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Abstract

Padina sp. seaweed has the potential to become one of the producers of bioactive compounds. Padina
sp. one of the seaweeds from Chlorophyta which has a lot of potential in it and still little has been
explored. This study aims to determine the antimicrobial activity of endophytic bacteria from Padina
sp.seaweed endophytic bacteria against Escherichia coli and Staphylococcus aureus. The method used
in this research is descriptive qualitative. The results of the isolation of endophytic microbes Padina sp.
The seaweed obtained was seven isolates DP1, DP2, DP3, DP4, API, AP2, and AP3. The results of
the antimicrobial activity test showed that the seven endophytic bacterial isolates had potential as
antimicrobials. Incubation time of 24 hours showed that the diameter of the inhibition zone formed
was 9.75 — 11.55 mm for S.aureus and 7.15 — 10.0 mm for bacteria. E. coli. AP3 and DP]I isolates
had wider zones, presumably because their antibacterial properties were higher than the other isolates.
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INTRODUCTION

Seaweed is one of the traditional medicines that was first used by the Chinese empire.
Bioactive compounds produced by seaweed can be used by humans as medicinal
ingredients. Several seaweeds have been reported to be used as antimicrobial, antioxidant,
antibiotic, anti-inflammatory, antiproliferative, anticoagulant, and antitumor (Nawaly and
Susanto, 2008). One of the potential seaweeds is Padina sp as a producer of bioactive
compounds. Padina sp. is one of seaweeds species from Chlorophyta which has a lot of
potential in it and is little explored. Research by Dzeha et al., (2016); Juliasih (2022) found
that Padina sp produces a triterpenoid compound, namely clionasterol. The obstacle in
investigating and exploiting bioactive compounds from seaweed is the limited production
in nature. The solution that can be done for the analysis of bioactive compounds from
seaweed is endophytic bacteria.

Seaweed is able to associate in deep tissues, one of which is with endophytic
bacteria which produce bioactive compounds similar to their host. The association between
seaweed and bacteria has been studied for a long time, the interactions that occur between
bacteria and seaweed have been carried out for the last 40 years. The potential of seaweed
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endophytic bacteria as producers of bioactive compounds has long been studied and has
various potentials such as antimicrobial, antibiotic and antifouling. The study concluded
that the bacterial isolates that have the most potential to produce antibacterial compounds
were obtained from the species Padina sp seaweed (Hollants et al., 2015; Janakidevi et al.,
2018; Rozirwan et al., 2015); (Azhar, 2017).

According to Prihatingtyas (2018) Endophytic bacteria are one of the many
alternatives that produce antibacterial compounds. The existence of microbes in plants has
the possibility of microbes producing bioactive compounds that are uniform to those
contained in their parent plants. This research aims to isolate and identify endophytic
microbes that have antibacterial potential. Endophytic bacteria are microorganisms that
have microscopic sizes that live in the tissues of plant leaves, roots, fruits, and stems.
Endophytic bacteria share a mutualism symbiosis with their parent plants with their
endophytic bacteria which use nutirent rather than the products of plant metabolism in
order to survive. And Bryn (2003) also adding that endophytic bacteria can share beneficial
things for the plants they live in, for example, keeping plants fighting herbivores, insects, or
pathogenic tissues and can stimulate plant development.

The pathogenic microbial Escherichia coli is a microbe that has facultative an-aerobic
characteristics and has types of fermentation metabolism and respiration growth more
frequently under an-aerobic conditions, but some E. coli can live well in aerobic conditions
(Meng and Schroeder, 2015). A good temperature for the growth of E. coli is 36 °C in a
medium containing 1% kpeptone as a source of nitrogen and carbon. The E. coli microbe
generally has a length of 2.1 um and a width of 1.0-1.6 um with the formation of bacilli
cells (Melliawati, 2019; Cahyani, 2019). According to (Wijaya, 2019; Fardiaz, 2014) The
cell structure consists of E. coli microbes which are composed of their cell walls, plasma
membrane, cytoplasm, flagella, nucleus (cell nucleus), and their packages. Escherichia coli is
a pathogenic microbe that generally causes pathogenicity to food products.

