomycetes), E1, E2, Es (Ekstrak etil
asetat Actinomycetes) K+ (Kontrol positif), K-,T1,T2, T3 (Kontrol
Negatif)

3). C. albicans
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Ket. A1, A2, As (ekstrak air Actinomycetes), E1, E2, E3 (Ekstrak etil
asetat Actinomycetes) K+ (Kontrol positif), K-,T1,T2,Ts (Kontrol
Negatif)

b. Isolat RKS-0.4-04

1). E. coli

Ket. A1, A2, As (ekstrak air Actinomycetes), E1, E2, Es (Ekstrak etil
asetat Actinomycetes) K+ (Kontrol positif), K-,T1,T2, T3 (Kontrol
Negatif)

2). S. aureus

Ket. A1, A2, As (ekstrak air Actinomycetes), E1, E2, Es (Ekstrak etil
asetat Actinomycetes) K+ (Kontrol positif), K-,T1,T2, T3 (Kontrol
Negatif)

3). C. albicans
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Ket. A1, A2, As (ekstrak air Actinomycetes), E1, E2, E3 (Ekstrak etil
asetat Actinomycetes) K+ (Kontrol positif), K-,T1,T2,Ts (Kontrol
Negatif)
10. Kromatografi Lapis Tipis
a. Maserasi
1). Daun Suruhan dari Ekosistem Karst

b. Ekstrak
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c. Pengujian KLT

Ket. Keterangan gambar dapat dilihat pada gambar 5
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11. Identifikasi Molekuler

