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ABSTRACT 

 

Background: Enterococcus faecalis and Fusobacterium nucleatum are the most common 

bacteria found in infected root canal teeth and most of them often caused failure in endodontic 
treatments. These bacteria can form biofilm which makes them more resistant against 

antibacterial agents. Biofilm formation also causes a decrease in antibiotics and antimicrobials 

sensitivity. Pluchea indica Less leaves is a species of plants that has several chemical 
properties. It consists of flavonoids and polyphenols which have benefits to inhibit biofilm 

formation. Because of its benefits, the extract of Pluchea indica Less leaves can be potentially 
developed as one of  sterilization dressing in root canal teeth. Purpose: The aim of this study 

was to determine biofilm formation inhibition of Pluchea indica Less leaves extract against 

Enterococcus faecalis and Fusobacterium nucleatum. Materials and Methods: The dilution 
method was done first to show the Minimum Inhibitory Concentration (MIC) of the extract. The 

inhibition biolfilm formation was tested using microtitter plate assay by measuring the bacterial 

biofilm Optical Density (OD) from ELISA reader’s results and using autoagregation assay to 
show the inhibition of adherance bacteria.  The Pluchea indica Less leaves extract 

concentration used for inhibition of biofilm formation were 100%, 50%, 25%, 12,5%, and 
6,25%. Results: The result of biofilm formation inhibition showed that Pluchea indica Less 

leaves extract were able to inhibit Enterococcus faecalis and Fusobacterium nucleatum’ 

biofilm formation with strong moderate effect. The autoagregation assay showed a decrease in 
autoagregation percentation of Enterococcus faecalis and Fusobacterium nucleatum. 

Conclusions: Pluchea indica Less leaves extract has effect to inhibit biofilm formation of 
Enterococcus faecalis and Fusobacterium nucleatum. 
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ABSTRAK 

 

Latar belakang: Enterococcus faecalis dan Fusobacterium nucleatum merupakan 

mikroorganisme yang sering ditemukan pada gigi dengan infeksi saluran akar, dan sebagian 
besar dari mikroorganisme tersebut merupakan penyebab kegagalan dalam perawatan saluran 

akar. Mikroorganisme tersebut dapat membentuk biofilm yang membuatnya lebih resisten 
terhadap bahan antibakteri.Biofilm juga dapat menurunkan sensitifitas bahan antibakteri dan 

antibiotik. Daun beluntas (Pluchea indica Less) merupakan salah satu tanaman yang memiliki 

kandungan senyawa kimia yaitu flavonoid dan polifenol yang telah dilaporkan memiliki fungsi 
sebagai antibakteri dan antibiofilm. Karena kandungan tersebut, ekstrak daun beluntas dapat 

dikembangkan sebagai salah satu alternatif bahan sterilisasi saluran akar. Tujuan: Tujuan 

dari penelitian ini adalah untuk membuktikan hambatan pembentukan biofilm dari ekstrak 

daun beluntas (Pluchea indica Less) terhadap bakteri Enterococcus faecalis dan 

Fusobacterium nucleatum. Bahan dan Metode: Uji dilusi/penipisan seri dilakukan terlebih 
dahulu untuk mengetahui nilai Konsentrasi Hambat Minimal dari ekstrak daun beluntas. Uji 

hambatan pembentukan biofilm dilakukan menggunakan microtitter plate assay dengan 

mengukur nilai Optical Density (OD) dan uji autoagregasi untuk mengetahui hambatan 
perlekatan bakteri. Hasil: Uji hambatan pembentukan biofilm menunjukkan bahwa ekstrak 

daun beluntas mampu menghambat pembentukan biofilm bakteri Enterococcus faecalis dan 
Fusobacterium nucleatum dengan kemampuan kuat sedanf. Hasil uji autoagregasi 

menunjukkan penurunan prosentase autoagregasi bakteri Enterococcus faecalis dan 

Fusobacterium nucleatum. Simpulan: Ekstrak daun beluntas memiliki efek dalam menghambat 
pembentukan biofilm bakteri Enterococcus faecalis dan Fusobacterium nucleatum.  

