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Abstract. Ambarwati A, Santoso B, Sofyan A. 2023. Phylogenetic analysis of Streptomyces producing antimicrobial agent isolated from 
Kukup Beach Sand, Yogyakarta, Indonesia. Biodiversitas 24: 2374-2383. Microorganisms such as bacteria, fungi, and Streptomyces are 

sources of bioactive compounds. Streptomyces is known as the largest antibiotic-producing genus. This study aimed to determine the 
antimicrobial activity of Streptomyces isolates and analyze the relationship between Streptomyces isolates based on the 16S rRNA gene 
sequence. The Streptomyces isolates were screened for their antimicrobial activity based on their ability to inhibit test bacteria growth 
using the agar block method. The selected isolates that showed antimicrobial activity were molecularly characterized using 16S rRNA 
gene sequence analysis. The result showed 32 Streptomyces isolates successfully isolated on SCA and Raffinosa Histidine Agar media. 
Among 32 isolates, it was observed that five isolates demonstrated the ability to inhibit the test bacteria growth on 9 to 25 mm of 
inhibition zone diameters. The BRI-18 isolate showed the highest antimicrobial activity inhibiting Bacillus subtilis G. FNCC 0060 on 25 
mm of inhibition zone diameter (strong inhibition category). Based on 16S rRNA sequences, it was known that five isolates belonged to 

Streptomyces. BLAST analysis on the ARA-5 isolate revealed that it was closely related to Streptomyces griseoincarnatus strain JCM 
4381 with 99.62% sequence similarities. The AR3-29 isolate was a sister clade identical to Streptomyces rochei strain NRRL B-1559 
with a 99.35% similarity level. The BRI-18 and BRI-19 isolates were the most similar to Streptomyces fradiae strain NBRC 12773 on 
96.87% and 95.15% index similarity, respectively, whereas the BRI-35 isolate demonstrated the highest similarity to Streptomyces 
zhihengii strain YIM T102 (97.02%). The research demonstrated that Streptomyces isolates from Kukup beach sand showed the 
potential as an antimicrobial agent.  
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INTRODUCTION 

Antibiotics are widely known as drugs to control 

infectious diseases. However, there have been many reports 

of resistance of pathogenic bacteria to existing antibiotics. 

This has prompted research to find new types of antibiotics. 

In addition, microorganisms, including bacteria and fungi, 

are sources of bioactive compounds that will never run out 

to be studied.  

Several studies have been conducted to find the 

antimicrobial substance from fungi, including: endophytes 
(Bhardwaj et al. 2017) and bacteria (Nayaka et al. 2019; 

Ambarwati et al. 2019), endophyte bacteria (Leonita et al. 

2015; Yuwantiningsih et al. 2015; Mohammed et al. 2017; 

Syed et al. 2017; Gislin et al. 2018; Moi et al. 2018), 

Actinomycetes (Wulandari and Rahayu. 2015; Retnowati et 

al. 2017; Nayaka et al. 2018; Al-Ansari et al. 2019), and 

Streptomyces (Beiranvand et al. 2017; Ambarwati et al. 

2020). 

In addition, ten isolates of Actinomycetes from the 

Merapi Mount have antibacterial activity against E. coli, 

with the strongest isolate being D (S4), with a zone of 

irradiation with a diameter of 17.25 mm (Wulandari and 
Rahayu. 2015). Furthermore, 77 of 167 Actinomycetes 

isolates from different mangrove and rhizosphere 

environments exhibited antibacterial properties (Retnowati 

et al. 2017).  

Gram-positive and Gram-negative infections were 

effectively combated by the chosen Streptomyces sp ES2 

(Al-Ansari et al. 2019). Streptomyces sp CRB46, found in 

the rhizosphere of Cyperus rotundus L. in the Cemoro 

Sewu highlands of Indonesia, inhibited 11 out of 12 

examined microorganisms with a diameter of the inhibition 

zone about 17 to 35 mm (Ambarwati et al. 2020). 
Streptomyces is a member of Actinomycetes, widely 

known for producing secondary metabolite bioactive 

compounds. Bioactive compounds produced by Streptomyces 

can act as enzyme inhibitors (El-Hadedy et al. 2015), 

antioxidants (Siddharth and Vittal. 2018), growth-

promoting factors (Fatmawati et al. 2019; Wahyudi et al. 

