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Abstract. Retnowati Y, Katili AS. 2021. Identification of fermentative bacteria on local microorganisms of golden snail (Pomacea 
canaliculate Lamarck, 1822)). Biodiversitas 22: 778-784. Local Microorganisms (LMo) is a fermented liquid containing various 
microorganisms that potentially act as decomposers and bio-fertilizer. P. canaliculata is one of the rice pests that is a basic ingredient of 

LMo because of its high protein content. The objective of this study was to determine the types of fermentative bacteria on Local 
Microorganisms of P. canaliculata. The fermentation of LMo was conducted for 0, 7, 14, and 21 days. Microbial population was 
determined at 7-day intervals based on the TPC method. Characterization and identification based on polyphasic taxonomy including 
macroscopic and microscopic morphological characters., Molecular identification was based on 16S rRNA gene sequences. The results 
showed that LMo of P. canaliculata had a low degree of acidity and tended to decrease during the incubation period, from pH 5.3 to 4.0. 
Bacterial population tends to increase at 0-14 fermentation days and decreases after 21 days. The isolation results showed that the 3 
bacterial isolates namely BFPc-01, BFPc-02, and BFPc-03 were isolated based on morphological differences. The morphological 
characters of BFPc-01 was milky white color colony, Gram-negative, coccus; BFPc-02 isolate was pink, colony color, Gram-negative, 

coccus; and BFPc-03 isolate was yellow color colony, bacillus, Gram-positive. The results of molecular characterization based on the 
16s rRNA gene sequence showed that BFPc-01 isolate similar to Klebsiella pneumoniae MT604895.1 (99.04%), BFPc-02 isolate 
closely related to Serratia sp. (100%), and BFPc-03 isolate similar to Microbacterium  sp. (100%). 
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INTRODUCTION 

The Local Microorganisms (LMo) is a liquid containing 

various microorganisms involved in the overhauling of 

various organic wastes (Neli and Suliasih 2015). The 

ability of microorganisms in LMo to decomposition has 

been widely used for activation in the composting process 
(Astuti et al. 2014; Manullang et al. 2018). Gong et al. 

(2017) reveal that intestinal tract of P. canaliculata 

contains cellulase-producing bacteria, while Li et al. (2019) 

found that Ochrobactrum  sp., Sediminibacterium  sp., 

Desulfovibrio  sp., and Cloacibacterium  sp. on the gut of 

P. canaliculata. The microorganisms contained in LMo are 

also bio-fertilizer agents, which have the potential of 

commercial biological agents. LMo is also used as a 

fertilizer to fertilize plant leaves, stimulate plant growth, 

and control pest and disease agents (Ranamukhaarachchi 

and Wickramasinghe 2006; Setiawan et al. 2016; Siregar et 
al. 2017; Widjajanto 2017; Manullang et al. 2018; Pane and 

Marwazi 2020). 

Local Microorganisms can be obtained from a variety 

of local materials, including cow urine, banana stalks, 

Gamal leaf, fruits, stale rice, household waste, bamboo 

shoots, Cebreng leaves/legumes, banana weevils, 

vegetables, and elephant grass, so that it can play a role in 

solid and liquid waste management (Neli and Suliasih 

2015; Thakur et al. 2016; Widjajanto 2017; Manullang et 

al. 2018; Roeswitawati 2018). Another material that has 

potential as a basic material for LMo is the golden snail (P. 

canaliculata). P. canaliculata is a member of the 

Ampullaridae tribe which is known as a pest on rice plants 

(Halwart 2008; Brito and Joshi 2016; Siregar et al. 2017; 

Rao et al. 2018). The presence of this pest can damage 

thousands of hectares of rice seedlings in the early age 
(Rao et al. 2018; Wagiman et al. 2019). This pest contains 

protein and high fat so that they have the potential to be a 

source of local microorganisms (Chimsung and Tantikitti 

2014; Visca Jr and Palla 2018).  

