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Abstract 

 

Cockroaches (Periplaneta americana) are known to have potential as vectors of various pathogenic 
bacteria in various locations including the nutrition department area in the hospitals. Research related to 
the role of these animals as vectors of pathogenic bacteria has not been done. The provision of food in the 
hospital nutrition department has the potential for bacterial contamination from food, equipment, hospital 
staff, and the environment. Cockroaches can be a vector for spreading various nosocomial infectious 
diseases in hospitals. A descriptive method was used, and the data were obtained by bacterial isolation, 
Gram staining method, antibiotic sensitivity test, and bacterial identification using Microbact system 
software 2000. This study was carried out at the Biology Education Laboratory, Education and Teacher 
Training Faculty,  Tadulako University. Based on the results of the study, 6 species of bacterial isolates from 
cockroach feet   in the nutrition department area of Palu city hospital, namely E. coli, S. arizonae, 
Salmonella sp., K. ozaenae, S. simulans, and S. enterica. Antibiotic sensitivity test showed that four bacteria 
exhibited multi-drug resistance to antibiotics Amoxycillin, Chloramphenicol and Vancomycin. Meanwhile,S. 
enterica was still sensitive to the five tested antibiotics namely Amoxycillin, Chloramphenicol, 
Ciprofloxacin, Ofloxacin, and Vancomycin. serious policies and handling are needed to control new types of 
vectors that carry diseases in humans.. meanwhile,S. entericawas still sensitive to the five tested antibiotics. 
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INTRODUCTION 

The presence of bacteria in the 

hospital area is difficult to avoid and these 

bacteria can pose a health threat to people 

in the hospital due to they cause 

nosocomial infections. Several sources of 

carriers of disease agents are wary of in 

the hospital environment, such as insects, 

hospital staff, patients and medical 

equipment. In the hospital area, 

Cockroaches (Periplaneta americana) can 

be found around the hospital building, 

treatment rooms, intensive therapy zone, 

surgery section, kitchen, and medicine 

section. The hospital environment 

provides a suitable temperature, food, 

water, and an enclosed space for 

Cockroaches to take shelter (Kassiri & 

Kazemi, 2012). Cockroaches are capable of 

transferring viruses, bacteria, fungi, and 

important pathogenic agents (Malik et al., 

2013) by acting as an intermediary. 

The serving of food in the nutrition 

installation section of the hospital allows 

contamination of pathogenic bacteria 

from food, equipment, handlers and the 

environment. Based on to Ejimadu et al., 

(2015) The presence of cockroaches in the 

kitchen is a bad indicator of food hygiene. 

The hospital environment is a place for 

humans to carry out all treatment 

activities, eat, drink and rest. If cleanliness 

and a healthy lifestyle are not maintained, it 

becomes a breeding ground for bacteria that 

cause nosocomial infections (Guzman & 

Vilcinskas, 2020).  

Cockroaches have been known to carry 

several species of bacteria from the external 

surface of their bodies (Fakoorziba et al., 

2014; Guzman & Vilcinskas, 2020). Some of 

the pathogenic bacteria obtained from 

cockroaches are Streptococcus sp., S. aureus, S. 

epidermidis, E. coli, Enterobacter spp., 

Klebsiella spp., Serratia spp., P. vulgaris, 

Proteus spp., Shigella spp., and Salmonella spp., 

(Al-fattly & Al-aridhi, 2014). Kassiri et al., 

2014 ; Naher et al., 2018 and Moges et al., 

2016) have reported that bacteria isolated 

from the hospital environment were multi-

drug resistant (MDR) to Ampicillin, 

Chloramphenicol, and Tetracycline.  

Kundera et al., (2020) and Astiti et al., 

(2018) also succeeded in identifying 

bacteria on the feet of cockroaches from 

Palu City hospital environment, namely K. 

ozaenae, S. arizona, Salmonella sp., E. coli, S. 

enterica, and S. simulans. These bacteria 

showed resistance to antibiotics 

Amoxycillin, Chloramphenicol, and 

Vancomycin. This study is significant  to 

obtain data on pathogenic bacteria from 

cockroaches and the sensitivity of bacteria 
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to antibiotics in order to regulate the use 

of antibiotics in the future. 

 

RESEARCH METHODS 

The research method was descriptive 

and explorative. The material used in the 

study was a sample of bacteria from the 

feet of cockroaches in the nutrition 

department area of  Palu City Hospital. 

Medium to grow bacteria using Eosin 

Methylene Blue Agar (EMBA), Nutrient 

Agar (NA), Triple Sugar Iron Agar (TSIA), 

Mannitol Salt Agar (MSA), Salmonella 

Shigella Agar (SSA), and MacConkey Agar. 

In addition, Gram stain, antibiotic paper 

disk and Kit Microbact System 2000 were 

used. Meanwhile, the equipment used 

were microbact system 2000 software, 

photomicroscope, autoclave, incubator, 

micropipette, Cannon brand camera, and 

laminar air flow (LAF). 