2019; Saraylou et al. 2021), antitumor (Ahmad et al. 2017), 

anticancer (Osama et al. 2022), and especially as 

antibiotics.  

Actinomycetes, particularly Streptomyces, can be 

isolated from various places, including: rice rhizosphere 

soil (Ambarwati et al. 2012a), soil (Nayaka et al. 2018; 
Muthuraj et al. 2021), sediment river-soil samples (Nayaka 

et al. 2020a), soybean rhizosphere soil (Mariastuti et al. 
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2018; Fatmawati et al. 2019), corn rhizosphere (Wahyudi et 

al. 2019), Alternanthera sessilis (L.) DC. rhizosphere soil 

(Nayaka et al. 2020b). In addition, Streptomyces is also 

found in mangroves (Retnowati et al. 2018), ocean 

(Kamjam et al. 2017; Paderog et al. 2020; Guerrero-Garzón 

et al. 2020; Tenebro et al. 2021), freshwater sediment 

(Nayaka et al. 2020c) and also in the desert (Ouchari et al. 

2019). 

The sand beach is one of the extreme habitats for 

microorganism life. It's caused by environmental factors 
that do not support microorganisms' growth, such as high 

salt content, temperature, and humidity. The microorganism 

density living in extreme environments is generally not 

abundant. Nevertheless, it can usually produce bioactive 

substances. In extreme habitats, microorganisms can 

generally be found that can produce secondary metabolite 

bioactive compounds (Sivalingam et al. 2019).   

This study aimed to determine the antibiotic activity of 

Streptomyces isolates and analyze the relationship between 

Streptomyces isolates based on the 16S rRNA gene 

sequence. Several studies have succeeded in isolating and 
molecularly identifying Actinomycetes, especially 

Streptomyces. Therefore, 87 actinobacteria can be isolated 

from mangrove forests in Malaysia (Lee et al. 2014). A 

total of 8 species of Actinobacteria have antimicrobial 

activity (SuPei et al. 2014). Research by Retnowati et al. 

(2018) has successfully isolated Actinomycetes isolates 

from the Torosiaje Mangrove Forest, Gorontalo. 

Sivalingam et al. (2019) also successfully identified one 

isolate as Streptomyces sp. BDUSMP 02 isolated from 

mangrove sediments. 

MATERIALS AND METHODS  

Sample collection 

Sand samples were taken from Kukup Beach of 

Kemadang Village, Tanjungsari Subdistrict, Gunungkidul 

District, Yogyakarta, Indonesia (Figure 1). Sampling sites 

were located at coordinates -6.9958-S; 110.3694-E. Sand 
samples were collected at a depth of about 10 cm by a soil 

core. Sand samples were collected from three sites and 

placed on sterile plastic.  

Isolation and purification 

Isolation was performed using standard procedures on 

Starch-Casein Agar (SCA) and Raffinose-Histidine Agar 

(RHA) media with 50.0 gmL-1 cycloheximide and 50 gmL-1 

nystatin, and then a serial dilution was made up to 10-4. 

Next, the incubation is conducted at 28°C for 4 to 14 days. 

Finally, the purification was conducted on each colony, 

showing different appearances; this was conducted on SCA 
media. 

