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Introduction 
 

Enterococcus faecalis is the main pathogen 

detached from failed root canals and insistent 

peri-apical lesion. 
(1)

. There is a great 

difficulty to eradicate the microorganism from 

infected root canal especially inside an 

anatomical structure that remains inaccessible 
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Enterococcus faecalis is the main pathogen detached from failed root canals and insistent 

peri-apical lesion. It founds in anatomical structures that remain inside inaccessible areas 

for mechanical instrumentation like lateral canal and isthmus so, the root canal irrigation 

has an important role in the elimination of microbes in these inaccessible areas for 

instrumentation. Aim of the study is to compare between the efficiency of a newly 

introduced product of chlorhexidine gluconate as chemical root canal irrigant and 

hydroalcoholic extract of garlic herbal product against Enterococcus faecalis. This study 

was In-vitro used the agar diffusion method. Enterococcus faecalis was cultured on blood 

agar plate. Thirty three plates were divided into two group Positive and negative control 

used for verification of the results. Chlorhexidine used as a positive control since it is the 

commonly used irrigate. The zone of inhibition measured and expressed in millimeters. 

The results of antibacterial activity were expressed in terms of the diameter of the zone of 

inhibition. Statistical package for social sciences (SPSS) was used to analyze the data. A 

descriptive statistics calculated the efficiency of the irrigation solution against 

Enterococcus faecalis. Student’s T-Test was used. The efficacy of chlorhexidine gluconate 

was found to be significantly more (18.31±0.946) than Garlic extract (14.71±0.985) 

against Enterococcus faecalis and the difference was statistically significant p<0.05. 2% 

chlorhexidine gluconate was shown to inhibit the Enterococcus faecalis effectively. But 

garlic extract (allicin) as compare to chlorhexidine showed very minimal activity against 

E. faecalis. 
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for mechanical instrumentation like lateral 

canal and isthmus. Therefore the root canal 

irrigation has an important role in the 

elimination of microbes in these inaccessible 

areas for instrumentation.
(2-4)

 One of the 

irrigant that was frequently used is 

chlorhexidine gluconate (Figure 1), Wang C.S 

et al 2007  monitored high activity of 

chlorhexidine against E. feacalis. But When 

tested in vivo showed less ability in dissolving 

necrotic tissue remnants coupled by poor 

antimicrobial activity, this way there were 

many trials to add some surface modifier and 

the wetting agent to increase the effectiveness 

of these irrigants.
 (5)

 

 

Herbal product have become more popular in 

dentistry because of its availability, low 

toxicity, cost-effectiveness, lack of microbial 

resistance and increase shelf life.
 (6)  

Garlic one 

of the herbal product which is bulbous 

perennial medicinal plant and allicinit's main 

active component. Some studies confirm high 

benefit in destroying cell wall and membrane 

of root canal bacteria. Therefore it's widely 

used in medicine for its antibacterial, 

antifungal, antiviral, anti-mutagenic, anti-

oxidative, anti-cancerous, anti-aging, 

immunomodulatory effects.
 (7)

 However, no 

studies showed that the garlic herbal product 

can be used as an alternative to chemical 

irrigation. The present study aimed to compare 

between the efficiency of a newly introduced 

product of chlorhexidine gluconate as 

chemical root canal irrigant and 

hydroalcoholic extract of garlic herbal product 

against Enterococcus faecalis using the 

commonly used agar diffusion method. 

 

Materials and Methods 
 

Assay of antimicrobial activity of garlic 

(Allium sativum L.) extract against 

Enterococcus faecalis micro-organism. Fresh 

garlic bulbs (Allium sativum L.) surface was 

sterilized by using ethanol, the ethanol was 

evaporated in a sterile laminar flow chamber. 

By using a sterile mortar and pestle the garlic 

was homogenized,    the homogenized mixture 

of garlic was filtered and diluted to different 

concentrations with suitable volumes of sterile 

distilled water other additives with being used 

for preparation. Agar well diffusion method 

was used to conduct the antimicrobial 

susceptibility test 
(8)

 

 

Enterococcus faecalis was cultured on blood 

agar plate (Figure 2). 20% concentration of the 

prepared garlic extracts (Figure 3) was made 

using distilled water. Chlorhexidine will be 

the positive control since it is the commonly 

used irrigant and has excellent antimicrobial 

activity against E. faecalis micro-organism. 

