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INTRODUCTION 

Karst is a unique ecosystem that consists of thin 

soil layering the carbonate rocks, such as dolomite 

and limestone. It has vulnerable resources providing 

many species habitats and also generating ecosystem 

services in carbon cycle (Goldscheider, 2019). The 

key role of ecosystem services in karst is driven by 

microorganisms that improve the soil properties, 

drive vegetation succession (Zhu et al., 2012), and 

then become a restoration indicator (Hu et al., 2016). 

The microbial activity in karst is closely related to 

the karstification process altering the karst dynamic 

and stability (Lian, Yuan, and Liu, 2011).  

Many researches have been done on the  

microbial community, which has a role in karst  

ecosystem services. Soil microbes in karst are 

restricted by carbon and phosphorus (Chen et al., 

2019) to control the pH by the acidification process, 

so that implies to their diversity (Yun et al., 2016). 

As a diverse organism, the status of microbial  

diversity of karst could become a biomonitoring  

process of groundwater (Pronk et al., 2009), and  

microbes constructing biofilm in the cave play role 

as a biogenic process of the karst ecosystem (Borsodi 

Ade Lia Putri*and I Nyoman Sumerta 
 

Mikrobiologi Division, Research Center for Biology-LIPI 
Jl. Raya Jakarta-Bogor Km. 46, Cibinong, Bogor 16911 
email: adelia.rikardi@gmail.com 

ABSTRACT 
Karst is a unique ecosystem that consists of a thin soil layer on the carbonate rocks. It has a diverse microorganism, especially  
actinomycetes group, which might potentially produce beneficial secondary metabolites that remain unknown. In this study, we were  
interested in isolating Dactylosporangium and Micromonospora that have been potentially reported as antibiotic sources. We used two 
methods using the chemical germicide (pretreatment 1.5% phenol) compared with the SDS-YE (0.05% SDS pretreatment). Thirty-nine 
isolates actinomycetes were successfully isolated from two samples of the karst cave soils. Thirteen isolates were obtained by using the 
germicide chemical method and closely related to the genera of Dactylosporangium and Micromonospora. On the other hand, the SDS-YE 
grew twenty-six isolates which closely related to 11 genera of actinomycetes (Catenulispora, Nocardia, Rhodococcus, Ornithinimicrobium, 
Catellatospora, Dactylosporangium, Micromonospora, Streptacidiphilus, Streptomyces, Nonomuraea, and Streptosporangium). These  
results suggest that 1.5% of phenol pretreatment could preserve the genera of Dactylosporangium and Micromonospora, while the  
Streptomyces and other rare actinomycetes were killed. Among all isolates, only seven showed the antibacterial activity on tested bacteria . 
Even though the antibacterial activity of those isolates was not high, the isolation of actinomycetes from a specific substrate is necessary to 
be conducted on exploring the richness of our natural resources. 

Keywords: Actinomycetes, Dactylosporangium , Microm ponaspora, phenol, kar st 

 
ABSTRAK 

Karst adalah sebuah ekosistem yang terbentuk dari batuan karbonat yang dilapisi lapisan tanah yang tipis. Ekosistem ini memiliki  
microorganisme yang beragam, khusunya aktinomisetes yang mungkin berpotensi dalam menghasilkan metabolit sekunder bermanfaat yang 
belum diketahui khasiatnya. Pada penelitian ini, kami tertarik untuk mengisolasi genus Dactylosporangium dan Micromonosporas yang 
pernah dilaporkan berpotensi sebagai sumber antibiotik. Kami menggunakan dua metode yaitu metode kimia germisida (pra-perlakuan 1,5% 
fenol) dan dibandingkan dengan metode SDS-YE (pra-perlakuan 0,05% SDS). Tiga puluh sembilan isolat aktinomisetes berhasil diisolasi 
dari dua sampel tanah gua karst. Tiga belas isolat diperoleh dengan metode kimia germisida yang berhubungan dekat dengan dua marga 
yaitu Dactylosporangium dan Micromonospora. Disisi lain, SDS-YE menumbuhkan sebanyak 26 isolat yang termasuk kedalam 11 marga 
aktinomisetes (Catenulispora, Nocardia, Rhodococcus, Ornithinimicrobium, Catellatospora, Dactylosporangium, Micromonospora,  
Streptacidiphilus, Streptomyces, Nonomuraea, dan Streptosporangium). Hasil ini menggambarkan bahwa pra-perlakuan fenol 1,5% dapat 
mempertahankan marga Dactylosporangium dan Micromonospora sedangkan Streptomyces dan rare aktinomistes lainnya tidak dapat  
tumbuh. Dari keseluruhan isolat, hanya tujuh yang memiliki aktivitas antibakteri. Walaupun kemampuan isolat tersebut dalam menghambat 
pertumbuhan bakteri uji tidak tinggi, isolasi aktnomisetes dari substrat spesifik sangat dibutuhkan untuk mengungkap kekayaan sumber daya 
alam. 
 