 

Kata kunci: Ekstrak daun beluntas, Enterococcus faecalis, Fusobacterium nucleatum, biofilm. 
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BACKGROUND 

 

The role of microorganisms as 

the cause of inflammation in pulp and 

periapical tissues have long been 

proven. Several studies have reported 

the existence of microorganisms in 

infected pulp and root canals, 90% are 

facultative anaerobic and species of 

Gram-positive bacteria, followed by 

Gram-negative bacteria and some 

groups of yeast.1,2 Enterococcus 

faecalis has been discovered in the 

failure of root canal treatments, with a 

prevalence 67% to 77% of cases 

accompanied by persistence endodontic 

infections. In addition to Enterococcus 

faecalis, bacteria with the greatest 

frequency obtained in  

 

necrosis root canals is Fusobacterium 

nucleatum, found as many as 60% to 

70% of cases in teeth with periodontal 

lesions.1  

Root canal treatment will be 

successful when it can cast off all 

sources of infection through the actions 

of preparation, sterilization, and filling. 

But sometimes there are some failures 

in root canal treatments. One of the 

causes in failure of root canal 

treatments is the presence of 

microorganisms that can survive both 

in root canal and tooth apical region. In 

some studies, it has been known that 

microorganisms able to form biofilm as 

a significant mechanism to increase the 

virulence of the pathogen, avoid host 

defense system, and make the 
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microorganisms more resistant to 

antimicrobial agents.4  

Enterococcus faecalis can attach 

to the root canal walls, accumulate, and 

form biofilms, which can make them 

more resistant to phagocytosis, 

antibody, and antimicrobial agents, 

compared with microorganisms which 

do not produce biofilm. Bacterial 

biofilm that makes the microorganisms 

resistant to the antimicrobial agents, 

due to the protective barrier derived 

from the extracellular polymeric 

matrix.5 Fusobacterium nucleatum also 

have been identified within the biofilm 

extra radicular associated with apicalis 

periodontitis. Fusobacterium 

nucleatum able to form biofilm in root 

canal due to several reasons, among 

others, for their ecological needs and 

the advantages in terms of nutrition. 

However, interactions which is caused 

by the presence of adhesin, also plays 

an important role of bacterial pathogens 

in forming biofilm.6 

Many researchs which were use 

biofilm’s bacteria as models to 

determine the effectiveness of 

antibacterial agents for root canal 

treatments are still being developed. 

Results of several studies have shown 

the ability and inability of the 

antibacterial agents as a root canal 

dressings in eliminating or reducing 

biofilm bacteria.7 Therefore some 

alternate agents derived from plants 

extract are become an interesting thing 

to be the one of choice as antimicrobial 

agents, because they have natural 

effects and lower side effects than the 

chemical drugs. One among plants that 

have antibacterial ability is Pluchea 

indica Less. Pluchea indica L. is a plant 

that has long been known by the people 

of Indonesia. These plants are often 

used as hedge plant, and traditionally 

efficacious as fever, appetite enhancer, 

and sweat bullets. Pluchea indica L. 

leaves contain chemical properties such 

as tannins, flavonoids, polifenolat, and 

essential oils that are known to have 

antibacterial effect and can inhibit 

biofilm formation of bacteria.8,9 

Based on the background above, 

Pluchea indica L. leaves have 

antibacterial capabilities, but there is no 

research on Pluchea indica L. leaves 

extract in inhibiting biofilm of 

Enterococcus faecalis and 

Fusobacterium nucleatum which 

become the cause of failure in root 

canal treatments. Therefore, research 

using Pluchea indica L. leaves extract 

in inhibiting the biofilm formation of 

Enterococcus faecalis’ and 

Fusobacterium nucleatum’ biofilm is 

expected to be developed as an 

alternative to root canal sterilization 

dressing. 

 

MATERIAL AND METHOD 

 

The type of this research was true 

experimental research with post test 

only control group design. The sample 

size in this study were 42 wells in 

microtitter plate divided into six 

groups. 

The tools used in this study were 

blender, funnel cups, stirrers, 

measuring cups 500 ml, beaker glass 

600 ml, erlenmeyer tube 500 ml, rotary 

evaporator, filter paper, analytical 

balance (Analytical Balance CPA 423S 

Sartorius), oese, spiritus burner, test 

tubes (BD Falcon), micropipette 

(Eppendorf), microtitter plate (96-well 

flat-bottomed plastic tissue culture 

plate), inverted microscope (IX 51 

Olympus), autoclaft (SX 700), 

incubator (500 Memmer), anaerobic 

jar, petridish, mixer vortex, ELISA 

Reader (Thermo Scientific Multiskan 

Fc), ultrasonic (VirSonic 50 VirTis 
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USA),and UV-visible 

spectrophotometer (UV-1601 

Shimadzu Japan). 