 

 

 

 
 
Figure 1. Location of sand samples, Kukup Beach, Tanjungsari Subdistrict, Gunungkidul District, Yogyakarta, Indonesia (Google 
maps, 2023) 
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Antimicrobial activity assay  

Antimicrobial activity assay was carried out on 32 

purified Streptomyces isolates against four test bacteria, 

namely: Staphylococcus aureus Rosenbach (S. aureus) 

ATCC 25923, Bacillus subtilis G. (B. subtilis) FNCC 0060, 

Escherichia coli E. (E. coli) ATCC 35218 and Pseudomonas 

aeruginosa A. (P. aeruginosa) ATCC 27853. The 

antimicrobial activity was based on the agar block method 

on 6 mm of block diameter (Nedialkova and Naidenova 

2005). The test bacteria culture was then incubated at 30℃ 
for 24 hours. Antimicrobial activity was determined based 

on the diameter of the inhibition area that showed by the 

clear area around the agar block. Furthermore, the size of 

the inhibition area is categorized into: (i) weak if the 

diameter of the inhibition area is between 7-15 mm, (ii) 

moderate if the diameter of the inhibition area is 16-25 

mm, and (iii) strong if it is more than 25 mm (Nedialkova 

and Naidenova 2005). 

Identification of Streptomyces isolates 

The potential Streptomyces isolates were identified 

based on cell morphology by Gram staining and spore 
chain morphology by Scanning Electron Microscope 

(SEM) (JEOL JSM 5310 LV). 

DNA extraction of bacterial isolates  

Before DNA isolation, the Streptomyces isolate was 

first grown in 20 mL of liquid Raffinosa Histidine medium. 

It was then incubated in an incubator shaker and shaken at 

160 rpm at 28°C for seven days. After that, the 

Streptomyces culture isolate was centrifuged at 4,000 rpm 

for 5 minutes to separate the pellets from the supernatant. 

Next, Streptomyces isolate pellets were put into an 

Eppendorf tube, and 2.0 mg glass beads and 1.0 mL lysis 
buffer were added. Furthermore, DNA extraction of 

Streptomyces isolates was carried out using the standard 

method (Magarvey et al. 2004). 

PCR amplification of 16S rRNA gene 

The 16S rRNA gene was amplified by using universal 

primers 27F (5'-AGAGTTTGATCCTGGCTCAG-3') and 

1492R (5'-TACGGCTACCTTGTTACGACTT-3') on BIO-

RAD T100 Thermal Cycler (Magarvey et al. 2004). The 

total volume of the PCR reaction was as much as 25 µL, 

including: 1-2 µL of genomic DNA on 20 ngµL-1 of 

concentration; 12.5 µL Go Taq®Green (Bioline) Master 

MIX; 1 µL primer 27F and 1 µL primer 1492R and 8.5-9.5 
µL ddH2O. The PCR reaction was carried out under the 

following conditions: pre-denaturation at 96oC for 5 

minutes followed by 30 cycles at 95oC for 1 minute, 

annealing at 54oC for 2 minutes, elongation at 72oC for 2 

minutes, and then the final elongation at 72oC for 10 

minutes. First, the PCR product was visualized by agarose 

gel electrophoresis by adding 5 µL of cyber. Next, the PCR 

program was run at 90 volts for 40 minutes in 1X TBE 

buffer, then the DNA band was observed under UV light. 

In addition, the amplification used was a 1 kb DNA ladder 

and 100 bp plus DNA ladder as markers. 

DNA sequencing 

The 16S rRNA gene sequencing was conducted at First 

BASE Laboratories Bhd in Selangor, Malaysia. The PCR 

purification KIT BigDye® Terminator v3.1 Cycle 

Sequencing Kit was used to purify the PCR product. The 

ABI PRISM 3730xl Genetic Analyzer, developed by 

Applied Biosystems, USA, was used for sequencing. The 

assembled, examined, and altered DNA sequences were 

assembled using the CAP3 software program and 

compared to bacteria sequences from the NCBI database. 
The sequences were then aligned with the available 

database, and the program BLAST (Basic Local Alignment 

Search tool) was used to analyze and find sequence 

similarity (Altschul et al. 1990). 