Kata kunci: aktinomisetes, Dactylosporangium , Microm ponaspora, fenol, kar st 
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et al., 2012). Meanwhile, for commercial use,  

Moreno et al. (2013) report that microbes in the cave 

of karst might potentially produce beneficial second-

ary metabolites for a human that remain unknown 

(Moreno et al., 2013). Therefore, we were interested 

in isolating these microbes, especially in the  

actinomycetes group, and screening for their  

antimicrobial activity.   

The Streptomyces is the predominant member 

of actinomycetes used as a source antibiotic. The 

search for novel antibiotics and other bioactive  

compounds is important against pathogens. By  

isolation and characterization of novel actinomycetes 

from unique natural habitat, a novel metabolite and 

antibacterial ability could be obtained. In this study, 

we would like to explore the specific genera of  

Dactylosporangium and Micromonospora from the 

soils cave of karst. These genera are rare  

Actinobacteria that have a very robust function in 

medicine (Hirsch and Valdés, 2010; Tiwari and  

Gupta, 2012). They are usually used for antibiotic  

production and become a potential source for new 

drug discovery (Hirsch and Valdés, 2010; Tiwari and 

Gupta, 2012).  

In the conventional isolation techniques, most 

of the isolates recovered on agar plates have been 

identified as genus Streptomyces. By simulating a 

new performed process, the pretreatment process in 

soil samples with chemicals such as phenol, the rare 

actinomycetes which are Dactylosporangium and 

Micromonospora could be obtained. This method has 

been used to selected genus Dactylosporangium from 

soil (Chiaraphongphon et al., 2010; Thawa and Suri-

yachadkun, 2013; Thawai et al., 2018) and genus 

Micromonaspora (Hayakawa et al., 1991). Using 

appropriate isolation methods, we expect that the 

Dactylosporangium and Micromonospora from the 

soil of karst in Simeulue Island, Province of Aceh 

are isolated and screened of actinomycetes antibacte-

rial activity. 

 

MATERIALS AND METHODS 

Sampling and pretreatment of soil 

Two soil samples were collected from the Karst 

area, located Air Pinang village, Simeulue Island,  

Province of Aceh, Indonesia (Latitude: N: 02°

34'40.2'', Longitude: E: 96°15'32.1''). These samples 

were stored in sterile plastic bags and kept at 4oC 

before transferring into the laboratory for isolation. 

The soil samples were air-dried for seven days at 

room temperature. Then, the soils were grounded 

with mortar and pestle. To exclude large mineral and 

organic particles, the soil samples were sieved. 

 

Selective isolation of actinomycetes  

1. SDS-YE method  

One gram of each sample was treated with 6% 

yeast extract and 0.05% sodium dodecyl sulfate 

(SDS) (Hayakawa and Nonomura, 1989). Serial  

dilution was aseptically carried out up to 10-6. One 

hundred µl of each diluted suspension was spread 

onto the plates of Humic Acid Vitamin (HV) agar 

medium supplemented with cycloheximide (50 µg/L) 

and nalidixic acid (20 µg/L) (Hayakawa and  

Nonomura, 1987). The plates were incubated at 30oC 

for 14-21 days.  

 

2. Chemical germicide method (pretreatment with 

1.5% phenol) 

Each soil sample was prepared by mixing 1 g of 

soil into 9 ml of distilled water. The suspension was 

vigorously stirred for 10 minutes at room  

temperature. About 1 mL of supernatant was  

transferred into 9 mL of 1.5% phenol solution. Then, 

the mixture was maintained at 30oC for serial  

dilution up to 10-6 for the next step. After incubation 

for 30 minutes, 100 µl of the mixture was spread 

onto the surface of the HV agar supplemented with 

cycloheximide (50 µg/L) and nalidixic acid (20 µg/

L) plates (Hayakawa et al., 1991). When the single 

colony grows, it was regrown at 30oC on the YSA 

medium for purification. Subsequently, the purified 

isolates were preserved and kept in 10% glycerol  

at -80oC as a stock culture.  

