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Abstract- To obtain a superior compost bacterial agent carried 
out by exploration of bacteria that already exist in its place. This 
research is aimed at exploration bacteria trash from Rawasari 
and Bantar Gebang Indonesia.  This descriptive research was 
exploration of  bacteria in molecular level. The identification 
technique used consisted of observation on morphology and 
mineral analysis content of soil samples, molecular 
identification of 16sRNA genotype analysis using PCR and 
sequencing as well as kinship test bacteria using a program of 
Mega tree. The isolates multiplied using cloning techniques and 
analyzed its growth. 
 
Keywords-superior compost bacterial agent, Rawasari, Bantar 
Gebang, 16sRNA genotype identification. 

INTRODUCTION 

Application of waste by fermentation of 
microorganisms is one method of controlling garbage in 
the environment. Efforts waste processing using 
microorganisms will degrade organic waste into high 
quality compost. This study provides an important 
breakthrough in addressing the waste problem with the 
approach of exploration results and determination of seed 
compost bacteria in the fermentation process. 
microorganisms succession process in each stage and has 
a diversity of different microorganisms (Peters et al. 
2000). Succession is categorized into four stages based 
diversitasnya, namely: mesophilic, thermophilic, 
mesophilic second, and maturation (Ryckeboer et al. 
2003). Fermentation is the result of acid hydrolysis of fats 
and also as a result of the activity of bacterial growth. One 
of the organic acids resulting from the process is lactic 
acid. Lactic acid is formed as a result of anaerobic 
glycolysis metabolism through enzymatic conversion of 
pyruvate by the help of the enzyme lactate dehydrogenase 
- LDH. Lactic acid may increase the acceleration revamp 
organic materials such as lignin and cellulose and 
memfermentasikannya without causing toxic compounds 
Microorganisms can be bacteria that produce lactic acid is 
known for Lactic Acid Bacteria (LAB). Lactic acid 
bacteria can ferment carbohydrates to produce lactic acid. 
Functional lactic acid bacteria decompose organic matter 
by fermentation forming lactic acid and glucose. The 
lactic acid will suppress the growth of harmful 
microorganisms and improve the degradation of organic 

materials quickly (Javed et al. 2010) (Anif et al., 2007: 
124). 

Bacillus bacteria under anaerobic conditions LDH 
enzyme plays an important role in forming ATP during 
glycolysis (Javed et al. 2010). Lactic bacteria isolated 
from compost is Bacillus sp. Bacillus sp. These bacteria 
are known most commonly found in the temperature 
range 20 ° C to 60 ° C, while above this range only strains 
of Bacillus stearothermophilus are able to live (Strom 
1985). Bacillus sp. have a metabolic enzyme that plays a 
role in degrading cellulose, lignin, and bioplastics 
(Ryckeboer et al. 2003). Therefore, the role of Bacillus 
sp. very important in the beginning of the composting 
process. 

The genus Bacillus originally proposed by Cohn in 
1872 were classified as bacteria which produce 
endospores (endospore-forming bacteria). This genus has 
a number of very fantastic kind reaches 146 species, 
including the two most popular types that B. anthracis and 
B. subtilis {Citation} (Fritze, 2004). Since Cohn, 
taxonomy Bacillus undergone some changes, until now 
known only valid genus Bacillussecara teradapat 88 
species (Fritze, 2004) and about 18 species 
ditemukanpada compost (Ryckeboer et al., 2003). 

The purpose of this research is to isolate new strains 
of mesophilic bacteria that get into the genus Bacillus sp. 
of compost in Bantargebang (Indonesia), namely Bacillus 
sp. strain-BG, define the taxonomic and phylogenetic 
position of organisms through a complete analysis area 16 
rRNA. This research will be conducted identity and 
combinations LDH isoform composition of Bacillus sp. 

METHODS 

Samples taken from the soil bacterium derived from the 
land end of the garbage collection population in Jakarta, 
namely Bantargebang - Bekasi Indonesia and land waste 
collection in the area of Rawasari- East Jakarta. We have 
done in Hazaka Plant Research Center were sampling, 
making media, sterilization using autoclave, direct 
inoculation, and sample incubation.  Furthermore, 
bacterial samples are stored in the Laboratory of 
Microbiology, Faculty of mathematics and natural science 
Universitas Negeri Jakarta. Bacteria Culturing Stage 
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Sampling  

Choose the location of the sample for isolation 
and identification. The soil chosen was the result of 
compost fermentation or getting finish the fermentation 
step. Chose the location with many white surface.  Put the 
sample into the plastic bag. When you want to collect the 
sample please choose the place with many white surfaces. 
Because, the location with white surface many bacteria 
growth in there. Not only bacteria but fungi can growth in 
there. Collect the soil sample sufficiently. If you collect 
the sample with less white surface it can be can to growth 
the bacteria or maybe the bacteria have slow to grow up. 
After that the soil can to use to the next stage, is direct 
inoculation. 