The materials used in this study 

include Pluchea indica L. leaves fresh 

obtained from UPT Materia Medika 

Batu, ethanol 80%, sterile distilled 

water, Brain Heart Infusion (BHI) 

medium, stock of Enterococcus 

faecalis, stock of Fusobacterium 

nucleatum, glucose 1%, phosphate-

buffered saline solution (pH 7.3), 

Pluchea indica L. leaves extract with 

concentration of 100%, 50%, 25%, 

12.5%, and 6.25%, sterile distilled 

water, NaOCl 2.5%, 0.2 ml of crystal 

violet, 200 mL of isopropanol, 

potassium phosphate buffer, 80% 

ethanol and 10% CO2. 

Plants extraction. Pluchea 

indica L. leaves extract obtained from 

the leaves dried then mashed in a 

blender and sieved to obtain Pluchea 

indica L. leaves powder, then 

macerated with 80% ethanol, protected 

from sunlight, and allowed to stand for 

overnight. After that, the filtering done 

to obtain a filtrate which is separated 

from the dregs. Dregs from first 

filtering then macerated again with 

80% ethanol and then allowed to stand 

overnight and filtered to obtain a 

second filtrate and dreg. The second 

dregs then macerated with 80% 

ethanol, allowed to stand overnight, and 

filtered to obtain third filtrate and dregs. 

The first, second, and the third filtrate 

then mixed and concentrated by rotary 

evaporator for one hour. Once 

concentrated, the extract is heated with 

a water bath at a temperature of 60°C to 

obtain thick extracts.10 

Bacteria culture. The use of 

bacteria in this research by creating a 

suspension of bacterial colonies of 

Enterococcus faecalis and 

Fusobacterium nucleatum with Brain 

Heart Infusion Broth (BHIB) media in 

a test tube, which was then incubated at 

37°C for 48 hours anaerobically. 

Turbidity suspension of bacteria 

Enterococcus faecalis and 

Fusobacterium nucleatum equated with 

Mc Farland 0.5 which was equivalent to 

1.5x108 CFU/ml. Having obtained the 

same turbidity, the suspension was 

diluted up to an infectious dose of 

bacteria as much as 1x106 CFU/ml 

(Enterococcus faecalis) and 1x108 

CFU/ml (Fusobacterium nucleatum) 

.11,12 

Inhibition of biofilm formation. 
The test of inhibition biofilm formation 

was done using microtitter plate assay. 

Suspension of bacteria then cultured in 

each microtiter plate (96- well flat-

bottomed plastic tissue culture plate) 

containing Brain Heart Infusion media 

with 1% glucose, incubated at 37°C for 

6 days to obtain the maximum biofilm 

production. Number of well for the 

replication of the test were adjusted and 

labeled according to concentrations of 

each extract. On the 6th day verification 

of biofilm formation, provided by a 

simple staining using crystal violet and 

viewed on an inverted microscope. 

Pluchea indica L. leaves extract as 

much as 100μl then inserted into each 

microtiter column that has been 

provided (according to the extract 

concentration of 100%, 50%, 25%, 

12.5%, and 6.25%). Microtiter column 

that contains only bacteria without 

given the extract as a positive control. 

Microtiter column that contains only 

the media without bacteria and without 

the extract as a negative control. The 

entire microtiiter plate then incubated at 

37°C for 24 hours in anaerobic 

incubator. After 24 hours, microtitter 

plate was washed with phosphate 

buffered saline (PBS) four times, then 

dried and staining with 50 mL of 0.1% 
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solution of crystal violet. Furthermore 

incubated in room temperature for 15 

minutes. Flushing was done using 

sterile distilled water and dried. Then 

measuring the Optical Density (OD) at 

a wavelength of 570 nm using ELISA 

Reader.14 Results of the measurement 

of  OD was classified as follow:15 

OD < ODc            : no adherent 

ODc<OD<2xODc     : weak adherent 

2xODc<OD<4xODc : moderate 

adherent 

4xODc < OD             : strong adheren 

ODc (Cut off OD)     =  

Mean OD  negative control+(3xSD) 

Seven replicates were made for each 

concentration of the extract. 