 

Molecular identification of 16S rRNA gene  

sequence and phylogenetic analysis 

Actinomycetes isolates were cultured on the 

YSA medium for 7-14 days. The colony grown on 

the agar plate was utilized for the he DNA  

extraction. Firstly, the biomass of actinomycetes was 

harvested by scraping off the mycelia and the spores 

of the colony from the YSA medium and put into a 

microtube for overnight at -20oC incubation. After 
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incubation, the mycelia and spores of actinomycetes 

were cleaned three times with distilled water (500 

µl). The genomic DNA was then extracted following 

Franco-Correa et al. (2010) method. PCR was  

performed to amplify the 16S rRNA gene with a set 

of universal bacterial primers 27F (5' AGAGTTTGA 

TCMTGGCTCAG 3') and 1492R (5' TAC-

GGYTACCTTGTTACGACTT 3') for full length.  

The PCR condition performed by an initial  

denaturation at 94oC for 1 minute followed by 30 

cycles of amplification (denaturation at 95oC for 30 

seconds, annealing at 50oC for 30 seconds, and  

elongation at 72oC for 1 minute 30 seconds) (Putri et 

al., 2018). Then, the amplicons were sequenced at 

Macrogen, Republic of Korea. The sequencing  

results, AB1 files, were analyzed using the 

CromasPro program version 1.6 until the full  

fragments of 16S rRNA gene were obtained.  

Homology of the obtained sequences was compared 

in the EzTaxon-e database server (http://eztaxon-

e.ezbiocloud.net) (Kim et al., 2012) For phylogenetic 

tree, we used Molecular Evolution Genetics Analysis 

(MEGA) software version 6.0 with neighbor-joining 

method. The sequences were aligned with the  

reference sequences using Clustal W and the  

constructed phylogenetic tree was evaluated by  

bootstrap of neighbor-joining data based on 1000 

resampling. 

 

Screening of the actinomycetes isolates for  

antibacterial activity  

The primary screening of the actinomycetes 

isolates for antibacterial activity against Bacillus 

subtilis (InaCC B1), Escherichia coli (InaCC B5), 

and Staphylococcus aureus (InaCC B4) performed 

by agar overlaid method  (Gebreyohannes et al., 

2013) with modifications. Firstly, each tested  

bacteria isolates were prepared by inoculating into 

Muller-Hinton broth and shaken for 24 hours at 30oC 

in 120 rpm. Meanwhile, actinomycetes isolates were 

inoculated into ISP2 agar medium and incubated at 

30oC for 7 days. This preculture actinomycetes was 

used for spot inoculation (6 mm diameter) on Muller

-Hinton Agar (MHA) and incubated for 4 days at 

30oC. Next, a semisolid MHA medium containing 

each tested bacteria was overlaid on the top of spot 

inoculation MHA and incubated for 24 hours at 

37oC. The positive results were measured by the 

clear zone formation around the spot. The ratio of 

antibacterial activity was calculated by dividing the 

diameters of the clear zone and spot.   

 

RESULTS  

 Selective isolation was carried out from two 

soil samples of the karst cave using the HVA  

medium. Actinomycetes were preliminarily selected 

from the HVA medium by morphological  

examination. Based on the morphological  

characteristics, they were categorized into the  

Streptomyces group or rare actinomycetes. From this 

selection, a total of 39 actinomycetes  

isolates were successfully isolated from 2 soil  

samples of the karst cave. Twenty-six isolates were 

isolated using the SDS-YE method, and 13 isolates 

were isolated using the chemical germicide method. 

Phenol treatment of soil suspension lowers the  

number of obtained actinomycetes than SDS-YE 

treatment. Among 39 isolates, only four isolates  

produced aerial spore masses on the YSA medium, 

which were isolated using the SDS-YE method. 

 
16S rRNA gene sequencing analysis 

All obtained isolates were identified based on 

16S rRNA gene sequencing analysis. The partial 16S 

rRNA gene sequence analysis revealed diversity 

among these isolates, which were affiliated with 11 

genera in six families. The isolates were belonged to 

Catenulisporaceae, Nocardiaceae, Intraspo-

rangiaceae, Micromonosporaceae, Strepto-

mycetaceae, Streptosporangiaceae (Tabel 1).  