 Local Microorganisms are composed of various types 

of microbes that play a role in the process of breaking 

down macromolecules in basic materials. Some of the 

microorganisms in LMo act as bio-fertilizers are Rhizobium  

sp., Azospirillum  sp., Azotobacter  sp., Pseudomonas  sp., 

and Bacillus  sp. Suhastyo et al. (2013) reported that the 

LMo of banana weevil contains a number of bio-fertilizer 
bacteria, including Bacillus  sp., Aeromonas  sp., and 

Aspergillus  sp. Some of these bio-fertilizer microbes show 

activity as solubilizing phosphate and produce indole acetic 

acid (IAA) growth hormone. Rani et al. (2017) reported 

that the LMo of Bintaro fruit contains a number of 

solubilizing phosphate and IAA-producing bacteria. The 

objective of this study was to determine the identity of 

fermentative bacteria in Local Microorganisms of P. 

canaliculata.  
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MATERIALS AND METHODS  

Fermentation of Pomacea canaliculata 

Fermentation process was initiated by sample 

preparation. The fresh 1 kg meat of P. canaliculata was 

crushed with 200 grams of sucrose and 2 liters of coconut 

water. The mixture was incubated at 37°C for 21 days for 

fermentation process with 3 replicates (modified of Astuti 

et al. 2016). The change in acidity was determined using a 

pH meter at 7-day intervals. The fluid of mixture was used 

as source of fermentative bacteria through isolation and 
purification. 

Isolation, purification, and determine population of 

fermentative bacteria 

The activities were conducted on interval time of 7 

days, i.e. 0, 7, 14, and 21 days of fermentation process. The 

fermentative bacteria were isolated from pour plate method 

(Okolie et al. 2013). The fluid from fermentation product 

(1 mL) was serially diluted to make 10-6 dilution. 1 mL 

Sample of each level dilution was poured into Nutrient 

Agar medium and incubated at 37°C for 48 hours. The 

growth of bacterial colonies was observed based on the 
morphological characters. The pure culture of various 

bacterial colonies was maintained on Nutrient Agar 

medium by streak plate method (modified of Martí-Quijal 

et al. 2020). Then, the pure culture was further 

characterized based on molecular characterization. The 

population of fermentative bacteria was determined based 

on the number of bacteria colonies multiplied by the 

dilution factor.  

Molecular characterization of fermentative bacteria  

Extraction of genomic DNA  

The DNA genomic of fermentative bacteria was carried 
out by following the protocol of ZR Fungal/Bacterial DNA 

Kit™ (Dangre-Mudey and Tankhiwale 2016). The bacterial 

cells as much as 50-100 mg (wet weight) were resuspended 

in 200 µL of PBS isotonic buffer to a ZR BashingBead™ 

Lysis Tube. Secure in a bead beater fitted with a 2.0 mL 

tube holder assembly and process at maximum speed for 5 

minutes. Centrifuge the ZR BashingBead™ Lysis Tube in a 

microcentrifuge at ≥10,000 x g for 1 minute. Transfer up to 

400 µL supernatant to a Zymo-Spin™ IV Spin Filter 

(orange top) in a Collection Tube and centrifuge at 7,000 

rpm (~7,000 x g) for 1 minute. Add 1,200 µL of 

fungal/bacterial DNA binding buffer to the filtrate in the 
collection Tube from Step 4. Transfer 800 µL of the 

mixture from Step 5 to a Zymo-Spin™ IIC Column in a 

Collection Tube and centrifuge at 10,000 x g for 1 minute. 

Discard the flow-through from the Collection Tube and 

repeat Step 6. Add 200 µL DNA Pre-Wash Buffer to the 

Zymo-Spin™ IIC Column in a new Collection Tube and 

centrifuge at 10,000 x g for 1 minute. Add 200 µL DNA 

Pre-Wash Buffer to the Zymo-Spin™ IIC Column in a new 

Collection Tube and centrifuge at 10,000 x g for 1 minute. 