Inhibition adhesion of bacteria. 
Test for inhibition adhesion of bacteria 

carried by autoagregation assay. The 

suspension of Enterococcus faecalis 

and Fusobacterium nucleatum was 

created  equivalent to the turbidity of 

Mc Farland 0.5 or comparable to 1.5 x 

108 CFU ml. Having obtained the same 

turbidity, the suspension was diluted up 

to an infectious dose of bacteria as 

much as 1x106 CFU/ml (Enterococcus 

faecalis) and 1x108 CFU/ml 

(Fusobacterium nucleatum).12,15 

Suspension of bacteria then cultured in 

tubes containing Brain Heart Infusion 

media with 1% glucose. Pluchea indica 

L. leaves extract as much as 100μl then 

inserted into each tube that has been 

provided (according to the extract 

concentration of 100%, 50%, 25%, 

12.5%, and 6.25%). Tube that contains 

only bacterial culture without extract as 

a positive control, whereas a tube 

containing only BHI  

media as a negative control. The entire 

tube was incubated at 37°C for 24 

hours. After incubation, each tube was 

vibrated using a vortex mixer for a few 

minutes, and measured 

spectrophotometrically at 570nm 

(OD0). Furthermore, media samples 

removed from the tube using a pipette, 

and bacterial culture was mixed with 

potassium phosphate buffer, followed 

by centrifugation. Cells that had been 

centrifuged resuspended using 

ultrasonic VirSonic 50 at maximum 

amplitude for 10 seconds and then 

measured spectrophotometrically at 

570nm (ODs).
16 Seven replicates were 

made for each concentration of the test 

extracts. Determine the amount of 

bacterial adhesions  using the formula 

below:17 

% autoagregation = (OD0 – ODs) x 100/OD0 

OD0  = initial bacterial cells  

ODs  = supernatant cells 

 

Statistical analyses of data were 

performed by One Way Anova test to 

assess significant differences, and LSD 

test to verify significant differences 

among each concentration. The level of 

significance was 5%. 

 

RESULTS 

 

The test of inhibition biofilm 

formation against Enterococcus 

faecalis and Fusobacterium nucleatum 

was conducted using microtitter plate 

assay and expressed in Optical Density 

(OD) obtained the following results: 
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Table 3. The average value of Optical Density (OD) of bacterial biofilms of 

Enterococcus faecalis and Fusobacterium nucleatum in each group with microtitter 

plate assay.   

MA: Moderate Adherent, SA: Strong Adherent

 

Table 3 showed a decrease in 

Optical Density (OD) of biofilm 

Enterococcus faecalis and 

Fusobacterium nucleatum acording to 

the increase of extract concentration. 

Based on the classification of OD value 

in Enterococcus faecalis group, it 

showed a strong adherent biofilm on 

extract concentration 6,25%, 12,5%, 

25%, and 50%. While on the extract 

concentration 100% showed a 

moderately adherent biofilm. On the 

Fusobacterium nucleatum group which 

was treated using extract with 

concentration 6,25%, 12,5%, 25%, 

50%, and 100% showed a moderately 

adherent biofilm. 

 

 

 

 

 

 

 

 
 

 

Graphic 1. Measurement of biofilm Optical 

Density (OD) Enterococcus faecalis and 

Fusobacterium nucleatum. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Picture 1. Microscopic views of 

Enterococcus faecalis’ biofilm using 

microtitter plate assay (inverted microscope  

x400). Black arrow showed biofilm that 

attached on plate wall. (a) Without 

extract/control, (b) Extract consentration 

100%, (c) Extract consentration 50%, (d) 

Extract consentration 25%, (e) Extract 

consentration 12,5%, (f) Extract 

consentration 6,25%. 

 

 

 

 

   Mean     

Bacteria Control 

(+) 

Concentration 

6,25% 

Concentration 

12,5% 

Concentration 

25% 

Concentration 

50% 

Concentration 

100% 

Enterococcus 

faecalis 

0.167 

(SA) 

0.107 

(SA) 

0.105 

(SA) 

0.104 

(SA) 

0.102 

(SA) 

0.097 

(MA) 

Fusobacteriu

m nucleatum 

0.102 

(MA) 

0.095 

(MA) 

0.090 

(MA) 

0.088 

(MA) 

0.074 

(MA) 

0.072 

(MA) 
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Picture 2. Microscopic views of 

Fusobacterium nucleatum biofilm using 

microtitter plate assay (inverted microscope  

x400). Black arrow showed biofilm that 

attached on plate wall. (a) Without 

extract/control, (b) Extract consentration 

100%, (c) Extract consentration 50%, (d) 

Extract consentration 25%, (e) Extract 

consentration 12,5%, (f) Extract 

consentration 6,25%. 