Staphylococcus aureus is a gram-positive microbe that has a spherical shape and a
diameter of 0.8-1.3 um, consists of irregular groups like grapes, facultative an-aerobic, does
not form spores, and has no movement. Microbes grow at an optimal temperature of 36°C
but have very good pigment forms at room temperature (21-26°C). Colonies contain seeds
which are full and have a yellowish-gold color, have a round shape, and are shiny. More
than 91% of medical isolates produce S. aureus which has a polysaccharide capsule or a
thin membrane and has a role in microbial virulence. All degrees of hemolysis are due to S.
aureus microbes and rarely from other staphylococcal genera (Jawetz et al., 2015);
(Budiarti and Kartika, 2016). Staphylococcus aureus is one of the many pathogenic microbes
that has links to oxine virulence, invasiveness, and its defense against antibiotics.
Staphylococcus aureus bacteria can cause various types of infections ranging from mild skin
infections, food poisoning to systemic infections (Rahmi et al., 2015; Fardiaz, 2014).

Little and limited information about seaweed from the coast of Tanjung Merah
makes it interesting to study and do research. Padina sp. is a seaweed that is rich in
bioactive compounds, but to prevent excessive exploration, a study was carried out on the
endophytic bacteria associated with Padina sp. The aim of this research was to determine
the antimicrobial activity of endophytic bacteria from Padina sp seaweed against Escherichia
coli and Staphylococcus aureus bacteria.

METHOD

This research was conducted at the Microbiology Laboratory, Faculty of Mathematics and
Natural Sciences, Manado State University, Tondano, North Sulawesi which took place
from 8 February to 11 March 2022. The materials used in this study were distilled water,
aluminum foil, 70% ethanol, weighing paper, 5.25% NaOCI solution, Nutrient Agar (NA)
medium, Aquades, chloramphenicol antibiotics, Nutrient brooth Medium (NB), Mueller
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Hinton Agar (MHA), the test microbes were Escherichia coli, Staphylococcus aureus, and
samples of Padina sp seaweed from Tanjung Merah beach, Matuari District, Bitung City.
The tools used were glassware (Pyrex®), autoclave (All American®), petri dish, incubator
(Memmert®), tube rack, caliper, Erlenmayer flask, inoculum needle, Laminar Air Flow
(Envirco®), spirit lamp, micropipette, aluminum foil, oven, centrifugator, 6mm cork borer,
shaker, test tube, analytical balance.

The method used in this research is exploration and experimentation. His
exploratory research was to use the method of isolating endophytic microbes in Padina sp
seaweed found on the coast of Tanjung Merah, Matuari sub-district, Bitung City.
Experiments by testing endophytic microbial isolates from Padina sp seaweed on
pathogenic microbes E. coli and S. aureus.

Sampling
The sample used was Padina sp seaweed obtained from Tanjung Merah beach, Matuari
sub-district, Bitung City.

Endophytic Bacteria Isolation

100 grams of Padina sp seaweed samples were washed thoroughly with running water then
soaked in 70% ethanol solution for 1 minute then soaked in 5.25% sodium hypochlorite for
5 minutes then washed again using 70% ethanol twice rinsed using sterile distilled water for
+ 1 minute and put it on the surface of the Nutrient Agar (NA) medium which contains
nystatin. The medium containing the sample was then incubated in an incubator at room
temperature in the dark and observed until bacterial growth appeared. If for 1 day or 24
hours there is no colony growth in the plant sample area, the surface sterilization is
declared successful, the microbes are then purified and the purified microbial isolates are
then identified morphologically based on the shape and colors of the colonies (Rosana,
2014); (Husni et al., 2014).

Rejuvenation of Pathogenic Bacteria E.Coli and S. Aureus

Take 1 ose one by one the pathogenic microbial colonies, namely E.coli and S.aureus
bacteria, then into a petri dish containing NA media using the technique of scratching on
the surface so that the NA is slanted and incubated at 35 C for 1 day (Soedarto, 2015;
Majid et al., 2020).

Endophytic Microbe Testing which has Antibacterial potential

Testing for endophytic microbes was carried out using the well method on E.coli and
S.aureus bacteria, one by one the tested bacterial isolates were taken as much as 0.2
milliliters and dripped into the NA medium and then sprinkled evenly using a drygalsky
rod. Endophytic bacterial isolates that were one day old in NA agar medium were added
with 6 milliliters of 0.85% NaCL. Then put 11 micromyl endophytic microbial suspension
into each well punched in the NA medium that had been planted with the test bacteria,
incubated for 1 day at 37" C, and then observed whether or not a clear zone was formed
(Kumala et al., 2010; Majid et al., 2020).