Add 500 µL Fungal/Bacterial DNA Wash Buffer to the 

Zymo-Spin™ IIC Column and centrifuge at 10,000 x g for 

1 minute. Transfer the Zymo-Spin™ IIC Column to a clean 

1.5 mL microcentrifuge tube and add 100 µL DNA Elution 

Buffer directly to the column matrix. Centrifuge at 10,000 

x g for 30 seconds to elute the DNA. Characterization of 

DNA extraction product for quality (purity) and quantity 

(concentration and extraction efficiency) was determined 

using a 1 µL extract analyzed via spectrophotometer. Ratio 

of absorbance of light at 260 nm and 280 nm (A260/A280) 

between 1.7 to 2 was taken as indicator for pure DNA 
(Dangre-Mudey and Tankhiwale 2016). 

Amplification of 16S rRNA gene  

Amplification PCR by using MyTaq Red Mix (Bioline). 

PCR Master Mix 1x25µL: 9.5µL ddH2O; 12.5 µL MyTaq 

Red Mix, 2x; 1 µL 20 µmol/µL 27F Primer 

(AGAGTTTGATCMTGGCTCAG); 1 µL 20 µmol/ µL 

1492R Primer (TACGGYTACCTTGTTACGACTT), and 

1 µL DNA Template (Okolie et al. 2013). The forward and 

reverse 16S rRNA gene universal primers generate a 1.5 kb 

fragment. PCR Condition (35 cycles) followed an initial 

denaturation of 95°C for 1 min; denaturation on 95°C for 15 
sec; annealing on 52°C for 15 sec; extension on 68 °C for 

45 sec; and hold on 4°C for 48 hours. The PCR product was 

detected on agarose-gel electrophoresis using 1 Kb DNA 

ladder as marker.  

16S rRNA gene sequencing and Phylogenetic analysis 

The PCR products of fermentative bacteria were 

purified by using ZymocleanÔ Gel DNA Recovery Kit 

(Zymo Research) and sequenced based on bi-directional 

sequencing method. All the sequences obtained from 

sequencing phase were analyzed and edited by using 

BioEdit soft-ware (Retnowati et al. 2017). Initially, all the 
16S rRNA gene sequences were compared to sequences in 

GenBank by using the online service of Basic Local 

Alignment Search Tool (BLAST; 

http://blast.ncbi.nlm.nih.gov/Blast.cgi) to determine the 

approximate phylogenetic position. Sequences were 

aligned using ClustalW with representative bacteria 16S 

rRNA sequences, and a phylogenetic tree was constructed 

using the Molecular Evolutionary Genetics Analysis 

(MEGA) software 6.06. A rooted neighbor-joining tree was 

constructed using the sequence of the 16S rRNA gene 

Lactobacillus fermentum MN938192.1, obtained from 

GenBank as outgroup species (Retnowati et al. 2017). 

Data analysis 

The population of fermentative bacteria was analyzed 

based on descriptive quantitative analysis. The data of 

acidity degree changing was represented as graphic ph 

versus time of observation, while the data of fermentative 

bacteria population was represented as a graphic log of cfu 

mL-1 versus observation time. Molecular characterization 

data were compared with the NCBI GenBank. 
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RESULTS AND DISCUSSION 

Description of fermentation process of Pomacea canaliculata 

The fermentation of P. canaliculata was carried out for 

21 days. As long as fermentation process, there were occur 

decomposition of macromolecule performed by 

microorganisms, especially fermentative bacteria. The 

fermentative bacteria were used macromolecule from P. 

canaliculata and sucrose as nutrient sources that support 

their growth. Fermentation process was showed by the 

changing acidity degree for 21 days (Figure 1). The pH of 
fluid tends to decrease from 5.5 to 4.0 for 21 days of 

incubation. Decreasing pH showed that the fermentation 

process presumed produced organic acid.  

