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 Abstract 
One of the causes of gingivitis and periodontitis is the bacteria Porphyromonas 
Gingivalis. Chlorhexidine and povidone iodine liquids are liquids that contain 
antibacterial properties against the growth of Porphyromonas Gingivalis 
bacteria. This research was conducted to determine the difference in the 
effectiveness of the antibacterial power of Clorhexidine and povidone iodine 
liquids on the growth of Porphyromonas Gingivalis bacteria. The method used 
was an in vitro laboratory experiment with a posttest only group design, with a 
population of Porphyromonas Gingivalis bacteria using a simple random 
sampling technique, where the number of samples was 7 samples for each 
treatment and divided into 3 groups. The normality test uses the Shapiro Wilk 
test and statistical tests use the Independent sample t-test. The results of the 
Independent sample t-test show a p value < 0.05, which indicates that overall 
there is a significant difference in the antibacterial activity of chlorhexidine 
solution and povidone iodine solution against the growth of Porphyromonas 
Gingivalis bacteria, so it can be concluded that administering the povidone 
iodine solution is more effective than the chlorhexidine solution. as an 
antibacterial against the growth of Porphyromonas Gingivalis bacteria. 
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Introduction 

Periodontal disease is inflammation of the tissues supporting the teeth which include 

the gingiva, alveolar bone, periodontal ligament and cementum (Tsuchida & Nakayama, 

2023). The most common periodontal diseases are gingivitis and periodontitis which often 

occur at the age of 35 years and over (Chatzopoulos et al., 2023). In the 2010 National Health 

Survey, periodontitis was in second place with 42.8% of the Indonesian population suffering 

(Sukhabogi et al., 2023). The results of the 2013 Basic Health Research (Riskesdas) also show 

that gingivitis and periodontitis are the most common periodontal tissue diseases, namely 

23.4% in Indonesia (Rachmawati et al., 2023). 

Gingivitis is a mild form of periodontitis with clinical symptoms of red, swollen gums 

that bleed easily and without damage to the alveolar bone (Kumar et al., 2023), while 

periodontitis is an inflammatory disease of the periodontal tissue that causes gradual damage 
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to the periodontal ligament and alveoli and progressive recession (Ni et al., 2023). One of the 

causes of gingivitis and periodontitis is the bacteria Porphyromonas Gingivalis (Chen et al., 

2023). Porphyromonas Gingivalis  bacteria were found in periodontitis patients by 85.75% 

(Huang et al., 2024). In Asian regions such as Indonesia, the prevalence of the disease 

periodontal disease is also high, namely 96.58% in all age groups (Harefa et al., 2022). 

The pathogenic bacteria Porphyromonas Gingivalis  has virulence factors that enable 

it to attack the immune system and bloodstream (Shahoumi et al., 2023). These bacteria can 

cause damage to periodontal tissue by penetrating into the gingival sulcus which ultimately 

causes an increase in sulcus depth. The treatment mechanism used for bacterial infections 

focuses on the process of eliminating bacteria in the area of infection by surface debridement 

accompanied by supporting therapy using antibacterial (Zhong et al., 2023). Antibacterial 

that can be used are usually available in liquid form (Ardila et al., 2023). Several debridement 

fluids that can inhibit the growth of Porphyromonas Gingivalis  bacteria include 

Chlorhexidine and Povidone iodine (Alves et al., 2023). 

Chlorhexidine has been proven to be effective against oral bacteria because it can 

reduce plaque microorganisms, prevent plaque growth and prevent periodontitis (Gergeta et 

al., 2024). This is because chlorhexidine is bactericidal and bacteriostatic against various 

types of bacteria, including bacteria in plaque (Àlvarez et al., 2023). Long-term use of this 

drug is not recommended, because it has side effects of taste disturbance, burning sensation, 

changes in tooth colour, fillings and mucous membranes and increased tartar formation. 

Povidone Iodine is a type of mouthwash used to treat mild oral mucosal infections and 

pharyngitis (Zhang et al., 2023). Side effects that arise when using povidone iodine are 

irritation, toxic reactions to skin fibroblasts, lungs, keratinocytes and osteoblasts. Long-term 

use causes systemic effects such as metabolic acidosis and kidney disorders. It is not 

recommended for use in children under 6 years and for routine use in thyroid sufferers, 

breastfeeding mothers and pregnant women (De Angelis et al., 2024).  