Members of the Streptomyces group were confirmed 

to belong to the genus Streptomyces, while the rare 

actinomycetes group members were closely related 

to 10 genera, namely Catenulispora, Nocardia,  

Rhodococcus, Ornithinimicrobium, Catellatospora,  

Dactylosporangium, Micromonospora, Strepta-

cidiphilus, Nonomuraea, and Streptosporangium. 

Analysis of the gene of 16S rRNA sequences 

showed that a total of 11 genus actinomycetes were 

successfully isolated from soil samples using the 

SDS-YE method. These isolates were Catellatospora, 

Catenulispora, Dactylosporangium, Micromono-

spora, Nocardia, Nonomuraea, Ornithinimicrobium, 

Rhodococcus, Streptacidiphilus, Streptomyces, and 

http://eztaxon-e.ezbiocloud.net/
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Streptosporangium (Tabel 2). The most frequent 

genus that was found using the SDS-YE method was 

Micromonaspora (seven isolates), followed by  

Rhodococcus, Dactylosporangium, and Strep-

tomyces. Only two isolates showed low similarity (<  

98%) with their close relatives (Table 3) which were 

SASS 5(1) and SASS 5(8). Both of those isolates 

belong to the genus Ornithinimicrobium (Table 3). 

These isolates may represent a putative novel  

species, which shared only 97.33% and 97.41%  

similarity with Ornithinimicrobium flavum CPCC 

203535(T). Phylogenetic analysis based on 16S 

rRNA gene sequences showed that some isolates 

clustered in a different branch of the closest genus. 

The isolates were SASS 3(10), SASS 3(14), SASS 5

(7), SASS 3(6), SASS 3(7), SASS 3(16), SASS 5(4), 

and SASS 3(3).  

Meanwhile, the analysis of the sequences of 16S 

rRNA from 13 isolates was isolated using 1.5%  

phenol treatment and affiliated only within two  

genera. These isolates belong to the genus  

Dactylosporangium and Micromonospora. The  

genus of Micromonospora (nine isolates) was  

predominant, followed by Dactylosporangium  

(four isolates) (Table 3). The similarity values of 

these isolates were between 98.54% and 99.70%.  

The molecular identification was supported by the  

phylogenetic tree analysis based on a  

neighbor-joining tree. The 13 isolates were affiliation 

to two genera (Dactylosporangium and  

Micromonospora) (Figure 2). Four isolates showed 

distantly related to other known species of the  

nearest genus, which are SASG 3(5), SASG 3(3), 

SASG 5(4), and SASG 5(3). Further, a taxonomical 

study of these isolates compared with known species 

is needed.  

 

Antibacterial activity 

All of the actinomycetes isolates were  

preliminary screened their antibacterial ability 

against three bacteria (presence/absence of inhibition 

zone). Out of 39 actinomycetes isolates, only 7  

isolates (0.18%) showed antibacterial activities 

against at least one of the tested bacteria (Table 4). 

Among seven isolates, six isolates inhibited  

gram-positive bacteria (S. aureus or B. subtilis), and 

only one isolate inhibited gram-negative bacteria (E. 

coli). The ratio of inhibition activity was very low 

from 1.17 to 1.33. Only one isolate could inhibit 

gram-negative bacteria identified as Micro-

monospora rhizosphaerae with inhibition zone 1.17. 

Six isolates inhibited at least one tested  

gram-positive bacteria which were identified as 

Streptomyces cinereoruber subsp. fructofermentans, 

Catellatospora citrae, Dactylosporangium  

solaniradicis, Dactylosporangium tropicum,  

Rhodococcus antrifimi, Micromonaspora  

rhizosphaerae, and Dactylosporangium sucinum.  