Reconstruction of the phylogenetic tree 

The DNA sequences of the potential Streptomyces 

isolates were aligned with CLUTALX multiple alignments 

(Thompson et al. 1997). The phylogenetic tree was 

constructed using the MEGA version 7 program (Kumar et 

al. 2016), performed using the neighbor-joining method, 

and validated by 1000X bootstrapping as described by 
Saitou and Nei (1987). 

RESULTS AND DISCUSSION 

The density of Streptomyces isolates 

The Streptomyces population growing on RHA media 

was more than on SCA media. The results of the 

Streptomyces density measurements are presented in Table 1. 

Purification results 

The purification results obtained as many as eight pure 

isolates growing on SCA medium and 24 pure isolates 

growing on RHA. The results of Streptomyces purification 

from samples of Kukup sand beach on SCA and RHA 
medium are presented in Table 2. The results of five 

potential Streptomyces isolates from samples of Kukup 

sand beach are presented in Figure 2. 

The potential Streptomyces isolates as antimicrobial agent 

Among five of 32 Streptomyces isolates potential 

antimicrobial agents. The results of the five Streptomyces 

isolates inhibition test are presented in Table 3 and Figure 

3. Table 3 shows that the BRI-18 isolate was the best in 

inhibiting Bacillus subtilis FNCC 0060 with a diameter of 

an inhibition zone of 25 mm (the clear zone is categorized 

as moderate). 

 
 

Table 1. The density of Streptomyces isolates on sand samples 

from Kukup Beach, Gunungkidul District, Yogyakarta, Indonesia 
 

 Isolation media 
Density average of Streptomyces isolates 

(Cfu/g-dw) 

SCA 610,924.666 ± 553,424.232 (6.1±5.5 X 105) 
RHA 770,878.222 ± 621,552.658 (7.7±6.2 X 105) 
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Table 2. Number of Streptomyces isolates on sand of Kukup 
Beach, Gunungkidul District, Yogyakarta, Indonesia 

 

Medium 
Total 

isolate 
Isolate code 

SCA 8 AS3-1, AS3-2, AS3-3, AS3-4, BS3-1, 
BS3-3, BS3-5, BS3-6 

RHA 24 ARA-1, ARA-5, AR3-23, AR3-29, BR3-5, 

AR2-1, AR2-2, AR2-28, AR1-2, BR1-18. 
BR1-19, BR1-35, BR3-3, BR3-6, CR3-25, 
CR2-1, CR2-2, CR2-3, CR2-4, CR2-5, 
CR2-6, CR2-7, CR3-44, CR3-46 

Total 32  

Table 3. Inhibition test of Streptomyces isolates from sand on 
Kukup Beach, Gunungkidul District, Yogyakarta, Indonesia 

 

 

Isolate 

code 

Inhibition diameter (mm) 

S. aureus 

ATCC 25923 

B. subtilis 

FNCC 0060 

E. coli 

ATCC 5281 

P. aeruginosa 

ATCC 27853 

ARA5 12 - - - 
AR3-29 - 17 - - 

BR1-18 16 25 15 15 
BR1-19 13 24 13 15 
BR1-35 9 - - - 

 
 

 

   
A B C 

  

 

D E  
Figure 2. The five potential Streptomyces isolates from Kukup Sand Beach, Gunungkidul District, Yogyakarta, Indonesia. A. ARA 5. B. 
AR3-29. C.BR1-18. D. BR1-19. E. BR1-35 
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Figure 3. The inhibition of Streptomyces isolates from Kukup Beach, Gunungkidul District, Yogyakarta, Indonesia sand against test bacteria 
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Cell and spores morphology of Streptomyces isolates 

The results of cell morphology observations showed 

that the five isolates found were in the form of branched 

rods, purple, and Gram-positive, a characteristic of 

Streptomyces (Figure 4). The spores morphology of five 

potential Streptomyces isolates are presented in Figure 5. 

Molecular identification of Streptomyces isolates 

Molecular identification is done through DNA isolation, 

PCR, and sequencing. The sequencing result is presented in 

Table 4, and the phylogenetic tree of Streptomyces isolates 
is presented in Figure 6. 