Data analysis technique

Data analysis was carried out by using qualitative descriptive data obtained from the results
of endophytic bacteria on Seaweed (Padina Sp) which were analyzed descriptively.
Quantitative data were obtained from observing the results of antibacterial activity testing
on endophytic bacterial isolates, namely the diameter of the inhibition zone.
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RESULTS AND DISCUSSION

Endophytic Bacteria Isolation

The parts of the plant to be isolated are the upper end of the leaf, the middle of the leaf, the
lower end of the leaf. And in the roots, the parts taken are the top and bottom ends of the
roots and the middle part of the roots.

A

Figure 1. Sections of seaweed obtained from Tanjung Merah beach, Matuari District, Bitung City
(a) Leaves, (b) roots, Source: Researcher's Documentation March 7, 2022 Isolation of endophytic
bacteria from Seaweed (Padina sp) processed as a result of isolation four isolates obtained from the
leaves, namely isolates DP1, DP2, DP3, DP4. and three isolates from roots, namely AP1, AP2, and
AP3 isolates. The total endophytic bacteria obtained from seaweed were seven isolates.

Endophytic
Bacteria

(@) (b) ©)

Figure 2. Isolation results, part (a) Upper leaves, (b) Lower leaves, (c) roots.

Colony Morphological Characterization of Endophytic Bacterial Isolates

The morphology of isolated endophytic bacterial colonies which have their own
characteristics, therefore the next step is to proceed to the macroscopic observation stage
which is covered with the color of the colonies, the shape of the colonies, the edges and the
surface of the endophytic bacterial colonies.
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Table 1. Morphological and Physiological Results of Endophytic Bacterial Isolates

Isolate Morphology Cell Morphology
Host Code Form Arrangement .
Bacteria Isolate  Cell Cell Cit Gel Starc  sulfide Genus conjecture
Endophytes Grams ; h Hydrol
atir hydro ysis
DP1 Basil Single N - Rhizobium
DPp2 Basil forming + 4+ -+ o+ - Corynebacterium
Palisade
DP3 Basil in pairs -+ -+ 4+ +  Alcaligenes
DP4 Coccus  in pairs -+ -+ 4+ - Paracoccus
AP1 Basil forming -+ o+ o+ 4+ +  Alcaligenes
V Formation
AP2 Coccus  Single + + -+ O+ - Stoptylococcus
AP3 Coccus  Single -+ -+ 4+ +  Proteus

Bacterial Rejuvenation Test
Take 1 ose of pathogenic bacterial colonies, namely E.coli bacteria and 1 ose of S.aureus
colonies into a tube containing NB media, then stir until cloudy and incubate at 36 " C for
24 hours. 10° CFU/ml then incubated for 24 hours (Ningsih, 2013; Rahayu et al., 2018).

Isolate Bakteri Endofit Mikroskopis
Total endophytic bacteria obtained from Seaweed (Padina sp) as a result of the isolation

results obtained four isolates from the leaves, namely four isolates which were gram
negative. And three isolates from roots, namely three isolates, namely the second is a gran
negative and o ne isolate which is a gran positive. The total endophytic bacteria obtained
from seaweed were seven isolates.
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Figure 3. Morphology of leaf isolates (a) DP1, (b) DP2, (c) DP3, (d) DP4
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Figure 4. Morphology of Root isolates (a) AP1, (b) AP2, (c) AP3.

Antibacterial Test of Endophytic Bacteria which have potential as Antibacterials
Screening of endophytic bacteria that have potential antibacterial content showed seven
isolates of endophytic bacteria that have antibacterial activity against S. aureus and
Escherichia coli, namely isolates DP1, DP2, DP3, DP4, AP1 AP2, AP3

Table 2 . Diameter of Inhibition Zone of Seaweed Endophytic Microbe Isolate (Padina sp)
against Test Bacteria E. coli and S. aureus

Bacterial Inhibition Zone Inhibition Zone
Isolate Escherichia coli Staphylococcus aureus
Endophytes (Mm) (Mm)
DP1 10,0 10,1
DP2 8,29 9,75
DP3 7,81 10,7
DP4 8,0 10,75
AP1 7,15 11,85
AP2 7,85 11,25
AP3 8,12 11,55