Table 1. The actinomycetes isolates based on 16S rRNA gene sequence analysis (K elompok aktinomi-
setes berdasarkan analisis pemetaan gen 16S rRNA) 

Group Family Genus Total 

Rare actinomycetes Catenulisporaceae Catenulispora 1   

  Nocardiaceae Nocardia 2   

    Rhodococcus 3   

  Intrasporangiaceae Ornithinimicrobium 2   

  Micromonosporaceae Catellatospora 2   

    Dactylosporangium 7   

    Micromonospora 16   

  Streptosporangiaceae Nonomuraea 1   

    Streptosporangium 1   

    Streptacidiphilus 1   

Streptomyces Streptomycetaceae Streptomyces 3   

Total 39   
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Table 2. Actinomycetes isolated using SDS-YE method (Aktinomisetes yang diisolasi dari metode SDS-YE) 

No Isolate Code Genus Species Strain No 
Sequence 
Similarity 

(%) 

1 SASS 3(14) Catellatospora Catellatospora chokoriensis 2-25/1(T) 99.70 

2 SASS 3(10)   Catellatospora citrea DSM 44097 99.12 

3 SASS 5(7) Catenulispora Catenulispora rubra Aac-30(T) 98.72 

4 SASS 5(4) Dactylosporangium Dactylosporangium solaniradicis NEAU-FJL2(T) 98.96 

5 SASS 3(3)   Dactylosporangium sucinum RY35-23 99.05 

6 SASS 5(2)   Dactylosporangium tropicum KB2-4(T) 99.26 

7 SASS 3(1) Micromonospora Micromonospora eburnea DSM 44814(T) 99.48 

8 SASS 3(13)   Micromonospora eburnea DSM 44814(T) 99.55 

9 SASS 3(8)   Micromonospora rhizosphaerae DSM 45431(T) 99.55 

10 SASS 3(12)   Micromonospora rhizosphaerae DSM 45431(T) 99.47 

11 SASS 3(2)   Micromonospora schwarzwaldensis HKI0641(T) 99.92 

12 SASS 3(7)   Micromonospora yasonensis DS3186(T) 99.04 

13 SASS 3(16)   Micromonospora yasonensis DS3186(T) 99.04 

14 SASS 5(12) Nocardia Nocardia anaemiae NBRC 100462(T) 99.56 

15 SASS 3(11)   Nocardia harenae WS-26(T) 98.79 

16 SASS 5(13) Nonomuraea Nonomuraea spiralis IFO 14097 99.27 

17 SASS 5(1) Ornithinimicrobium Ornithinimicrobium flavum CPCC 203535(T) 97.33 

18 SASS 5(8)   Ornithinimicrobium flavum CPCC 203535(T) 97.41 

19 SASS 5(5) Rhodococcus Rhodococcus antrifimi D7-21(T) 99.25 

20 SASS 5(9)   Rhodococcus antrifimi D7-21(T) 99.25 

21 SASS 5(10)   Rhodococcus gannanensis M1(T) 99.47 

22 SASS 5(14) Streptacidiphilus Streptacidiphilus rugosus AM-16(T) 99.71 

23 SASS 3(4) Streptomyces 
Streptomyces cinereoruber subsp. 
fructofermentans 

NBRC 15396(T) 99.11 

24 SASS 3(5)   
Streptomyces cinereoruber subsp. 
fructofermentans 

NBRC 15396(T) 99.40 

25 SASS 3(6)   Streptomyces seranimatus YIM 45720(T) 98.79 

26 SASS 5(11) Streptosporangium Streptosporangium algeriense 169(T) 99.05 
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Figure 1. Phylogenetic tree of actinomycetes isolated from soil karst cave using the SDS-YE method and 
their closely related type strain within the family Catenulisporaceae, Nocardiaceae,  
Intrasporangiaceae, and Streptosporangiaceae. The bootstrap values are expressed as percentages 
1000 replications and the bar represents 0.02 substitutions per nucleotide position. Slackia exigua 
ACUX02000005 was used as an outgroup sequence. (Pohon filogenetik dari aktinomisetes yang 
diisolasi dari tanah pada gua karst menggunakan metode SDS-YE dan hubungan dekatnya dengan 
strain tipe pada famili Catenulisporaceae, Nocardiaceae, Intrasporangiaceae, dan  
Streptosporangiaceae.  Nilai bootstrap dengan replikasi 1000 kali dan sebanyak 0.02 substitusi per 
posisi nukleotida yang ditunjukkan pada diagram. Slackia exigua ACUX02000005 digunakan  
sebagai outgroup) 
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Figure 2. Phylogenetic tree of actinomycetes isolated from soil karst cave using the SDS-YE method and 
their closely related type strains within the family Micromonasporaceae. The bootstrap values are  
expressed as percentages 1000 replications. The bar represents 0.01 substitutions per nucleotide  
position. Kribella karoonensis KP052782 was used as an outgroup sequence. (Pohon filogenetik dari 
aktinomisetes yang diisolasi dari tanah pada gua karst menggunakan metode SDS-YE dan  
hubungan dekatnya dengan strain tipe pada famili Micromona-sporaceae.  Nilai bootstrap dengan 
replikasi 1000 kali dan sebanyak 0.01 substitusi per posisi nukleotida yang ditunjukkan pada  
diagram. Kribella karoonensis KP052782 digunakan sebagai outgroup) 
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DISCUSSION 