 

Research procedure  

The cockroaches were taken from 

the nutrition department area of the 

hospital, namely Undata Hospital, 

Anutapura Hospital, and Wirabuana 

Hospital, Palu City and put into glass 

containers that had been previously 

sterilized. Then brought to the laboratory 

for the process of isolation and 

identification of bacteria through standard 

microbiological research procedures 

(Kundera et al., 2020). The procedure was 

the bacteria were taken from the washing 

water of the cockroach's feet, then grown on 

Nutrient Agar and specific medium. 

Furthermore, Gram staining, biochemical 

testing and bacterial identification were 

carried out with the Kit and Microbact System 

2000 software on the bacterial colonies 

obtained. Tests for bacterial sensitivity to 

antibiotics followed the Bauer-Kirby 

procedure (Kundera et al., 2020). Antibiotics 

tested (Amoxycillin, Chloramphenicol, 

Ciprofloxacin, Ofloxacin, and Vancomycin). 

Antibotic disk paper was then placed on the 

agar that has been inoculated with bacteria. 

Antibiotic concentration, and interpretative 

criteria using disc diffusion method based on 

the guidelines published by NCCLS (National 

Committee for Clinical Laboratory 

Standards) for antimicrobial disc (Cockerill 

et al., 2007;  Amer et al., 2021).  

 

RESULTS AND DISCUSSION 

Colonies of bacteria isolated from 
cockroach feet 

 
In accordance with the research 

procedure, the process of isolation and 

identification of bacteria begins with 
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observing bacterial colonies as shown in 

the following figure. 

 

 

 

 

 

 

Figure 1. Example of a bacterial colony isolated from the foot of a cockroach in the nutrition 
departmentf area Wirabuana Hospital (A) and Anutapura Hospital (B) (arrow)

 
A total of five characteristics of 

bacterial colonies were obtained, namely the 

colonies on EMBA medium were round, 

metallic green in color, the surface of the 

colonies was irregular; based on the 

characteristics of Escherichia coli bacterial 

colonies. The second colony had a round 

shape, looks slightly cloudy, the surface of 

the colony is flat; based on the 

characteristics of Klebsiella ozaenae. The 

next colony was round, the surface of the 

colony was flat with an opaque white 

appearance, and grew well on SSA medium. 

 

Bacterial Cell Gram Stain Results 

The characteristics of bacterial cells 

from cockroach feet after Gram staining are 

bacilli-shaped and red as shown in Figure 

2; the characteristic of Gram negative 

bacteria. 

Figure 2. Gram stain of bacterial cells from cockroach feet in the nutrition department hospital 
area in Palu City (microscope magnification 1000 x) 

Based on WHO (2003), differential 

staining aims to classify the types of 

bacteria into Gram negative and Gram 

positive bacteria. These results are based on 
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differences in the physical and chemical 

properties of bacterial cell walls as an initial 

identification process. 

 

Biochemical Test  

Biochemical test on TSIA medium is 

one of the important steps in the 

identification of bacteria and a continuation 

of the identification of bacteria based on the 

ability to ferment some sugars. This test 

consists of Lysine, Ornithine, H2S, Glucose, 

Mannitol, Xylose, ONPG, Indole, VP, Citrate 

and TDA tests. Changes in glucose, lactose, 

and sucrose contained in the TSIA medium 

were used as indicators of the occurrence of 

the bacterial fermentation process. If the 

butt portion of the TSIA medium turns 

yellow and the slant turns red, it indicates 

that glucose is fermenting because each is 

acidic and basic, respectively. If there is 

fermentation of lactose and/or sucrose by 

bacteria, the butt and slant will turn yellow 

because they are acidic. 

Hereafter, the analysis process using 

the Kit and the Microbact system 2000 

software was to identify the types of 

bacteria that were isolated from the 

cockroach's feet. The value obtained 

through analysis using the Microbact 

system 2000 was declared valid if the 

minimum percentage is 90%. Bacterial 

identification data are shown in Table 1 

below. 

Table 1. Types of bacteria identified using the Microbact system 2000 software 

Sample Bacterial species Validity level (%) 

1 Klebsiella ozaenae 90.14 
2 Salmonella arizonae 90.15  
3 Salmonella sp. 90.21  
4 Escherichia coli 86.38 
5 Salmonella enterica typhi 88.83  
6 Salmonella sp. 95.25  
7 Staphylococcus simulant 98.65  

8 Escherichia coli 97.08 
Remarks : There are 8 identified bacterial species reported in previous studies(Kundera & Bialangi, 2018), 
but the bacteria taken that had a validity of 90%. 
 

The data in Table 1 shows that eight 

bacterial species have been identified. Based 

on the similarity of the species found, six 

types of bacteria were taken from the feet of 

cockroaches in the nutrition department 

hospital area of Palu City. The results of this 

bacterial isolation are in line with research 

Pechal et al., (2013) and Tatang et al., (2017) 

that most of the bacteria obtained from 

cockroaches (92.3%) came from the 

exoskeleton (the external surface of the 

cockroach's organs). It indicates that 
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cockroach feet have high potential to 

become vectors of pathogenic microbes that 

cause nosocomial infectious diseases. 

