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ABSTRACT 

Seven randomly chosen bacterial colonies were isolated from Cockroach Periplaneta americana gut 
and identify using 16S rRNA gene sequencing. NCBI Basic Local Alignment Search Tool revealed 
that isolate 1 had 93% similarity with Enterococcus sp. while isolate 2, isolate 3, isolate 4, isolate 5, 
isolate 6 are possibly different strains of Enterococcus hirrea. Isolate 7 had 98% similarity with 
Lactobacillus fermentum. Antibiotic sensitivity test using agar well method revealed that all seven 
isolates cell-free supernatant suppress the growth of E. coli, B. subtilis, and S. aureus. The isolates 
show different inhibition zones against these bacteria, in which isolates 4 was the most effective 
compared to isolate 1, 2 3, 5, 6, and 7. Results suggest that the lactic acid bacteria isolated from 
cockroach gut synthesized broad spectrum antibacterial substance that kills the three test strains.    
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INTRODUCTION  

Lactic acid bacteria (LAB) are well known for 

diverse role in health, industry, and research [1]. 

In health, they were demonstrated to help for 

proper food digestion and participate in the 

regulation of metabolic activities such as 

carbohydrates [2]. LAB are being used in 

industry as probiotics for human consumption 

and as additives for feeds and many products [3]. 

Many types of research are still being conducted 

to elucidate the biotechnological application of 

Lactic Acid Bacteria.  

One distinct characteristic of Lactic Acid Bacteria 

is to produce lactic acid as the by-product of 

fermentation of carbohydrate [4]. Apparently, this 

lactic acid can regulate the number of other 

microorganisms in the digestive tract of distinct 

species [5]. Disturbance of the normal population 
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of probiotic bacteria in the human digestive tract 

was reported to cause constipation and digestive 

problems [6]. Consumption of Lactic acid 

bacteria fermented food products have been 

reported to reduce high cholesterol would 

improve human health by reducing the chance of 

heart problems [7].  

Some industry shifted from making variants of 

old drugs to purchasing fundamentally new drugs 

with actively against resistant pathogens, using 

antimicrobial peptides. [8]. Lactic acid bacteria 

produce antibiotic peptides against pathogens 

called bacteriocins that are capable for microbial 

and pathogen inhibition [9]. The antimicrobial 

peptides produced by the lactic acid bacteria have 

enormous potential as both food preservatives 

and next generation antibiotics capable of 

targeting multiple drug resistant pathogens [10]. 

Cockroaches are considered as one of the dirtiest 

insects that carry different bacteria, viruses, and 

even fungi. They are found in any dirty 

environment like garbage, uncleaned house and 

some healthcare facilities [11]. Many 

microorganisms associated with cockroaches are 

pathogenic [12]. They are one of those organisms 

that can adapt well to changing environments. 

The potential of the gut microbiota of 

cockroaches has not been fully explored well. 

Thus, there is a need to exploit the microbiome 

for its potential pharmacological application. 

This study presented some molecularly identified 

lactic acid bacteria(LAB) that are capable of 

inhibiting test organisms such as E. coli, B. 

subtilis and S. aureus. 

METHODOLOGY 

Research Design  

To achieve the purpose of the study, the 

researcher made use of an experimental method 

of research. The methodology is designed to 

isolate, identify and screen the antimicrobial 

properties of the isolated lactic acid bacteria from 

the gut of cockroach. Pour plate method and 

serial dilution method was used for isolation 

followed by Antimicrobial spectrum analysis [13] 

using antibiotic sensitivity test. Molecular 

identification using 16S rRNA gene sequencing 

[14] was done to identify the LAB present in 

Cockroach Gut.  

Dissecting out the cockroach  

The five (5) cockroaches were collected from 

trash bins in Brgy. 50, Caloocan City, Metro 

Manila Philippines. The external body of the 

cockroach was cleaned using cotton and alcohol. 

The cockroach was medially dissected using 

scalpel and forceps. One (1g) gram of gut was 

transferred to sterile test tube supplied with 9ml 

peptone water.  

Serial Dilution and Plating 

From the gut and peptone mixture, serial dilutions 

were made taking 1ml aliquot which was diluted 

to another test tube containing 9ml peptone water. 
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Dilution from the 10 up to 106 was made to 

ensure acquisition of countable and isolatable 

colonies.  

From each dilution 1 ml aliquot was taken and 

transferred to sterile petri dish separately. Pre- 

cooled MRS agar (40oC) was poured into each 

petri dish with aliquot. The medium was allowed 

to solidify for 4 hours and then incubated at 37 o C 

for 24 hours. 