Note: DA = Leaf, AK = Root, BT = Bricking
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Figure 5. Diameter of the zone of inhibition of endophytic bacteria against Escherichia coli
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Figure 6. Diameter of the zone of inhibition of endophytic bacteria against Staphylococcus
aureus

DISCUSSION

According to Lawalata et al., (2010) Colonies of endophytic bacteria obtained from
isolation for two days where the initial stages were embedding pieces of seaweed leaves and
roots in Nutrient Agar media. The isolates obtained consisted of seven isolates, namely
four isolates from seaweed leaves DP1, DP2, DP3, DP4 and three isolates from seaweed
roots AP1, AP2, AP3. The results of the antibacterial test found that the seven isolates of
endophytic bacteria had antibacterial ability against E. coli bacteria. and S. aureus is a
gram-negative bacteria. Bacteriocins produce clear zones that are bright, round and wide,
so if the zones that appear are not the same then it is thought that the clear zones that
appear are caused by acid, hydrogen peroxide or diacetyl activity (Lawalata et al., 2019).

The results of the antibacterial test, obtained one bacterial isolate that made the
largest clear zone against E.coli bacteria compared to the other six bacterial isolates,
namely Isolate DP1 this isolate made a clear zone of 8.55mm and for S. aureus microbes
that made a clear zone the largest compared to the other seven isolates is isolate AP3 of
11.55 mm. The clear zone shows the potential of these bacteria to react to the secretion of
bioactive compounds in the media for the benefit of survival by inhibiting the growth of
other microbes around it (Syahrurahman et al., 2010; Kasi et al., 2017).

The different results in the diameter of the clear zone could be due to several
factors, for example, the conditions during incubation, the process of endophytic microbial
growth, and the stability of the antibacterial media. In Table 1, the isolates DP1 and AP1
are isolates that have the largest diameter of the clear zone compared to the other five
isolates. The results of the antibacterial activity test results of endophytic bacteria for
twenty-four hours showed that the seven isolates that had the ability as antibacterial against
E. coli were isolates DP1 (10 mm), DP2 (8.29 mm), DP3 (7.81 mm), DP4 (8.0 mm), AP1
(11.85 mm), AP2 (11.25 mm) and AP3 (11.55 mm). and those that have potential on S.
Aureus bacteria are DP1 (10 mm), DP2 (8.29 mm), DP3 (7.81 mm), DP4 (8.0 mm), AP1
(11.85 mm), AP2 ( 11.25 mm) and AP3 (11.55 mm).
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The yield of 2 clear zone diameters for each endophytic bacterial isolate could be
due to several factors. According to Soedarto (2015), some of the factors that influence the
formation of the diameter of the clear zone are due to the process of growth of endophytic
microbes and can be due to the sensitivity of pathogenic bacteria to antibacterial
compounds found in endophytic microbes that affect the diameter of the resulting clear
zone (Rahmi et al, 2015; Husni et al., 2014). According to Soedarto (2015); Pasappa
(2022), there were different results on the diameter of the clear zone on the sensitivity of
E.coli and S. aureus bacteria to antibacterials which were influenced by the structure of the
gram-positive and gram-negative microbial cell walls. Gram-positive bacteria are
antibacterial, because the structure on the cell walls of gram-positive microbes is simpler
than the structure on the cell walls of gram-negative microbes. This difference makes it
easier for antibacterial compounds to enter gram-positive microbial cells (Fithriyah, 2015);
(Susanto, 2003). The presence or absence of an antibacterial activity in isolates of
endophytic bacterial colonies can be caused by several factors, including the thickness of
the agar media, the pH of the media, the composition of the medium, the temperature and
also the incubation time (Alviana, 2016).