 

Discussion 

SCA and RHA media are two selective media used to 

grow Streptomyces. Both media were also used to isolate 

Streptomyces from the rhizosphere of Cyperus rotundus L. 

(Ambarwati et al. 2012b). In addition, SCA was also used 

to isolate Actinomycetes from soil samples and various 

rhizosphere (Retnowati et al. 2017; Vishwanatha et al. 

2017). Microorganisms can use raffinose, starch, and 

casein, including Streptomyces, as a carbon source.  In 
addition to selective media, cycloheximide and nystatin 

were added (Ser et al. 2016). Both are antifungal 

functioning to prevent the growth of fungi (Charousoviá et 

al. 2015; Priyadarshini et al. 2016). This is performed to 

avoid confusion, as Streptomyces has filamentous colonies 

morphology similar to fungi. 

Based on Table 1, Streptomyces density on the sand 

sample of Kukup Beach was 6.1±5.5 X 105 in SCA media 

and 7.7±6.2 X 105 in RHA media. The study by Patil et al. 

(2016) concluded that the average population of 

Actinomycetes in the sediment of Thoothukkudi east coast 

India was 1.89 X 105 CFU/g while in the seawater was 1.96 

X 104 CFU/g. Moreover, to produce antibacterial 
substances, the activity tests were carried out on four test 

bacteria, two Gram-positive and two Gram-negative, to 

determine the ability of Streptomyces isolates. Those tests 

bacteria, namely S. aureus ATCC 25923, B. subtilis FNCC 

0060, E. coli ATCC 5281, and P. aeruginosa ATCC 

27853. Based on the result of the research, it was known 

that among 32 Streptomyces isolates, only five isolates 

could inhibit the test bacteria. Therefore, the antimicrobial 

activity-test results produced by the Streptomyces isolates 

from the Kukup sand beach will be analyzed quantitatively 

and qualitatively. Quantitative analysis was carried out by 
measuring the size of the inhibition area formed on the test 

microorganism. In comparison, the qualitative analysis was 

carried out by classifying the size of the inhibition area. 

 

 

Table 4. The comparison of Streptomyces isolates sequencing with comparative Streptomyces sequence 

 

Isolate Closest comparison Query Identity Accession number 

ARA 5 Streptomyces griseoincarnatus strain JCM 4381 93% 99.62% MT760527.1  
AR3-29 Streptomyces rochei strain NRRL B-1559 100% 99.35% NR_116078.1 
BR1-18 Streptomyces fradiae strain NBRC 12773 99% 95.15% NR_112270.1 
BR1-19 Streptomyces fradiae strain NBRC 12773 100% 96.87% NR_112270.1 

BR1-35 Streptomyces zhihengii strain YIM T102 99% 97.02% NR_146828.1 
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D E  

 
Figure 4. Identification of Streptomyces cell morphology by Gram staining. A. ARA-5. B. AR3-29. C. BR1-18. D. BR1-19. E. BR1-35 
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Figure 5. Identification of Streptomyces spores morphology by scanning electron microscope. A. ARA-5. B. AR3-29. C. BR1-18. D. 

BR1-19. E. BR1-35 
 
 

 

 
 
Figure 6. Phylogenetic tree of Streptomyces isolates from sand of Kukup Beach, Gunungkidul District, Yogyakarta, Indonesia  
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Based on Gram staining, it was observed that the five 

potential isolates from Kukup sand beach showed 

characteristics as members of Streptomyces, branched-rod, 

purple, and Gram-positive (Figure 4). In addition, the five 

isolates' spore chain morphology and surface 

ornamentation showed Streptomyces characteristics; the 

minimum spore chain length is three. Based on the SEM 

result, it was observed that: isolates ARA-5 had spore 

morphology of rods with warty spore surfaces; AR3-29 had 

spore morphology of rods with smooth spore surfaces; 
BR1-18 and BR1-19 had a similarity, both were with 

smooth surfaces; BR1-35 had spore morphology of rods 

with a hairy spore surface (Figure 5).  