Population of fermentative bacteria  

Fermentative bacteria carried out the fermentation 

process of macromolecule on P. canaliculata. Bacterial 

population was observed every 7 days of interval. The 

result showed that the population of bacteria was found to 

increase from 0 to 14 days of fermentation, and then 

decrease to 21 days. The highest 320 × 105 CFU/mL 

population achieved on 14 days of fermentation, and the 
lowest 20 × 105 CFU/mL at 21 days of fermentation 

(Figure 2). 

Morphological characters of fermentative bacteria 

Three bacterial isolates namely BFPc-01, BFPc-02 and 

BFPc-03 were isolated based on morphological characters. 

The isolates of fermentative bacteria were characterized 

based on morphological character including shape and 

color of colony, and shape of cell, based on microscopic 

observation, and Gram staining (Table 1). 

Identification of fermentative bacteria based on 

molecular character 
The fermentative bacteria on Local Microorganisms of 

P. canaliculata carried out molecular characterization 

based on the 16S rRNA gene sequence. The sequence of 

16S rRNA gene of three types of fermentative bacteria was 

detected at about 1500 bp (Figure 3). The figure showed 

that the 27F and 1427R universal primer compatible with 

amplification of 16S rRNA gene of fermentative bacteria. 

The long 16S rRNA gene sequence of BFPc-01, BFPc-02, 

and BFPc-03 isolates was detected on 1359, 1399, and 

1355 bp. The 16S rRNA gene sequence of fermentative 

bacteria isolates showed in Table 2. The sequence of each 

isolate was compared with the 16S rRNA sequence or 
genome sequence of type strain on NCBI gene bank 

through BLAST analysis. The result of molecular analysis 

was shown as phylogenetic tree that describes the 

evolutionary relationship between type strain and 

fermentative isolate bacteria (Figure 4). The phylogenetic 

tree showed that the BFPc-01 isolate was closely related to 

Klebsiella pneumonia strain 2483T with 99.0% of sequence 

similarity. The BFPc-02 isolate was similar to Serratia 

marcescens strain IAE.169T, while the BFPc-03 isolate 

similar to Microbaterium sp. strain YPS-003 with sequence 

similarity of 100% respectively. 

 

 

 
 

Figure 1. The decreasing of pH on fermentation process of 
Pomacea canaliculata 

 

 

 

 
 

Figure 2. The population of fermentative bacteria on Local 
Microorganisms of Pomacea canaliculata 

 

 

 

 
 
Figure 3. Chromatogram of 16S rRNA gene sequence of bacterial 

isolates 
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Table1. Morphological characters of bacterial isolates 
 

Isolate bacteria 
Morphological characters 

Shape of colony Color of colony Shape of cell Response to Gram staining 

BFPc-01 
BFPc-02 
BFPc-03 

Circular 
Circular 
Circular 

White 
Pink  
Yellow  

Coccus 
Bacillus 
Coccus 

Gram-negative 
Gram-negative 
Gram-positive 

 

 

 

 
 
Figure 4. Neighbor-joining phylogenetic tree inferred from 16S rRNA gene sequence. The phylogenetic tree shows the phylogenetic 
relationship of BFPc-01 isolate to Klebsiella pneumoniae strain 2483T (MT604895.1), BFPc-02 to Serratia marcescens strain IAE.169T 

(MK414866.1), and BFPc-03 closely related with Microbacterium  sp. strain YPS-003 (MT328062.1). Bootstrap values are expressed as 
percentages of 1000 replications. 