To see the difference in Optical 

Density (OD) values between treatment 

groups, we used One way Anova 

statistical test, and showed the 

significance value (p) <0.05, which 

means that between treatment group 

there were significant differences. Then 

to see the real differences between each 

group of extract concentration, we used 

LSD test. LSD results of Enterococcus 

faecalis showed significance value (p) 

<0.05 in extract concentration 100% 

when compared with the group without 

extract (control). It can be said that 

there was significant differences 

between extract concentration 100% 

when compared to the group without 

extract. LSD results of Fusobacterium 

nucleatum between each extract 

concentration showed significance 

value (p)> 0.05. It can be said that the 

average value of OD biofilm of 

Fusobacterium nucleatum between 

each extract concentration showed no 

significant difference. 

Test for inhibition adhesion of 

Enterococcus faecalis and 

Fusobacterium nucleatum was carried 

by autoagregation assay, which was 

viewed by the magnitude of adhesion 

between cells of bacteria 

(autoaggregation), the results were as 

follows: 

 
 

Table 4. The percentage of autoaggregation of bacterial cells Enterococcus faecalis and 

Fusobacterium nucleatum in each study group.

 

 

 

 

 

 

Bacteria   Percentage of 

autoaggregation 

   

 Control 

(+) 

Concentration 

6,25% 

Concentration 

12,5% 

Concentration 

25% 

Concentration 

50% 

Concentration 

100% 

Enterococcus  

faecalis 

77,2% 67,5% 63% 61,5% 59,2% 46,1% 

Fusobacterium  

nucleatum 

53,1% 46,7% 40,7% 37,5% 34,6% 31% 

a b 

d 

 e  f 



Vol. 11 No. 1 Februari 2017   ISSN : 1907-5987 

  

58 
 

DISCUSSION 

 

 Minimum Inhibitory 

Concentration (MIC) of the extract 

conducted by dilution method against 

Enterococcus faecalis was obtained at 

12.5%, while against Fusobacterium 

nucleatum obtained at a concentration 

of 50%. Then we specified 

concentrations above and below the 

MIC (100%, 50%, 25%, 12.5%, and 

6.25%), which was then used in the test 

of biofilm formation inhibition of 

Enterococcus faecalis and 

Fusobacterium nucleatum. 

The inhibition of biofilm 

formation of Enterococcus faecalis and 

Fusobacterium nucleatum was carried 

by microtitter plate assay. In microtitter 

plate assay, either on biofilm 

Enterococcus faecalis or 

Fusobacterium nucleatum, showed a 

decrease in the average value of Optical 

Density (OD). Pluchea indica L. leaves 

extract contains chemical compounds 

that can act as antibiofilm. The 

antibiofilm’s effects of Pluchea indica 

L. leaves extract derived from 

flavonoids and poliphenols. Flavonoids 

in the Pluchea indica L. leaves 

composed by some active substances, 

such as flavone and naringenin. 

Flavone has been shown to act as 

inhibitors of biofilm formation. These 

compounds can interfere with quorum 

sensing signaling pathway by 

disrupting the interaction between the 

acyl-homoserine lactone (AHL) and its 

receptor. AHL is an autoinducer or 

signaling molecules of Gram-negative 

bacteria that is used in the process of 

quorum sensing26. Naringenin also play 

a role in inhibiting biofilm formation by 

its activities as a quorum sensing 

inhibitor. Action of naringenin in 

inhibiting the quorum sensing system is 

probably caused by the combination 

and reduction of molecules AHL and 

Lux-R type transcription factor which 

is then followed by a reduction in the 

expression of quorum sensing-related 

gene27. Quorum sensing is one of the 

regulation of extracellular polymeric 

substance (EPS), or commonly called 

polysaccharides, and play a role in the 

formation of bacterial biofilm. If the 

quorum sensing pathway is inhibited, 

there will be inhibition of EPS 

formation, resulting in the inhibition of 

bacterial biofilm formation.28 

In addition to flavonoids, 

Pluchea indica L. leaves also contains a 

compound called polyphenol. 