Positive and negative control was used for 

verification of the results. The number of agar 

media plates was thirty three divided into two 

groups. 

 

Plates was inoculated with the organisms by 

even streaking of the swab over the entire 

surface of the plate three times, rotating the 

plate approximately 60° after each application 

to ensure an even distribution of the 

inoculums.  Three wells of 5 mm size was 

made with a sterile borer into each agar plate 

containing the bacterial inoculums. 20 μl 

volume of each extract concentration was 

dispensed into the wells of inoculated plates. 

Then the incubated for 24 h at 37°C. The zone 

of inhibition was measured and expressed in 

millimeters. The antibacterial activity results 

were expressed in terms of the diameter of the 

zone of inhibition
(9,10)

. The mean and standard 

deviation of the diameter of the inhibition 

zones were calculated (Figure 4). 

 

Statistical analysis 
 

Data was analyzed using statistical package 

for social sciences (SPSS). A descriptive 

statistics was used to calculate the efficiency 

of the irrigating solution against Enterococcus 

faecalis using Student’s T-Test. 
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Results and Discussion 

 

Student t-test was used to compare the 

efficiency of a newly introduced product of 

chlorhexidine gluconate as chemical root 

canal irrigant and hydroalcoholic extract of 

garlic herbal product against Enterococcus 

faecalis using the commonly used agar 

diffusion method. The efficacy of 

chlorhexidine gluconate was found to be 

significantly more (18.31±0.946) than Garlic 

extract (14.71±0.985) against Enterococcus 

faecalis (Table 1) and the difference was 

statistically significant p<0.05. 

 

Table.1 Mean, Std. Devation, t-value and p-value of garlic extract and CHX  

 

Groups N Mean Std. 

Deviation 

t- 

value 

p-

value 

garlic extract 17 14.71 .985 -

10.712 

0.000 

Chlorhexidine 16 18.31 .946 
 

Figure.1 CHX – pluse
TM 

 2% Chlorhexidine gluconate solution enhanced with surface modifier 

and wetting agents 

 

 
Figure.2 A. Enterococcus faecalis was cultured on blood agar plate B. Enterococcus faecalis 
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Figure.3 20% concentration of the prepared garlic extracts 

 

 
 

Figure.4 2% chlorhexidine was shown to inhibit the Enterococcus faecalis effectively 

 

 
 

Graph.1 show inhibition zone in mm of CHX and garlic. 
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The main objective of root canal treatment is 

to eradicate the microorganisms from the 

root canal and to prevent their 

recontamination in the post-treatment period. 

In the anatomically challenging areas like 

fins, lateral or furcal canals, apical deltas, 

webs and isthmus the biofilm may remain 

undisturbed after mechanical debridement. 

Therefore, in order to ensure complete purity 

of the canal system, it is necessary to use 

irrigant solutions to complement the action 

of the mechanical instruments
(11). 

Enterococcus feacalis had frequently been 

isolated from root canals of failed 

endodontic treatment cases
(12)

. 

 

In the present study, 2% chlorhexidine was 

shown to inhibit the Enterococcus faecalis 

effectively. But garlic extract as compared to 

chlorhexidine showed very minimal activity 

against Enterococcus faecalis. Chlorhexidine 

gluconate (2%) is a good disinfecting agent 

with a property of substantively contributing 

to its prolonged time of action 
(13)

.But the 

major disadvantage persisting is its inferior 

tissue dissolving action as a primary 

endodontic irrigant
(14)

. Allicin, the active 

ingredient of garlic, acts by partially 

inhibiting DNA and protein synthesis and 

also totally inhibiting RNA synthesis as a 

primary target
(15)

.
 

 

Under the conclusion of this study which 

evaluated the antimicrobial potential of 

chemical agent  2% chlorhexidine and herbal 

Garlic extract” Allicin” when used as root 

canal irrigants against Enterococcus 

faecaliswe concluded that the herbal extract 

had shown statistically significant activity 

against Enterococcus faecalis which was less 

than that of  2% chlorhexidine. 

Chlorhexidine had demonstrated the best 

results as compare to the herbal one. But 

further evaluation of the antimicrobial 

efficacy of Garlic is highly recommended 

before extensive clinical usage. 

Recommendation 

 

Vivo studies are needed to evaluate garlic 

efficiency against E. feacalis with high 

concentration. 

 

Conjunction of garlic to be used with 

chemical irrigant to get the best efficiency 

against E. feacalis. 
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