The seven endophytic bacterial isolates were characterized macroscopically by
observing the shape, color, edges, size and elevation of the endophytic bacterial isolates
(Aliah et al., 2016). The different characterization of colonies is based on table 3. DP
colonies have a point shape (punctiform), the appearance of the colony (glossy) is shiny,
the edges are flat (entire), the texture of the colony (viscous) is thick and has a color
(colour) milky white with a surface shape ( raised) whose height looks slightly visible but
evenly distributed in all parts of the surface. BT colonies have the shape of a colony point
(punctiform), the appearance of the colony (glossy) is shiny. Morphological or
physiological characterization has its goals, namely by looking at the shape of the colony,
the color of the colony, the edges and elevation of the colony (Karimela & Frans, 2020).
Biochemical characterization was carried out with gelatin hydrolysis test, catalase test,
citrate test, starch hydrolysis test, Indole Motility Sulfate test. The seven endophytic
bacterial isolates that had been identified in terms of morphological, physiological and
biochemical characterization, six endophytic bacterial isolates found six species that
matched according to Jawetz & Melnick, 2015) Isolate DP1 has similarities with the genus
Rhizobium leguminosarium, Isolate DP2 has similarities with the genus Corynebacterium,
Isolates DP3 and AK1 have similarities with the genus Alcaligenes sp, isolate AP1 isolate
DP4 has similarities with the genus Paracoccus alcaliphilus while isolate AP2 has
similarities with the genus Stoptylococcus. AP3 isolate has similarities with the genus
Proteus (Arlita et al., 2013).

CONCLUSION

Isolate of endophytic bacteria that has potential as an antibacterial with the largest diameter
of the inhibition zone because it is suspected to have more antibacterial compounds than
the other isolates, namely isolate AP3 with a diameter of (11.55) mm against S.aureus and
isolate DP1 (10.0 ) mm against E.coli bacteria. AP3 and DP1 isolates had a larger zone
suspected because their antibacterial properties were higher than the other isolates

Akay et al, (2023) Antimicrobial Activity of Endophyte Bacteria Isolated from Seaweed (Padina sp) ... | 262



Jurnal Pembelajaran Dan Biologi Nukleus p-1SSN: 2442-9481
Vol 9 (2): 255-264, July 2023 e-ISSN: 2685-7332

REFERENCE

Aliah, N., Susilawaty, A. and A.Ibrahim, I. (2016) ‘Uji Efektivitas Ekstrak Daun Cengkeh
(Syzigium Aromaticum) Sebagai Repellent Semprot Terhadap Lalat Rumah
(Musca Domestica)’, Jurnal Penelitian, 2(3), pp. 113-120.

Alviana, N. (2016) ‘Uji Efektivitas Antibakteri Ekstrak FEtanol Daun Krisan
(Chrysanthemum morifolium Syn. Dendrathema grandiflora) Terhadap
Staphylococcus aureus dan Escherichia coli. (Skripsi). Yogyakarta: Fakultas
Teknobiologi Program Studi Biologi. Universitas Atma Jaya Y’, Universitas Atma
Jaya Yogyakarta, pp. 1-16.

Arlita, N.R., Radjasa, O.K. and Santoso, A. (2013). Identifikasi Pigmen Karotenoid Pada
Bakteri Simbion Rumput Laut Caulerpa cupressoides (Vahl) C. Agardh’, Journal of
Marine Research, 2(3), pp. 68—77. Available at: https://ejournal-s1.undip.ac.id.

azhar, N. (2017). Isolasi Dan Identifikasi Bakteri Endofit Rumput Laut Spesies Halimeda
macroloba dari Pulau Maspari, Ogan Komering Ilir Sumatera Selatan. Universitas
Sriwijaya Inderalaya. Available at: https://repository.unsri.ac.id.

Bryn Daisy, G.S. (2003). Bioprospecting for Microbial Endophytes and Their Natural
Products’, Microbiology and molecular biology review, 67(2), pp. 492-502.
doi:10.2307/1592233.

Budiarti, R.S. and Kartika, W.D. (2016). Isolasi Bertahap Bakteri Pendegradasi Limbah
Tandan Kosong Kelapa Sawit di PT.Erasakti Wira Forestama Muaro Jambi,
Biospecies, 9(1), pp. 7-14.

Cahyani RP. (2019). Escherichia coli. Universitas Muhammadiyah Surabaya. Available at:
https://repository.um-surabaya.ac.id/4858/3/bab_2_.pdf.

Fardiaz, S. (2014). Modul 1 Struktur Sel Mikroorganisme’, in Universitas Terbuka Repository,
pp. 1-7. Available at: http://repository.ut.ac.id/4571/1/PANG4214-M1.pdf.

Husni, A., Ustadi, U. and Hakim, A. (2014). Penggunaan Ekstrak Rumput Laut Padina sp.
Untuk Peningkatan Daya Simpan Filet Nila Merah Yang Disimpan Pada Suhu
Dingin (The Use of Seaweed Padina sp. Ectract to Extent Shelf Life of Refrigerated
Red Nile Fillet)’, Jurnal Agritech, 34(03), p. 239. doi:10.22146/agritech.9451.