Media. The medias were: CG medium, CG + 
Antibiotics Kanamycin 50 ppm, Basic medium, Basic 
medium + Antibiotics Eritromycin 50 ppm, RBBR 
medium broth, Yeast medium, NA medium, and ISP 
series medium.  CG medium content are gellan gum and 
CaCl2 0.2 %. Gellan gum is a water-soluble  
polysaccharide produced by  Pseudomonas elodea. In this 
media Gellan gum 1.5 % be the once to supply the 
carbohydrate for bacteria culture. And the function of 
CaCl2 is become the substance to make the wall cell can 
be polar so the bacteria can transform many nutrition in 
the medium. And for basic medium the material have 
function for each material. MgSO4 0.1 % function is for 
give mineral nutrition for the colony of bacteria and yeast 
the main producer carbohydrate. Peptone 0.2 %function 
be the main protein producer for bacteria and the agar 
function is to make solid the solution.  RBBR medium 
0.045 %. RBBR (Remazol Brilliant Blue R) is the 
staining for know the enzymatic process in bacteria are be 
held or not. The color before we add the bacteria is blue 
or dark blue. So after we incubate the color must be 
change into yellow when the bacteria have the enzymatic 
activity.  Procedure for   RBBR media was measure all the 
composition needed using scales (RBBR 0.045% and 
yeast 1 %) until  neutral. The procedure for making ISP1 
medium was measure all the composition needed using 
scales (Tryptone 0.5 %, Yeast 0.3 %, and gel 1.5 %) mix 
all material. For the medium using antibiotics, the 
antibiotics are added after sterilization process. All media 
must make appropriate the protocol. When you add more 
water, the medium can ossified and the form is mushy.  

Direct Inoculation. Direct inoculation is a process to 
grow the bacteria from the sample by put the sample 
directly into the medium. The function direct inoculation 
is only to growth all kinds of bacteria. This method is 
only to know what the unique colony of all bacteria. After 
that, we choose one colony and then streak or dilution the 
colony into a new media. 

 Sample Incubation. There are 50oC, 55oC, 60oC, 65oC, 
41oC, 70oC and 37oC. For the 70oC, it is not used. For this 
time, we only use the incubator at 50oC-70oC and room 
temperature for growth the compost bacteria. Compost 
bacteria can growth well when the temperature is high, 
because all kind of bacteria are mesophiles and 
thermophiles bacteria. Thermophiles bacteria are the 

bacteria can growth well at high temperature and 
mesophiles bacteria are bacteria can growth wall at 
middle temperature. 

Dilution and streak the colony of bacteria. After the 
bacteria grew up, we must make the pure culture of 
bacteria. We can use streaking and dilution technique. 
Collect 10 gram sample and then put into 100 ml water 
for all sample. Collect 100µl sample and dilute the sample 
into 900 µl, and then mix.(mixing use micropipette after 
that invert the mix solution) Repeat until 106 dilution and 
then pour 100 µl into 106, 105, and 104 dilutions. 
Spreading into the media. Take into incubator.  

Streak the colony of bacteria. According to the results 
of observations made during the course of the work. The 
results obtained are mostly growing Actinomycetes 
bacteria are bacteria and Streptomyces. The bacterial 
colonies characterized shaped like white cotton. 
Moreover, in nukka we can found tha colonies 
microbispores and like ktodonobacteria. Streptomyces is a 
kind of bacteria that we found in the soil. 

 
Isolation DNA, PCR, and Electrophoresis 

Bacterial DNA extraction process. 

The bateria cultures were cultivated in NA agar for 
DNA isolation. Cells were collected from the logarithmic 
phase of growth (containing approx. 0,5  1,5 x 109 cells). 
The DNA was extracted by using kit the Gentra Puregene 
Yeast/ Bact Kit.  
 

PCR Reaction  

The 16S  regions of rDNA of  bacteria were amplified 
using primer pairs -
GAGTTTGATCCTGGCTCAG-

- GGCTACCTTGTTACGA-
(Nilsson & Strom, 2002). The PCR reaction was 
performed using The PCR reaction was performed using 
PuReTaq Ready-To-Go PCR Beads (GE Healthcare) in a 

Ready-To-Go (RTG) PCR beads (GE Healthcare), 10 
pmol for each primer 9F and 1510R, and ca. 100 ng DNA 
template. PCR condition was as follows: 94°C for 2 min; 
94°C for 1 min; 50°C for 1 min, and 72°C for 5 min, 
followed by polishing step at a temperature of 4°C for 5' 
( 30 cycles). 