a. Elektroforesis Produk PCR

1 pL produk amplifikasi di —10.000
visualisasi pada gel agarose 2'000
0.8% dalam buffer TBE — 5,000
— 4,000
M, 1 kb DNA ladder (dalam 2,5 — 3,000
} — 2,500
HL);
— 2,000
NTC : Kontrol Negatif Amplifikasi — 1,500
— 1,000
— 750
1: Isolat RKS-0.3-13
— 500
2 : Isolat RKS-0.4-04
— 250
b. Hasil Sequensing — Produk Amplifikasi
NO | Kode Sampel Sekuens
Sequence Assembly 1390bp
1 TGCAGTCGAR CGATGARCCA CTTCGGTGGG GATTAGTGGC GARCGGGTGR GTAACACGTG
61 GGCAATCTGC CCTTCACTCT GGGACAAGCC CTGEGARAACGE GGTCTAATAC COGGATAACAC
121 TTCCACTCTC CTGGETGGAG GTTAARAGCT CCGGCGETGRA AGGATGAGCC CGUGGCITAT
181 CAGCTTGTTG GTGAGGTAAT GGCTCACCAR GGUGACGACGE GGTAGCOGGC CTGAGAGGGC
241 GACCGGCCAC ACTGOGRCTE AGRCRCGGCC CAGRACTCCOTA CGGGRGGCAG CAGTGGGGAR
301 TATTGCACAN TGE GANAG CORCECCGEG TGAGEGATGR CGGCCTTCGE
36l GUTETAAACT TCTTTCAGTA D GAAAGTGACE GTACCTGCAG AAGAMGTGIC
421 GECTAACTAC 5] GCAG ACETAGGECE CAAGCETTGET COEGAATTAT
481 TEEEEETAMND GAC CETAG GCEGEETTE ACETCGGETE TGAAAGTCCE GOGECTTARCC
541 COGGETCTGE ATTCGATACG GGOTAGCTAG AGTGTGGTAG GGGAGATCGE AATTCCTGGT
601 GTAGCGGTGE AATGCGCAGA TATCAGGAGE AACACCGGTG GCGAAGGLGG ATCTCTGGGE
1 RKS-0.3-13 661 CATTACTGAC GCTGAGGAGC GAAAGCGIGG GGAGCGAACA GGATTAGATA CCCTGGTAGT
721 CCRCGECGTA BACGGTGEGA BCTAGGIGTT GGCGACATTC CACGICGTCG GTGCCGCAGE
781 TARCGCATTA AGITCCCOGE CTGGGGAGTA CGGCCGCAAG GCTARRACTC AAAGGRATTG
241 NCGEGEGCCC GUACARGCAG CGEAGCATGT GGCTTAATTC GRACGCARCGC GAAGARNCCTT
501 ACCAAGGCTT GACATACACC GOAAACGTCT GGAGACAGGT CCCCCCTTET GOTCGETETA
G961 CAGGETGEETEE ATGECTETCG TCAGCTCETE TCGTGAGATE TTGEETTAAG TCCCGCAACD
1021 AGCECAACCC TTGTTCTGETE TTGCCAGCAT GCCCTTCGGEE GTGATGEGEA CTCACAGEAG
1081 BCCGCOGEEG TCARCTCGGA GGRAGGTGGE GACGACGTCA AGTCATCATG CCCCTTATGT
1141 CTTGGECTGE ACACGTGOTA CARTGGCAGE TACAATGAGC TGCGATACCG TGAGGTGGAG
1201 CGRATCTCAR ABAGCCTGTC TCAGTTCGGR TTGGGGTCTG CARRCTCGACC CCATGRACTC
1261 GGAGTTGCTA GTAATCGCAG ATCAGCATTG CTGCGGTGAA TACGTTCCCG GGCCTTGTAC
1321 ACACCGCCCG TCACGTCACG ARAGTCGOTR ACACCCGARG CCOGTGECCC ARCCCCTTGT
1381 GGGAGGGAGT
Sequence Assembly 1377bp
1 GCAGTCGAAC > TTCGGTGGGG ATTAGTGGCG AACGGGTGAG TAACACGTGG
61 GCAATCTGCC 3 GGACAAGCCC TGGAAACGGG GTCTAATACC GGATAACACT
121 TCCACTCTCC T TTARMAGCTC CGGCGGTGAA GGATGAGCCC GCGGCCTATC
181 AGCTTGTTGG TGAGGTAATG GCTCACCARG GCGACGACGG GTAGCCGGCC TGAGAGGGCG
241 ACCGGCCACA CTGGGACTGA GACACGGCCC AGACTCCTAC GGGAGGCAGC AGTGGGGAAT
301 ATTGCACAAT GGGCGARAAGC CTGATGCAGC GACGCCGCGT GAGGGATGAC GGCCTTCGGG
361 TTGTAAACCT CCTTCAGCAG GGAAGARGCG AARGTGACGG TACCTGCAGA AGAAGCGCCG
421 GCTAACTACG TGCCAGCAGC CGCGGTAATA CGTAGGGCGC AAGCGTTGTC CGGAATTATT
481 GGGCGTAARG AGCTCGTAGG TGTCA CGTCGGGTGT GAMAGCCCGG GGCTTAACCC
2 RKS-0.4-04 541 CGGGTCTGCA TTCGATACGG GCTAGCTAGA GTGTGGTAGG GGAGATCGGA ATTCCTGGTG
: 601 TAGCGGTGAR ATGCGCAGAT ATCAGGAGGA ACACCGGTGG CGAAGGCGGA TCTCTGGGCC
661 ATTACTGACG CTGAGGAGCG ARAGCGTGGG GAGCGAACAG GATTAGATAC CCTGGTAGTC
T2 CACGCCGTAR ACGGTGGGAR CTAGGTGTTG GCGACATTCC ACGTCGTCGG TGCCGCAGCT
781 ARCGCATTAR GTTCCCCGCC TGGGGAGTAC GGCCGCAAGG CTAARACTCA AAGGAATTGA
841 CGGGGGCCCG CACAAGCAGC GGAGCATGTG GCTTAATTCG ACGCAACGCG AAGAACCTTA
901 CCAAGGCTTG ACATACACCG GAAACGTCTG GAGACAGGCG C “TTGTG GTCGGTGTAC
961 AGGTGGTGCA TGGCTGTCGT CAGCTCGTGT CGTGAGATGT TGGG ' CCCGCAACGA
1021 GCGCAACCCT TGTTCTGTGT TGCCAGCATG CCCTTCGGGG TGATGGGGAC TCACAGGAGA
1081 CCGCCGGGGT CAACTCGGAG GAAGGTGGGG ACGACGTCAA GTCATCATGC CCCTTATGTC
1141 TTGGGCTGCA CACGTGCTAC AATGGCAGGT ACAATGAGCT GCGATACCGT GAGGTGGAGC
1201 GRAATCTCARAA AAGCCTGTCT CAGTTCGGAT TGGGGTCTGC AACTCGACCC CATGRAGTCG
1261 GAGTTGCTAG TAATCGCAGA TCAGCATTGC TGCGGTGAAT ACGTTCCCGG GCCTTGTACA
1321 CACCGCCCGT CACGTCACGRA AAGTCGGTAA CACCCGAAGC CGGTGGCCCA ACCCCTT
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c. Hasil