 

 

 

Discussion 

Fermentation of Pomacea canaliculata presumed that 

the decomposition of macromolecule produced organic 

acids. This is indicated by decreasing pH of fluid as long as 

fermentation process. Organic acids, such as lactic acid, are 

classified as weak and can dissociate by releasing hydrogen 

ions. The release of hydrogen ions can change the balance 

of the solution (Jay 1992). Marsini et al. (2015) reported 

that the pH of the LMo of tofu decreases after the third 

week of fermentation, then increases at the sixth week of 

fermentation. Under acidic conditions, decomposition of 

organic acids and dissolved nitrogen compounds to form 
ammonium, carbonic acid, and a small portion of CO2, N2, 

CH4, and H2 induce increasing in pH (Seni 2013; Marsini 

et al. 2015). 

The fermentation process of LMo of P. canaliculata 

was carried out on 21 days. The fermentative bacteria were 

required to decompose macromolecule on the substrate into 

the simpler compounds completely. Suwastika et al. 

(2015); Manullang et al. (2018), reported that LMo of 

Gliricidia leaf had been applied as organic manure for 7 to 

21 days. Juanda et al. (2011) also reported that the effective 

time to generate LMo was depended on type of basic 

material. The LMo quality was influenced by number and 

type of microorganisms, pH, and color. 
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Table 2. 16s rRNA gene sequence of bacterial isolates 
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Fermentative microorganisms performed the 

fermentation process of P. canaliculata. The fermentative 

bacteria population in LMo of P. canaliculata changes 

during fermentation process. The population decreases 

from 14 to 21 days of fermentation. This showed that the 

bacteria reached an intolerant phase of environmental 

conditions. Marsiningsih et al. (2015) and Budiyani et al. 

(2016) reveal that the bacterial population in LMo of tofu 

and banana weevils decreased after the third week or 21 

days of fermentation. Changes in bacterial population 

during fermentation are caused by biotic and abiotic 
conditions such as oxygen levels, nutrient availability, 

competition, and acidity level. At the beginning of 

fermentation, the bacterial population is an aerobic acid 

derived from the basic material. The bacteria use 

macromolecules as nutrient sources that indicate increased 

bacterial population.  

The decreased acidity of LMo during the fermentation 

process is also a limiting factor for bacterial growth. The 

low acidity indicated that the fermentative bacteria were 

classified as acidophilic bacteria (Salvatore et al. 1992). 

Three fermentative bacteria isolated from fermentation of 
P. canaliculata were successfully identified based on 

molecular characters of 16S rRNA gene sequences. BFPc-

01 isolate was closely related with Klebsiella pneumonia 

strain 2483T (MT604895.1), BFPc-02 isolate was similar 

with Serratia marcescens strain IAE.169T (MK414866.1), 

and BFPc-03 isolate was closely related with 

Microbaterium  sp. strain YPS-003 (MT328062.1). Gong et 

al. 2013 reported that bacteria identified as Bacillus subtilis 

was found in intestinal tract of P. canaliculata. Bacillus 

subtilis was a type of cellulose-producing bacteria isolated 

from intestinal tract of P. canaliculata. B. subtilis was not 

found in Local Microorganism of P. canaliculata because 
it may not be adapted to fermentation condition.  

Furthermore, fermentation process of P. canaliculata 

was focused on macromolecule decomposition of P. 

canaliculata as nutrient sources for their growth. There was 

no cellulose component in fermentation process of P. 

canaliculata. Some pathogenic bacteria are also found in P. 

canaliculata including Pseudomonas aeruginosa and 

Pseudomonas fluorescens (Chobchuenchom and 

Bhumiratana 2003). All three fermentative bacteria isolate 

from Local Microorganisms of P. canaliculata were 

pathogenic bacteria. Klebsiella pneumonia, Serratia 
marcescens, and Microbaterium sp. were pathogenic 

bacteria naturally occurs in soil, water, and the surface of 

plant (Gundogan 2014; Vankova et al. 2015; Eduardo and 

Nora 2019). The three types of bacteria presumed 

originated locally habitat on agricultural land.  

In summary, Local Microorganisms of P. canaliculata 

can infect farmers and did not recommended to be applied 

as decomposers or liquid organic fertilizer.  
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