The growth of actinomycetes is often  

disadvantaged by other fast-growing  

microorganisms as actinomycetes are slow-growing 

microorganism and easily to be contaminated. The 

suitable culture technique for specific isolation of 

actinomycetes to reduce the growth of other  

microbes or selecting particular group could be 

performed. The culture medium of actinomycetes is 

one of important part on isolation process. Humic 

acid vitamin (HV) agar is a well-known culture 

medium formulated for actinomycetes containing 

humic acid as the carbon and nitrogen sources 

(Hayakawa and Nonomura, 1987; Ruttanasutja and 

Pathom-Aree, 2015). This media supplemented 

with cycloheximide (50 µg/L) and nalidixic acid 

(20 µg/L) could inhibit the number of predominant 

bacterial and fungal contamination (Flora et al., 

2015; Hayakawa et al., 1991; Naikpatil and Rathod, 

2011). On HV, the rare Actinomycetes group as 

well as Streptomyces grow well.  

Performing pretreatment on the samples could 

select the certain species of microbes and minimize 

the contamination from other microbes  (Jiang et 

al., 2016; Kumar and Jadeja, 2016). Pretreatment 

using SDS-YE method is  

particularly for the isolation of general soil  

actinomycetes which easily grow the  

actinobacteria. In contrast, phenolic pretreatment 

could inhibit the growth of some genera  

actinomycetes and reduce number of non-

actinomycetes (Kang et al., 2009). In  

comparison, the number of actinomycetes isolated 

pretreatment with 0.05% SDS (SDS-YE method) 

was higher than pretreatment with 1.5% phenol 

(germicide chemical method). This result is similar 

to the previous research by Khamna et al. (2009).  

Pretreatment with 1.5% phenol give a  

selective result for the obtained actinomycetes 

group. It could preserve the growth of  

Dactylosporangium and Micromonaspora, while 

Streptomyces and other rare actinomycetes were 

eliminated. Phenol addition could reduce the 

growth of actinomycetes and bacteria as phenol is 

toxic to microbial cells and spores of microbes 

(Ruttanasutja and Pathom-Aree, 2015). This  

pretreatment has been previously used to select 

genus Dactylosporangium from soil 

(Chiaraphongphon et al., 2010; Thawai et al., 2011; 

Thawa and Suriyachadkun, 2013) and  

genus Micromonaspora (Hayakawa et al., 1991). It 

Table 3. Actinomycetes isolated using 1.5%  phenol treatment. (Aktinomisetes yang diisolasi 
menggunakan 1.5% phenol)  

No 
Isolate 
Code 

Genus  Species Strain No 
Sequence 
Similarity 

(%) 