Several studies have been carried out previously regarding etrates with 

Porphyromonas Gingivalis  bacteria, such as (Rams et al., 2023), (Yavagal et al., 2023), 

(Gadde et al., 2023), (Brookes et al., 2023), and (Prasetya et al., 2024). The trend in this 

research focuses on the effects of Porphyromonas Gingivalis bacteria on other types of 

bacteria. Very few have focused on the anti-bacterial effect of chlorhexidine and povidone 

iodine liquids. Novelty of this research focuses on the effectiveness of antibacterial data on 

chlorhexidine and povidone iodine liquids on the growth of Porphyromonas Gingivalis 

bacteria. 
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Research Method 

This type of research is experimental laboratory (in vitro). The research design used 

was a posttest only group design. The population in this study was Porphyromonas 

Gingivalis bacteria using a simple random sampling technique, where The number of 

samples for this research is 7 samples per treatment. Group 1 is the control group (negative) 

without treatment, group 2 is the treatment group which was given Chlorhexidine liquid 

and group 3 is the treatment group which was given Povidone Iodine liquid. Porphyromonas 

Gingivalis bacteria (ATCC No.33277) were put into a test tube containing BHIB, and 

incubated for 48 hours at room temperature 37 ℃ , then the bacteria were wiped evenly on 

MHA media with Porphyromonas Gingivalis bacteria (ATCC No.33277) put into the tube 

reaction containing BHIB and incubated for 48 hours at room temperature 37 ℃ , then the 

bacteria were wiped evenly on MHA media with a round oases on a petri dish, after that the 

sample was treated, by administering Chlorhexidine and Povidone iodine liquid and 

incubated for 24 hours at temperature room 37 ℃ . The Normality Test uses the Shapiro 

Wilk test to determine whether the data distribution is normal or not, provided that the 

sample subjects are ≤50. Then, a statistical test was carried out using the independent 

sample t-test, with the condition that the data distribution was normal and the data variance 

had to be the same, to see the area of the inhibition zone between treatment groups. The test 

is fulfilled if the significant value (2-tailed) is below 0.05 (p<0.05). 

 

Results and Discussion 

The results of the research (Table 1) showed that the results of the colony count test 

showed that the growth of Porphyromonas Gingivalis bacteria started from the control 

group with an average of 165 colonies, the 0.2% chlorhexidine liquid group with an average 

of 30 colonies and the povidone iodine liquid group 10 % with an average of 11 colonies. From 

the colony count test table it can be concluded that 10% povidone iodine solution is more 

effective than 0.2% chlorhexidine solution as an antibacterial against the growth of 

Porphyromonas Gingivalis bacterial colonies. 
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Table 1. Colony Test Results 

No. K(-) Chlorhexidine 0.2% Povidone iodine 10% 
1. 142               33                8 
2. 
3. 
4. 
5. 
6. 
7. 
Average 

156 
162 
172 
168 
174 
178 
165 

32 
28 
22 
29 
34 
31 
30 

10 
12 
11 
14 
15 
9 
11 
 

In (Table 2) it was found that the results of the inhibitory zone test for the growth of 

Porphyromonas Gingivalis bacteria were seen starting from the 0.2% Chlorhexidine liquid 

group with an average of 20.10 mm and had a difference for each sample of 1-0.5 mm while 

the liquid group Povidone Iodine 10% with an average of 22.3 mm and a difference between 

each sample of 0.5-0.3 mm. From the colony count test table it can be concluded that 10% 

Povidone iodine liquid is more effective than 0.2% Chlorhexidine liquid as an antibacterial 

against the growth of Porphyromonas Gingivalis bacterial colonies. 

Table 2. Inhibition Zone Test Results 

No. K
(-) 

Chlorhexidine 0.2% Povidone iodine 10% 

1. - 20,20 22.35 
2. 
3. 
4. 
5. 
6. 
7. 
Average 

- 
- 
- 
- 
- 
- 
- 

20.05 
20.40 
20.15 
19.80 
20,20 
19.95 
20.10 

22.40 
22,20 
22.55 
22.05 
22.40 
22.15 
22.30 
 

The results of the normality test using Shapiro-Wilk, all groups were normally 

distributed because the p value was> 0.05. Based on these values, the results of the normality 

test for Clorhexidine and Povidone iodine fluids on the growth of Porphyromonas Gingivalis bacteria 

are normally distributed (Table 3). 

Table 3. Colony Test Results 

Colonies & Inhibition Zones Shapiro-Wilk P value 
Colony chlorhexidine 0.312 
Povidone iodine colony 
Chlorhexidine inhibition zone 
Povidone iodine inhibition zone 

0.837 
0.937 
0.812 
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The significant value resulting from the independent t-test for colonies on the 

chlorhexidine and povidone iodine liquid treatment data was 0.000 sig. (2-tailed). This value 

is smaller than the specified research error level, namely 95% (0.05), meaning that there is a 

significant influence (Table 4). 

Table 4. Independent T-Test Colony Test Results 

Number of Colonies P value 
Equal variances assumed 0,000 
Equal variances not assumed 0,000 

p value from the Independent t test for the bacterial inhibition zone is p>0.05 so it is 

significant. To determine significance, it can be done using the p value = 0.000 where the p 

value <0.05 so it is meaningful (it is recommended to write this) because it is based on the p 

value where the critical value is 0.05 (Table 5). 