Top 10 Hit BLAST terhadap NCBI,
Uncultured Sample Sequences

Excluding

No

Kode Sampel

Tautan Hasil

RKS-0.3-13

Dascription Max Score  Tolal Score
v v v
Staptomyces sp. strain CQC01 165 ribesomai RNA oens, parfial sequence 2562 2562
Straptomyces neopaptinius strain F18 163 dbasomal BNA gene partial ssquence 2562 2562
Sttsplamyces neovapfinius strain 2. 16 rbosomal BNA ggne. partial sequenca 2562 2562
Straptornyces sp straln LE-Fr-3 165 rbosomal ANA gene pariial saquance 2662 2562
St 2550 strain BOCO 10_2295 165 rdbosomal ANA gene partial sequence 2562 2662
Straptomyces naopaptinius strain 12-8 163 ribesomal RNA gene. partisl saquence 2552 2562
Straptomyces sp. strain R33! 165 rbosomal RNA ggne_partial sequence 2556 2556
Strsplomyces charreusis strain NBC 00851 chromosams, complale oRnams 2554 15330
Straptamyces chartraysis strain NBC_00865 chramosome, complate genome 2556 15197
Straptomyces naopeplinius sirain T41 165 rbosomal ANA gene partial sequence 2556 2556

CQuery
G

Over
v

100%
100%
100%
100%
100%
100%
100%
100%
100%

100%

Evalue
v

Per, Ident
v

4993%
$993%
93.93%
95.93%
9993%
9%
99.86%
99.86%
99.86%

99 86%

Accession

MH748628 1
KL324439 1
OP10EG49 1
00456618 1
ON4g3628 1
KJATHOTE 1
MHE17409 1
CP108840.1
CP108820.1

KU3tTa14 1

https://www.ncbi.nlm.nih.gov/nuccore/MH748628.1,KU324439.1,0P108649.1,0Q456618.

1,0N493628.1,KJ571076.1,MH817409.1,CP108840.1,CP108820.1,KU317914.1

RKS-0.4-04

Description Max Score  Total Scors
v v v
Sirepiomyces sp. strain COCO1 168 ribosomal RNA gene_partizl saquence 2538 Flx]
Streptomycas fnluig strain F18 168 dbosamal ANA geng partial sequance 2538 538
Strptomyces neopeplinios strain 2-1-4-1-3 168 dbosomal RNA gene, partial sequence 38 2538
Streplomyees ep sirain [K-Fr-3 165 rbosomal ANA gene partial sequence %3 53
Steplomyces 50, strain BECO 10_2295 163 ribosomal RNA gane. partial sequence 1538 2838
Streptomyces neopaptinius strain 12-8 168 ribosomal RNA gens partial saquence 2538 183
51 168 ribgsomal RNA gege parial saquance 534 2534
Slreplomyges sp. strain RI91 165 rbosomal RNA gens, partial saquence 2534 FLxt)
Streptomyces charreusis strain HBC D051 chromesame compléts ganeme B 15197
Streplomyces chartrausis strain NBC (0865 chromosome: complete gancme B 15047

Cuery
Vel
v

100%
100%
100%
100%
100%
100%
5%
9%
99%
99%

Evalue
v

Par. Ident
w

95.93%
99.93%
99.93%
99.93%
98.93%
98.93%
98.9%%
99.93%
95.93%
98.93%

Accession

MH748628 1
KLI324439 1
0P108649.1
004566181
ON45356 1

K571

.1

ME301165 1
MHE17409.1
CP108840 1

CP108820 1

https://www.ncbi.nlm.nih.gov/nuccore/MH748628.1,KU324439.1,0P108649.1,0Q456618.

1,O0N493628.1,KJ571076.1,MK301165.1,MH817409.1,CP108840.1,CP108820.1
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d. Pohon Filogenik

—— RKS-0.4-04
100%

100% ——— Streptomyces neapeptinius KU324439 1

100% —— Streptomyces sp. MH748628.1

100%

Streptomyces chartreusis CP108840.1

RKS-0.3-13
100%

Streptomyces osmamensis LC136922.1

100% 100% —— Streptomyces hawaiiensis CP021978.1

100%

——— Streptomyces qaidamensis MH257694 1

100%

Streptomyces pseudovenezuelae L C425853.1

100%

Streptomyces natalensis EU367983.1

Streptomyces naraensis AB184391.2

Allostreptomyces indica NR 178391.1
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Lampiran 2. Harmoni Warna

m m

Die Farbangaben sind unverbindlich (WebdarsteBung) und dienen ledighich der Orientienynq,
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