1 SASG 5(2) Dactylosporangium Dactylosporangium darangshiense DLS-44 99.56 

2 SASG 5(1)   Dactylosporangium sucinum RY35-23 99.70 

3 SASG 5(3)   Dactylosporangium sucinum RY35-23 99.27 

4 SASG 5(4)   Dactylosporangium sucinum RY35-23 99.26 

5 SASG 3(6) Micromonospora Micromonospora eburnea DSM 44814 99.56 

6 SASG 3(1)   Micromonospora rhizosphaerae DSM 45431 99.33 

7 SASG 3(7)   Micromonospora rhizosphaerae DSM 45431 99.49 

8 SASG 3(8)   Micromonospora rhizosphaerae DSM 45431 99.49 

9 SASG 3(9)   Micromonospora rhizosphaerae DSM 45431 99.20 

10 SASG 3(2)   Micromonospora schwarzwaldensis HKI0641 99.63 

11 SASG 3(4)   Micromonospora soli SL3-70 99.20 

12 SASG 3(3)   Micromonospora yasonensis DS3186 99.05 

13 SASG 3(5)   Micromonospora yasonensis DS3186 98.54 
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Figure 3. Phylogenetic tree of actinomycetes isolated from soil karst cave using 1.5%  phenol  
pretreatment and their closely related type strains within the family Micromonasporaceae. The  
bootstrap values are expressed as percentages 1000 replications. The bar represents 0.01  
substitutions per nucleotide position. Streptomyces bungoensis strain fR-12-I was used as an out-
group sequence. (Pohon filogenetik dari aktinomisetes yang diisolasi dari tanah pada gua karst 
menggunakan metode SDS-YE dan hubungan dekatnya dengan strain tipe pada famili  
Micromonasporaceae.  Nilai bootstrap dengan replikasi 1000 kali dan sebanyak 0.01 substitusi 
per posisi nukleotida yang ditunjukkan pada diagram. Streptomyces bungoensis fR-12-I 
digunakan sebagai outgroup) 
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also has been used to reduce the number of   

Streptomyces colonies on HV agar plates and could 

be beneficial to obtain other rare actinomycetes 

(Istianto et al., 2012). This method was also   

successfully used to explore the actinomycetes 

from tropical limestone caves and Thai coastal  

marine sediment (Niyomvong et al., 2012; Ruttana-

sutja and Pathom-Aree, 2015). In this research, 

phenol pretreatment was successfully applied for 

isolating Dactylosporangium and Micromonospora 

in the soil of karst cave from Simeulue Island and 

was reported for the first time.  

Meanwhile, on antibacterial ability,  

actinomycetes are known as the potential producer 

of many diverse metabolites. A combination of 

selective isolation and the screening process of acti-

nomycetes from unexplored habitat is the way for 

discovering new natural products (Goodfellow and 

Fiedler, 2010). We selected genera of  

Dactylosporangium  and Micromonaspora as they 

have reportedly produced antibiotic (Hirsch and  

Valdés, 2010; Naikpatil and Rathod, 2011; Tiwari 

and Gupta, 2012; Kumar et al., 2014; Kawuri and 

Darmayasa, 2019). In this study, we  

obtained only seven genera of actinomycetes 

against tested bacteria and particularly against gram

-positive bacteria. Our results support  

previous studies which showed that the most of 

isolates of actinomycetes had activity against  

gram-positive bacteria (Charousova et al. 2019;  

Baskaran et al., 2011).  

Even though the ability of those isolates 

against bacteria was limited, isolation of  

actinomycetes from a specific substrate is  

necessary to be conducted on exploring the  

richness of our natural resources. That might  

be different environment types could produce a  

different type of secondary metabolites. In  

addition, actinomycetes diversity and their  

antibacterial activity may be influenced by the 

composition of the soil cave of karst since karst 

consists of thin soil layering the carbonate rocks as 

most of the microbial activity in karst was closely 

related to the karstification process altering the 

karst dynamic and stability (Lian et al., 2011).  

 

CONCLUSION 

Giving the phenol pretreatment on the  

isolation process could inhibit the growth of other 

actinomycetes except for Dactylosporangium and 

Micromonospora. Therefore, a 0.15% phenol  

pretreatment is appropriate for the selective  

isolation method for the genera of  

Dactylosporangium and Micromonospora from the 

cave soil of karst as SDS-YE method obtained 

more diverse actinomycetes genera. On the other 

hand, the antibacterial activity of all obtained  

actinomycetes isolates were low and represented 

only in seven isolates. Furthermore, the  

taxonomical study of the isolates and the other  

potential ability of these isolates were interested in 

studying in the forthcoming. 

 

Table 4. The screening results of the positive antibacterial activity from actinomycetes isolated from 
cave soil of karst. (Hasil penapisan aktivitas antibakteri yang positif dari isolat aktinomisetes yang 
diisolasi dari tanah gua karst) 

Isolate code Identification 
Clear zone ratio 

E. coli B.  subtilis S.  aureus 

SASS 3(5) Streptomyces cinereoruber subsp. fructofermentans - 1.17 - 

SASS 3(10) Catellatospora citrea - - 1.17 

SASS 5(4) Dactylosporangium solaniradicis - 1.33 1.17 

SASS 5(5) Rhodococcus antrifimi - 1.17 - 

SASS 5(2) Dactylosporangium tropicum - 1.33 - 

SASG 3(9) Micromonospora rhizosphaerae 1.17 - - 

SASG 5(4) Dactylosporangium sucinum - - 1.17 
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