Table 5. Results of the Independent T-Test for Bacterial Inhibition Zones 

Number of Colonies P value 
Equal variances assumed 0,000 
Equal variances not assumed 0,000 

The research results showed that Povidone iodine had the strongest antibacterial 

effect compared to Chlorhexidine. Povidone iodine is more effective in inhibiting the growth 

of Porphyromonas Gingivalis bacteria and mixed bacteria in plaque. These results are in line 

with research conducted by (Shreenidhi & Rajasekar, 2024) Povidone Iodine reduced the 

average plaque index value to a greater extent compared to Chlorhexidine but was not 

statistically significant. Another study by (Langgartner et al., 2023) found lower bacterial 

colony growth in the Chlorexidine alcohol group when compared with Povidone Iodine 

(4.7% vs 30.8%). In similar research conducted by (Suhadi et al., 2023), Povidone Iodine 

liquid has an inhibitory zone for bacterial growth with a diameter in the strong category of 

11.50-15.00 mm, Medium 6.00-9.50 mm, Weak 0.00 mm and the liquid contains the active 

ingredient methyl salicylate such as Chlorhexidine which has the ability to inhibit bacterial 

growth with a diameter category of Strong from 11.00-15.00, Medium 5.50-8.50 mm, Weak 

4.50 mm. Of the two liquids containing the active ingredients povidone iodine and methyl 

salicylate, there was no significant difference in inhibitory power on bacterial growth. 

Povidone Iodine is a germicidal that works quickly, bacteria are killed within 1 

minute and bacterial spores will be killed after 15 minutes (Lesmanawati et al., 2023). 

Povidone iodine can also treat wounds and fight fungal infections and parasites. Povidone 

Iodine has anti-bacterial properties mainly through a mechanism where it carries free iodine 

compounds through cell membranes (Xu et al., 2023). Iodine compounds have cytotoxic 

properties so they can kill bacterial cells. Povidone iodine is able to inhibit the synthesis of 
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glucosyltransferase (GTF) and fructosyltransferase (FTF) by bacteria (Rahmatika et al., 

2024). GTF and FTF are extracellular enzymes that synthesize the polysaccharides glucans 

and fructans which play an important role in the process of bacterial attachment and biofilm 

formation on the tooth surface (Jeong et al., 2024). 

The antimicrobial mechanism of action of iodine is that iodine actively reacts in an 

electrophilic reaction with respiratory chain enzymes and with amino acids in bacterial cell 

membrane proteins (Faleye et al., 2024). As a result, the tertiary structures needed to 

maintain the respiratory chain are damaged. The respiratory chain is a metabolic pathway for 

electron transport in cellular respiration. This creates an electrochemical proton gradient 

that drives ATP synthesis. By disrupting ATP synthesis, bacterial growth can be inhibited 

(Courbon et al., 2023). This damage affects the structure and function of enzymes and 

bacterial cell proteins, thus damaging the function of bacterial cells. This reaction causes 

rapid death of microbes and prevents the development of bacterial resistance. 

The mechanism of Chlorhexidine as an antimicrobial is to interact with 

phospholipids and lipopolysaccharides (Waller et al., 2023), in bacterial cell membranes and 

enter cells via active or passive transport mechanisms. The interaction of the positive charge 

of the Chlorhexidine molecule with the negatively charged phosphate groups on the 

microbial cell wall, changes the osmotic balance of the cell which disrupts bacterial growth. 

Increases cell wall permeability, so that Chlorhexidine molecules can enter the bacteria. 

Membrane damage is followed by leakage of intracellular elements such as adenosine 

triphosphate and nucleic acids. As a result, the bacterial cytoplasm becomes clotted and then 

the bacterial cells lyse (Nosrati et al., 2023). 

The bactericidal effect of chlorhexidine is due to the rupture of cell membranes and 

the consequent loss of intracellular substances such as potassium (at low concentrations) or 

to the inhibition of respiration and loss of nucleic acids (at high concentrations). In addition, 

due to the interaction of chlorhexidine with cytoplasmic proteins, protein and nucleic acid 

deposition occurs. chlorhexidine inhibits glycosyltransferase and phosphoenolpyruvate 

phosphotransferase, the latter being an enzyme essential for the function and maintenance of 

the bacterial glycolytic pathway. It is active against both Gram-positive and Gram-negative 

bacteria and Gram-positive bacteria are more sensitive than Gram-negative bacteria, possibly 

due to the absence of an outer membrane and the presence of teichoic acids in their cell 

walls. 

 

 



7 

 

Conclusion 

Chlorhexidine 0.2% and povidone iodine 10% are antimicrobials which have the 

ability to kill Porphyromonas Gingivalis bacteria which are the most resistant bacteria and 

are one of the causes of periodontal disease. Thus it can be concluded that Chlorhexidine 0.2% 

and Povidone iodine 10% can kill Porphyromonas Gingivalis bacteria. However, Povidone iodine 

10% has greater antibacterial power than Chlorhexidine 0.2% against Porphyromonas 

Gingivalis bacteria. 
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