Table 3 shows that the four isolates could inhibit S. 

aureus ATCC 25923, three could inhibit B. subtilis FNCC 

0060, and two could inhibit E. coli ATCC 5281 and P. 

aeruginosa ATCC 27853, respectively. The study indicates 

that the inhibition of Streptomyces isolates on Gram-

positive is better than on Gram-negative bacteria. It can be 

observed regarding the number of test bacteria that can be 

inhibited and the size of the inhibition area. Two isolates, 
namely BRI-18 and BR1-19 isolates, have high potential as 

antimicrobials. Judging from the number of microorganisms 

tested and their inhibitory strength, they could inhibit the 

growth of four tested bacteria. It was found that BR1-18 

isolates were superior to BR1-19 isolates. The BR1-18 was 

the best isolate in inhibiting B. subtilis FNCC 0060 with a 

diameter inhibition zone of 25 mm (moderate inhibition 

category).  

Several previous studies have succeeded in finding 

microorganisms from marine as producers of antimicrobial 

compounds. For example, 47 out of 186 Streptomyces 
isolates from marine sediments collected in British 

Columbia, Canada's temperate cold waters, showed 

antibacterial activity (Dalisay et al. 2013). Although 16 

Actinomycetes isolates from marine sediments were found 

along the southern coast of the Bay of Bengal, at least one 

of the test organisms was resistant to their antifungal 

effects (Mohan et al. 2014). 

A study by Burhamzah et al. (2016) concluded after 

being fermented in starch nitrate broth for 11 days, isolate 

GLS-01, a marine actinomycetes isolate obtained from 

marine sediment of the Galesong Coast, exhibited 

antibacterial activity against S. aureus and E. coli. Another 
study concluded that most deep-sea Actinomycetes 

substances had antibacterial properties (Kamjam et al. 

2017). Among 59% of the 163 Actinobacteria isolates from 

Merzouga sand demonstrate activity against one or more of 

the three types of microorganisms: Gram-positive, Gram-

negative, and the yeast Candida albicans (C.P.Robin) 

Berkhout (Ouchari et al. 2019). With a 96.4% growth 

inhibition rate, the crude extract of Streptomyces 

griseorubens strain DSD069, isolated from marine 

sediments collected in Romblon, Philippines, exhibits the 

highest antibacterial activity (Paderog et al. 2020). Sabido 
et al. (2020) found that one isolate of actinomycetes from 

maritime sediments collected near the shore of Islas de 

Gigantes, Iloilo, Philippines, showed strong activity against 

the multidrug-resistant S. aureus (MRSA). Six 

Streptomyces strains were found in the sea sand of a beach 

in northern Portugal. They can inhibit C. albicans with 

MIC values between 3.90 and 125 g mL-1 (Ribeiro et al. 

2020). 

One isolate (M3) from ten Actinomycetes was found in 

a mangrove habitat on the Red Sea coast. It exhibited broad 

antagonistic activity against B. subtilis ATCC 6633, E. coli 

ATCC 19404, S. aureus ATCC 6538, P. aeruginosa ATCC 

9027, and C. albicans ATCC 10231, with inhibition zones 

ranging from 12.0±0.9 to 20.0±1.9 mm (Hamed et al. 

2021). Streptomyces were found in maritime sediments in 
the west-central Philippines, where 92 of the 2,212 isolates 

showed antibacterial activity against multidrug-resistant S. 

aureus, P. aeruginosa, and E. coli (Tenebro et al. 2021). 

According to several researches, marine and sea sand 

Actinomycetes and Streptomyces isolates can potentially 

serve as antibacterial agents.  