Isolation and Purification of Lactic Acid 

Bacteria. 

After incubation plate with least number of grown 

colonies was used for random selection.  Seven 

colonies were pick-up from and streak on plated 

containing MRS agar.  Isolates were initially 

coded as T1 for the first colony, T2 for the 

second, T3 third, T4 for the ; fourth, T5 Fifth, T6 

for sixth and T7 for the seventh isolate. 

From each plate, isolated colonies were re-picked 

and streak in test-tube slants using inoculating 

needle. All slants were incubated at the same 

temperature and time. 

Bulk Culturing of Presumptive Lactic Acid 

Bacteria  

Grown purified cultures were inoculated on a 

sterile flask with 500ml MRS Broth. The flask 

with inoculum was incubated at 35 oC for seven 

(7) days with shaking intervention daily. 

Anti-Bacterial Spectrum Analyses by Cell-Free 

Supernatant [15]  

Cell Free Supernatant  

After incubation, 20 ml of the aliquot was 

centrifugated for 2000rpm for 5 minutes and 

filtered using 0.45 microfilter(Whatman).  After 

filtration, the collected cell-free supernatant was 

subjected to an antibacterial sensitivity test. The 

30 µl of the cell-free supernatant was used for 

antimicrobial- spectrum assay. 

Antibacterial Spectrum Test  

A hole on the plates containing solidified Muller 

Hinton Agar were made prior inoculation of the 

test strains. Ten (10) µl test bacterial strains (E. 

coli, S. aureus and B. subtilis) with a 

concentration of 108/ ml were inoculated to 

Muller Hinton Agar separately. 

30µl of the cell-free supernatant were transferred 

onto the MHA well. The supernatants were 

allowed to diffuse for 4 hours. After drying the 

plate were incubated at 35 degree Celsius for 24 

hours. Zones of inhibition were measured after 

incubation. 

Molecular Identification of Presumptive Lactic 

Acid Bacteria 

All isolated positive for inhibiting the test strain 

were submitted to Philippine Genome 

Centre(PGC) University of the Philippines 

Diliman for DNA extraction, amplification of 16S 

rRNA gene and sequencing. 

Sequence editing and alignment 

Bioedit was used for editing the obtain data 

sequence from PGC. The sequence was compared 

with the published sequences in GenBank using 
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Basic Local Alignment Search Tool-Nucleotide 

(BLAST-n) of the National Center for 

Biotechnology Information (NCBI to determine 

their molecular identity.  

Treatment of Data  

Data of zone of inhibition were subjected to One 

Way Analysis of Variance. The differences 

between the means were further analyzed using 

HSD test. Statistical analyses made use of the 

Graph Pad Prism software version 6. 

RESULT AND DISCUSSION 

Selection of Isolates 

From the plates running from the dilution 10-1 up 

to 10-6 only the plate of 10-6 dilution factor 

obtains countable number colonies which are 52. 

Out of 52 colonies only 7 (top layer growing 

colonies) were chosen for purification and 

antimicrobial action. 

Bacterial Antagonistic potential of cell-free 

supernatant of 8 Presumptive Lactic Acid 

Bacteria 

 

Inhibitory potential cell-free supernatant of 

seven isolates against E. coli 

Figure 1 shows the inhibition of supernatants of 

seven isolates against E. coli. Analysis of 

variance shows that there are significant 

differences among the treatments. T1, T2, T3, T4, 

T5, T6, T7, T+ (Positive control) inhibit E. coli 

with mean diameter 11.33mm, 12.66mm, 

14.33mm, 11.33mm, 11.0mm, 12.16mm, 

18.66mm. T- Negative did not inhibit E. coli.  

Comparison between the means revealed the T- 

(distilled water) is significantly different to the 

rest of the treatment. T1, T2 T3, T4, T5, T6, and 

T7 are comparable in terms of inhibiting E. coli, 

but significantly different T+ (positive control). 

All the seven isolates cell-free supernatant is 

capable of inhibiting E. coli. 