According to research by Borges et al20, 

polyphenols can inhibit biofilm 

formation because it contains anti-

adhesive properties. The results of the 

studies suggest that the bacterial 

adhesion is one of the factors that play 

a role in the colonization of bacteria in 

root canal teeth or periapex, and also in 

the formation of biofilm. Bacteria able 

to adhere to host cells in the presence of 

adhesin. Adhesin and polysaccharide 

matrix play a role in holding the biofilm 

matrix to adhere on substrat surface, 

then into three-dimensional structures 

and continues until maturation period. 

Polyphenols will bind to the collagen 

binding protein, which can suppress the 

function of some genes in bacteria. 

Rupture of collagen binding protein 

will cause an inhibtion in binding 

bacteria to extracellular matrix 

proteins, resulting in inhibition of 

biofilm formation.20,29 

Based on the results, there was a 

difference in the average value of 

Optical Density (OD) in Enterococcus 

faecalis’ biofilm and Fusobacterium 

nucleatum’ biofilm. Enterococcus 

faecalis’ biofilm that had been treated 

by Pluchea indica L. leaves extract with 

a concentration of 100%, 50%, 25%, 
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12.5%, and 6.25% showed an average 

OD higher than the average OD of 

Fusobacterium nucleatum that was 

treated by extract with the same 

concentration. From the results of the 

study also showed that in the group of 

Enterococcus faecalis, at 

concentrations of 50%, 25%, 12.5%, 

and 6.25% showed strong adherent of 

biofilm formation, whereas at 

concentration of 100% shows 

moderately adherent. In the group of 

Fusobacterium nucleatum, in the 

extract concentration of 100%, 50%, 

25%, 12.5%, and 6.25% showed 

moderate adherent of biofilm 

formation.  

The average values of OD that 

high in the group of Enterococcus 

faecalis was caused by small 

degradation in biofilm formation. It can 

be caused by the ability of the 

resistance possessed by Enterococcus 

faecalis against antibacterial or 

antibiofilm agents. Enterococcus 

faecalis can accumulate and form 

biofilms, which can make them a 

thousand times more resistant to 

antibacterial agents.30 Enterococcus 

faecalis can survive in post root canal 

treatment, invasion into the dentinal 

tubules, and survive in the long term of 

limitation nutrition.31,32 When bacteria 

grows as biofilm, the bacterial genetics 

and metabolism will be transformed 

into a complex matrix to prevent them 

from antimicrobial agents.33 

From these results, the average 

value of Optical Density (OD) of 

Fusobacterium nucleatum which 

treated with Pluchea indica L. leaves 

extract concentration 6.25% to 100% 

showed the ability to inhibit biofilm 

formation with moderate effect. It 

maybe because in this study was 

performed as in vitro study and only use 

monospecies of Fusobacterium 

nucleatum. It is known that 

Fusobacterium nucleatum has a vital 

function in formation of biofilm due to 

the ability of these bacteria as a bridge 

(bridging organism) that can help 

coaggregation other bacteria in the 

process of biofilm formation. Bacteria 

that serve as a bridge (bridging 

organism) will show strong 

coaggregation when converage with 

different species of bacteria. When 

inter-species of bacteria that form 

biofilm coaggregate each other, it will 

make them more resistant to 

antibacterial or antibiofilm agents.6,17 

Because in this study we used 

monospecies of Fusobacterium 

nucleatum, then the ability of bacterial 

aggregation was not as strong as when 

the bacteria were in an environment 

that containing multispecies bacteria. 

To support the results in 

inhibition of biofilm formation based 

on microtitter plate assay, then the 

tested of inhibition in bacterial 

adhesions was carried out to see the 

percentage of adhesion between cells of 

bacteria (autoagregation). This test was 

done without staining procedure with 

crystal violet. As it’s known that in the 

calculation of absorbance or turbidity 

requires simple staining using crystal 

violet, but the crystal violet can color 

the alive cells or died cells of bacteria, 

causing the bigger in turbidity level and 

affect the great value of Optical 

Density.34 The results of inhibition in 

bacterial adhesion showed a decrease in 

percentage of adhesions between 

bacterial cells (autoaggregation) with 

increasing concentration of the extract. 

 

CONCLUSION 
 

Based on this study, it can 

conclued that Pluchea indica L. leaves 

extract has the ability to inhibit 
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bacterial biofilms of Enterococcus 

faecalis and Fusobacterium nucleatum 

with strong moderate effect. 
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