The results of the sensitivity test of 
bacteria from the feet of cockroaches 
from the nutrition department area of 
the Palu City Hospital to antibiotics. 

 

The results of sensitivity testing of 

bacteria E. coli, K. ozaenae, S. arizonae, S. 

enterica, Salmonella sp., and S. simulans 

from the nutrition department area of the 

Palu City Hospitalto antibiotics shown in 

Table 2. 

 
Table 2. The value of the diameter of the inhibition zone of bacterial susceptibility from 

the feet of cockroaches from the nutrition department of the Palu city hospital to 
antibiotics. 

Bacteria 
Antibiotic inhibition zone value 

A B C D E 

Escherichia coli 27.3(S) 27.1(S) 16.1(i) 0 (R) 11(R) 

Klebsiella ozaenae 20.3(S) 16.3(i) 14.5(R) 11.2(R) 12(R) 

Salmonella arizonae 25.2(S) 22.2(S) 11.6(R) 11.8(R) 13(R) 
Salmonella enterica  33.3(S) 22.1(S) 19(S) 15(i) 19(S) 

Salmonella sp. 26.2(S) 22.2(S) 13(R) 7(R) 16(i) 

Staphylococcus simulant 26(S) 26.3(S) 15.3(i) 9(R) 16(i) 
Description: A: Ciprofloxacin (5 g), B: Ofloxacin (5 g), C: Vancomycin (30 g), D: Amoxycillin (20/10 g), E: 
Chloramphenicol (30 g), (S) = sensitive, (i) = intermediate and (R) = resistance. Bacteria that are resistant to 
more than one antibiotic are called Multi-Drug Resistance (MDR) (Cockerill et al., 2007). 
 

Based on the value of the inhibition 

zone, it was seen that there was a 

significant difference in sensitivity of each 

antibiotic to the bacteria obtained from the 

cockroach's feet. E. coli showed resistance 

to Amoxycillin and Chloramphenicol. The 

bacteria E. coli, S. arizonae, Salmonella sp., 

K. ozaenae, S. simulans and S. enterica were 

resistant to Amoxycillin and 

Chloramphenicol antibiotics. However, the 

types of antibiotics Amoxylin, 

Chloramphenicol, Ciprofloxacin, Ofloxacin, 

and Vancomycin were still recommended 

for infectious diseases at the lowest level of 

health services such as in Public Health 

Center and even hospitals. Based on Jeffrey 

(2014) and Azargun et al., (2020), Quinolone 

class antibiotics such as Ciprofloxacin were 

used in India as an alternative to Amoxycillin, 

Chloramphenicol, Cotrimoxazole for certain 

infections. Therefore, the presence of 

cockroaches in the nutrition department 

hospital area has proven to be a vehicle for 

pathogenic bacteria that have become 

resistant to antibiotics obtained from their 

environment. This result is in line with the 

opinion of (Isaac et al., 2014; Dasopang & 

Juniati, 2018; Dasopang et al., 2019) that the 
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cases of resistance of Gram positive and 

Gram negative bacteria to the antibiotics 

Ampicillin, Chloramphenicol, Tetracycline, 

and Sulfamethoxazole-trimethoprim 

ranged from 13%-70%. The same thing 

was also reported by AL-Marjani et al., 

(2017), that the resistance of 

Enterobacteria to Ampicillin, Ampicillin - 

sulbactam, Cephalothin, and Gentamicin 

was obtained from more than 60% to 96%, 

while resistance to Aztreonam and 

Chloramphenicol was below 50%. This 

study is supported by the methods and 

interpretation criteria for the 

recommended and published disc diffusion 

assays by the NCCLS on the revised and 

updated antimicrobial disk sensitivity test 

and performance standards as needed 

(Schaffer & Pearson, 2015). 

The increase in the number of 

bacteria that have become Multi-Drug 

Resistance (MDR) due to carrier vectors 

needs special attention by the government 

and the health department. Lack of 

attention to vectors carrying pathogens 

has led to an increase in the number and 

types of vectors that are a source of 

spreading infectious diseases in humans. 

Therefore, serious handling of the control 

of new types of vectors that carry diseases 

in humans is needed, especially in the 

hospital environment.  

CONCLUSION  

As much of six bacterial isolates were 

isolated from cockroach feet from the 

nutrition department hospital area of Palu, 

namely, E. coli, S. arizonae, Salmonella sp., K. 

ozaenae, S. simulans and S. enterica. 

Antibiotic sensitivity test showed the 

resistance of four bacteria to several 

antibiotics, except for S. cholerasuis which 

was still sensitive to Amoxycillin, 

Chloramphenicol, Ciprofloxacin, Ofloxacin, 

and Vancomycin antibiotics. 
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