Jawetz, Melnick., A. (2015) ‘Mikrobiologi kedokteran’, journal ipb [Preprint]. Available at:
http://journalipb.ac.id.

Julyasih, S. (2022). Senyawa Bioaktif Beberapa Jenis Rumput Laut Dan Aktivitas
Penghambatan Terhadap Jamur Aspergilius flavus Pada Tanaman Jagung (Zea mays
L.Y’, Jurnal Perikanan Unram, 12(3), pp. 450—456. doi:10.29303/jp.v1213.363.

Karimela, E.J., Frans.G.I., H.A.D. (2020) ‘Karakteristik Staphylococcus aureus yang

Akay et al, (2023) Antimicrobial Activity of Endophyte Bacteria Isolated from Seaweed (Padina sp) ... | 263



Jurnal Pembelajaran Dan Biologi Nukleus p-1SSN: 2442-9481
Vol 9 (2): 255-264, July 2023 e-ISSN: 2685-7332

Diisolasi dari Ikan Asap Pinekuhe Hasil Olahan Tradisional Kabupaten Sangihe’,
journal ipb [Preprint]. Available at: http://jurnalipb.ac.id.

Kasi, P.D., Ariandi and Mutmainnah, H. (2017) ‘Uji Antibakteri Isolat Bakteri Asam
Laktat yang Diisolasi dari Limbah Cair Sagu terhadap Bakteri Patogen’, Jurnal
Biotropika, 5(3), pp. 97-101. doi:10.1109/UMEDIA.2008.4570869.

Lawalata, Helen J., L. Sembiring, and E.S.R. (2010) ‘“Bakteri asam laktat pada bakasang
dan aktivitas penghambatnya terhadap bakteri patogen dan pembusuk."’, Prosiding
Seminar Nasional Biologi [Preprint].

Lawalata, H.J., Rengkuan, M. and Satiman, U. (2019) ‘Antibacterial Activities of Lactic
Acid Bacteria from Langsat Fruit (Lansiumdomesticum) against Phatogenic
Bacteria and Spoilage Bacteria’, International Journal of Environment, Agriculture and
Biotechnology, 4(6), pp. 1806-1810. doi:10.22161/ijeab.46.29.

Majid, A., Ajizah, A. and Amintarti, S. (2020) ‘Panduan Mikrobiologi Umum’, in
Mikrobilogi Umum, pp. 1-41.

Nawaly H, A.B. Susanto, J.L.A.U. (2008). Senyawa Bioaktif Dari Rumput Laut Sebagai
Antioksidan, Seminar Nasional X Pendidikan Biologi FKIP UNS, (2000), pp. 1-5.
Available at: https://media.neliti.com/media/publications/174332-ID-senyawa-
bioaktif-dari-rumput-laut-sebaga.pdf.

Pasappa, N., Pelealu, J.J. and Tangapo, A.M. (2022). Isolasi Dan Uji Antibakteri Jamur
Endofit Dari Tumbuhan Mangrove Soneratia alba Di Pesisir Kota Manado. Jurnal
Pharmacon, 11(2), 1430-1437.

Rahayu, W.P., Nurjanah, S. and Komalasari, E. (2018). Escherichia coli: Patogenitas, Analisis,
dan Kajian Risiko, Journal of Chemical Information and Modeling. IPB Press.

Susanto, J.P. dan N.S. (2003). Pengaruh Logam Dan Konsentrasi Substrat Terhadap
Pertumbuhan Dan Aktivitas Bakteri Proteolitik Pada Proses Deproteinasi
Cangkang Rajungan, Jurnal Teknologi Lingkungan, 7(2), 40—45.

How To Cite This Article, with APA style :

Akay, F., Ngangi J., & Lawalata H J. (2023). Antimicrobial Activity of Endophyte
Bacteria Isolated from Seaweed (Padina sp.) on The Growth of Bacteria
Escherichia coli and Staphylococcus aureus. Jurnal Pembelajaran dan Biologi Nukleus,

92), 255-264. https://do1.org/10.36987/jpbn.v912.3632

Akay et al, (2023) Antimicrobial Activity of Endophyte Bacteria Isolated from Seaweed (Padina sp) ... | 264