Visualization of PCR Products  

The gel electrophoresis of PCR products was performed 
using Tris Acetate EDTA (TAE) buffer solution at 100 
Volt for 25 min. The 100 bp DNA MW marker was used 
as a molecular size marker. The PCR products were 
analyzed on 2 % (w/v) agarose gel, stained with ethidium 
bromide, and visualized under UV light using the Gel doc 
(Sambrook and Russell, 2001). When amplified bands 
were confirmed, PCR products were purified using 
ethanol precipitation method. Purified PCR products were 
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measured for their quality and quantity using Nanodrop 
Spectrophotometer. 
 

Phylogenetic Analysis  

The sequence data were sent to online international 
DNA database for homology search by Basic Local 
Algorithm Search Tools (BLAST) program (Altschul et 
al., 1997). The sequences of 16S  regions of rDNA of the 
bacteria isolates were aligned with other 16S  regions of 
rDNA sequences available on the online database on the 
basis of similarity of the sequences. Sequences of the 16S  
regions of rDNA gene were manually edited and 
assembled using MEGA version 4 software (Tamura et 
al., 2007). The gaps were excluded in our phylogenetic 
analyses. The distance matrix for the aligned sequences 
was calculated using two-parameter method Kimura. The 
neighbor-joining (NJ) method was used to construct all 
phylogenetic trees (Saitou and Nei, 1987). The robustness 
for individual branches was estimated by bootstrapping 
with 1000 resamplings (Felsenstein, 1985). 
 

Cloning 

The cloning procedure base on Werner et al (1970).  
DNA fragment from electrophoresis process was cut.  The 
fragment DNA from agarose Put the Solubilition buffer 
with comparison 1: 3 of the sample and the buffer. 
Incubated until 10 minutes at 50oC and each 2 minutes we 
must vortex it.  Sentrifuge for 1 minute with the speed of 
13000 rpm. Discard the supernatant and make sure there 
is no water left inside the tube. Add the PE buffer 0.75 
mL or 750 µL into the tube which fill dry DNA sample. 
Sentrifuge for 1 minute with the speed of 13000 rpm. 
Discard the supernatant and make sure there is no water 
left inside the tube. Add 30 µL of EB buffer into the 
liquid and wait for 1 or 2 minutes. Sentrifuge for 2 minute 
with the speed of 13000 rpm. If the sample is divided into 
2, so after sentrifuge the sample is merged into 1 tube. 
Add the DNA control 1 µL into 2 tubes. ( one tube is 
empty and the other tube fill DNA sample 2 µL) Add the 
competent serum 50 µL each the tube. Put the tube into 
the ice for 30 minutes. Put the tube into water bath for 
Heat Shock process for 30 second with the temperature of 
42oC. Put back the tube into the ice for 1 hour. Put out the 
tube from the ice after that add the SOC medium 450 µL 
for each tube. Put the tube into the shaker incubator for 1 
hour with the temperature 37oC. After 40 minutes prepare 
the medium for culturing the E. coli . Add 20 µL, 50 µL, 
and 100 µL of DNA sample into the medium. Incubate 
into the 37oC incubator for 1 x 24 hour. DNA cloning 
involves separating a specific gene or DNA segment from 
a larger chromosome, attaching it to a small molecule of 
carrier DNA, and then replicating this modified DNA 
both an increase in cell number and the creation of 
multiple copies of the cloned DNA in each cell. A clone is 
an identical copy. cloning there are: Cutting DNA at 
precise locations. Cloning vector Joining two DNA 
fragments covalently. Transformation to a host cell. 

Selecting or identifying host cells that contain 
recombinant DNA.  

 
Soil analysis 

Soil analysis was aim to determine concentration 
of minerals contained in compost. Soil composts were 
derived from Fukui, Bantar Gebang, and OD. Soil assays 
are very important to identify concentration of hazardous 
materials, such heavy metals. It is also used for obtaining 
concentration of elements that are required to support 
plant growth, such as phosphorus, potassium, and 
Sodium. While the concentrations of hazardous materials 
exceed the expected concentration that is already resolved 
by government, thus soil compost is not qualified for use. 
Soil assays will be discussed more detail below: 