 

 
                     Figure1. Inhibitory potential cell-free supernatant of seven isolates against E. coli 



 
Available Online at www.ijptb.com                                      Gracilla DE et al. Int. J. Pharm. Tech. Biotech. 2017; 4(2):01-09 
 

International Journal of Pharmaceutical Technology and Biotechnology 5 
 

Inhibitory potential cell-free supernatant of 

seven isolates against B. subtilis 

Figure 2 shows the inhibition of seven isolates 

against B. subtilis. Analysis of variance shows 

(Table 3) that there is a significant difference 

among the treatments. T1, T2, T3, T4, T5, T6, 

T7, T+ (Positive control) inhibit E. coli with 

mean diameter 12mm, 10.33mm, 12.16mm, 

14.66mm, 11.83mm, 11.33mm, 11.5mm, 27mm 

respectively. T- Negative did not inhibit B. 

subtilis.  Comparison between the means revealed 

the T- (distilled water) is significantly different to 

the rest of the treatments. The positive control is 

not comparable to the inhibition given by T1, T2 

T3, T4, T5, T6, and T7. Cell-free supernatant 

from T4 is significantly effective than T1, T2 T3, 

T5, T6 and T7, but less effective than the T+ 

(positive control). The cell-free supernatant of the 

seven isolates is capable of killing B. subtilis, 

suggesting a compound/ antimicrobial molecule 

is released by bacterial.  

 

 

 
Figure 2. Inhibitory potential cell free supernatant of seven isolates against B. subtilis 

 

Inhibitory potential cell free supernatant of 

seven isolates against S. aureus 

Figure 3 shows the inhibition of seven isolates 

against S. aureus. Analysis of variance shows that 

there is a significant difference among the 

treatments. T1, T4, T5, T6, T7, T+ (Positive 

control) inhibit S. aureus with mean diameter 

14.5mm, 18.5mm, 11.16mm, 10.5mm, 10.5mm, 

23.66mm respectively. T-, T2, T3 did not inhibit 

S. aureus.  T4 has a significantly higher zone of 

inhibition than T1, T5, T6, and T7. Furthermore, 

T4 is comparable with the T+ because its zone of 

inhibition is not significantly different from that 

of T+ (positive control). Five isolates had the 
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ability to inhibit the S. aureus during the cell-free 

supernatant method indicating that some kind of 

antibacterial substance might be release from 

these isolates  
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Figure 3. Inhibitory potential cell free supernatant of seven isolates against S. aureus 

 

Molecular Identity of the Lactic Acid Bacteria 

Base on 16S rRNA gene sequences, BLAST of 

NCBI reveals that T1 is 93% similarity With 

Enterococcus sp. T2, T3, T4, T5 and T6 isolate 

are Enterococcus hirrea with the percent 

identity of 99%, 99%, 99%, 98%, 100% 

respectively and T7 was to be Lactobacillus 

fermentum with the percent identity of 98%. 

The differential inhibitory potential of T2, T3, 

T4, T5 and T6 suggest a possible difference on 

their molecular identity at the strain level. 
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Figure 4. Amplicons of seven isolated lactic acid bacteria from the gut of Periplaneta americana 

 

Figure 4. T1 Isolate Molecular Identity based on BLAST NCBI data 

 

Figure 5. T2 Isolate Molecular Identity based on BLAST NCBI data 

 

Figure 6. T3 Isolate Molecular Identity based on BLAST NCBI data 

 
 

Figure 7. T4 Isolate Molecular Identity based on BLAST NCBI data 
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Figure 8. T5 Isolate Molecular Identity based on BLAST NCBI data 

 
 

Figure 9. T6 Isolate Molecular Identity based on BLAST NCBI data 

 
 

Figure 10. T7 Isolate Molecular Identity based on BLAST NCBI data 
 

DISCUSSION 

Previous studies have shown that Enterococcus 

sp. has the ability to produce antimicrobial 

compounds against particular types of gram 

positive and negative bacteria. Some of the 

Enterococcus species showed the antimicrobial 

activity against the food pathogen Listeria 

monocytogenes ATCC35152 [16]. Enterococcus 

hirae from cow feces can inhibit the growth of E. 

coli bacteria. Further cell- free supernatant 

Enterococcus hirae showed largest inhibition 

zone against E. coli [17]. Lactobacillus 

fermentum has the capability to produce 

antimicrobial and antioxidative properties and can 

destroy the growth of Salmonellas causing 

reduction of liver spleen granulomas [18]. 

Results of the study demonstrated the capability 

of Enterococcus sp.  Enterococcus hirae and 

Lactococcus  fermentum  isolated from cockroach 

gut to inhibit the growth of E. coli. Bacillus 

subtilis and S. aureus.  The potent cell- free 

supernatant signify that antimicrobial peptide or 

agent is release by the bacterial isolates 

extracellularly. 
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