Molecular identification in this study was performed 

with 16S rRNA gen sequencing. The sequencing result for 

the fifth isolate Streptomyces had been sent to NCBI, and it 

already obtained the accession number as follows: ARA-5 

isolate with accession number OL635580.1. AR3-29 isolate 
(accession number OL635579.1). BR1-18 isolate (accession 

number OL635581.1). BR1-19 isolate (accession number 

OL635598.1). And BR1-35 isolate (accession number 

OL635591.1). Based on the phylogenetic tree analysis, 

ARA-5 isolate is a sister clade to Streptomyces 

griseoincarnatus (Preobrazhenskaya et al. 1957) Pridham 

et al. 1958 strain JCM 4381 with accession number 

MT760527.1 (NCBI 2022b), having similarity of 99.62%. 

S. griseoincarnatus strain JCM 4381 was isolated from the 

soil and grew at 28℃. AR3-29 isolate has a familial 

relationship with Streptomyces rochei Berger et al. 1953 
strain NRRL B-1559(NR_116078.1) (NCBI 2022c), having 

similarity of 99.35%. S. rochei strain NRRL B-1559 was 

also isolated from the soil and grew at 28℃. BR1-18 

isolate has a familial relationship with BR1-19, and both 

are closely related to Streptomyces fradiae (Waksman & 

Curtis 1916) Waksman & Henrici 1948 strain NBRC 

12773 (NR_112270.1) (NCBI 2022a), each of them has the 

similarity of 96.87% and 95.15%, respectively. S. fradiae 

strain NBRC 12773 was isolated from the soil and grew at 

28°C. BR1-35 isolate is a sister clade from Streptomyces 

zhihengii Huang et al. 2017 strain YIM T102 

(NR_146828.1) (NCBI 2022d). In addition, being a 
similarity of 97.02% with S. zhihengii strain YIM T102 

include mesophilic bacteria isolated from the soil of 

rhizosphere Psammosilene tunicoides W.C.Wu & C.Y.Wu. 

These findings suggest a close link between the 

Streptomyces from the soil and the beach sand. This shows 

that Streptomyces is widespread across a variety of 

environments. 

A previous study found six alkaliphilic Streptomyces 

strains isolated from four different sites along a transect of 

a beach and dune sand system of 60 meters. The six strains 

shared more than 99% of their 16S rRNA gene sequences 
with representative strains of Streptomyces griseus I and 

one another (Antony-Babu et al. 2008). Another study 

found one isolate (InaCC A765) of three Actinomycetes 

isolates from a sand beach in Pramuka Island, Kepulauan 

Seribu, Jakarta, Indonesia, had antimicrobial activity 
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against S. aureus ATCC 6538, B. subtilis BTCC B-612, 

and E. coli BTCC B-614, with zones of inhibition 

measuring 20, 18 and 20 mm, respectively. InaCC A765 is 

closely related to Nocardia otitidiscaviarum Snijders 1924 

strain NBRC 14405 (MN826189); it has a similarity of 

96.06% (Setiawati et al. 2021). 

Among five isolates, BR1-18 isolate and BR1-19 

isolate can be considered a new species since it has 

similarity under 98.65%. According to Kim et al. (2014), 

an unknown isolate can be considered one species with the 
reference species if it has a similarity level of ≥98.65%. 

Kusuma et al. (2020) found a novel Streptomyces species, 

namely Streptomyces harenosi sp. nov., isolated from 

Indonesian sand dune soil collected at Parangkusumo, 

Yogyakarta Province, Java, Indonesia. Streptomyces 

marincola sp. nov. is proposed as a unique species name 

comprising two Streptomyces isolates, SCSIO 64649T 

(isolated from Favites sp. from the South China Sea) and 

SCSIO 03032 (isolated from deep-sea sediment from the 

Bay of Bengal in the Indian Ocean). Thirty-seven potential 

biosynthetic gene clusters are encoded by strains SCSIO 
64649T and SCSIO 03032, and their metabolic crude 

extract exhibited potent antibacterial action (Shi et al. 

2022). The studies demonstrated the potential of 

Streptomyces isolates from sandy beaches and the sea as a 

novel species. 
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