 
Sample preparation  

Soil samples from several locations (Fukui, 
BantarGebang, OD) were ground using Sumitomo 
grinder to reduce all soil fragments to a uniform size. 
0,5 gr of refined soil was extracted and insert into 50 ml 
of porcelain cup Add 5 ml of Nitric Acid and 4ml of 
perchloric Acid into the cup. Toast the cup at 1400 C 
and wait for 4 to 5 hours. After all yellow smokes 
disappeared, and then add 4 ml perchloric acid and 8 ml 
Hydrochloric Acid using 1 ml micropipette into the cup. 
Heat the cup at 2500 C and wait till the soil that 
formerly added completely dissolved and forming a 
clean liquid. Add 5 ml nitric acid and heat again at 1400 
C. When the soil dissolved and forming a clean liquid, 
then soil is ready to be analyzed. If the soil have not 
dissolved and forming a clean liquid, we must repeat 
point 2.  

 
Measuring EC and pH  

Five gram of soil sample was mixed with 50 ml 
of distilled water and wait till one hour. After one hour, 
insert sensor of EC meter Horiba into the sample and 
wait until measured value displayed on the LCD. Record 
the value.Insert the probe of pH meter Horiba into the 
previous sample to measure pH level.  

Determining soil component using Atomic 
Absorbance Spectrophotometer Spectra AA 220 
Atomic Absorbance Spectrophotometer (AAS) is 
utilized to measure concentration of some chemical 
elements. In this examination, we measured 
concentration of Iron (Fe), Potassium (K), Calcium 
(Ca), and Magnesium from the soil sample which 
prepared before. Spectra AA will automatically read 
the sample, so we can easily get the concentration of 
expected elements. 
 

RESULTS AND DISCUSSION 

 
Streptomyces is the largest  genus of  Actinobacteria 

and the type genus of the family  Streptomycetaceae. 
Over 500 species of Streptomyces  bacteria have been 
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described. As with the other Actinobacteria, 
streptomycetes are  Gram-positive, and have  genomes 
with high  GC content. Found predominantly in soil and 
decaying vegetation, most streptomycetes produce  
spores, and are noted for their distinct "earthy" odor that 
results from production of a volatile  metabolite,  
geosmin. Streptomycetes are characterised by a complex  
secondary metabolism. They produce over two-thirds of 
the clinically useful  antibiotics of natural origin (e.g.,  
neomycin and  chloramphenicol). The now uncommonly 
used  streptomycintakes its name directly from 
Streptomyces. Streptomycetes are infrequent  pathogens, 
though infections in humans, such as  mycetoma, can be 
caused by  S.  somaliensis and  S. sudanensis, and in 
plants can be caused by  S. caviscabies,  S.  acidiscabies,  
S. turgidiscabies and  S. scabies. 

Streptomyces can growth up because it have high 
tolerance in environment. So after we do the direct 
inoculation we can found many streptomyces in our 
medium and difficult to found the ktedonobacteria 
species. Because ktodobacteria have the specific 
condition for grow up. So when we see the medium we 
only found like ktedonobacteria in nukka sample and 
miyagi sample. In the other none. 

For the activities that were doing some of the samples 
we tried to do the isolation of bacterial DNA to PCR in 
Nuka, Hazaka Miyagi, Hokkaido, Rawasari and 
Bantargebang. The fifth sample of his DNA 
fragmentation succeeded in using the primer 16s RNA 
vulnerable 9-1510bp.  

 

 

 

 

 

 

 

 

 

Figure1.  PCR result with 9F 16sRNA  
  

Sequencing 

 Results of the PCR process and elektrophoresis 
then sent to the national body along with primer 
sequences used. Then wait for the results for 2 days. Once 
the results are sent out via email, followed the blast 
analysis method. Then get the results of existing methods. 
Results of PCR and electrophoresis were successful in 
sequences showed that 85% of the land Rawasari DNA 
containing bacteria Streptomyces sp. and for land 95% is 
Miyagi Paenibacillus sp
said to be appropriate because many contain n the 
sequence results. Most likely it is because there happens 
to pure culture of microorganism contamination are made  
Based on these results we can say the results likely 
swamp juice right results because many factors n the 

sequencing results that require isolation back there so 
pure bacterial culture of the bacteria can be obtained. And 
then can be extracted so that the results are not widely 
available n the sequencing results. And species can be 
determined with high accuracy percentage values.  

CONCLUSION 

The result sample bacteria from the soil Bantargebang 
have similar to bacteria derived from hokkaido. 
Characteristics derived from observations showed that the 
bacteria Bantargebang shape and morphology of coccus 
bacteria, which have colonies that look like jelly. The 
sequencing results showed sequences of bacterial strains 
included in IRZ Tuberibacillus Calidu (similarity index is 
95%).  
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