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COMPARISON OF THE EFFECTIVENESS OF MORINDA CITRIFOLIA 
AND CHLORHEXIDINE AS IRRIGATION SOLUTIONS AGAINST EN-
TEROCOCCUS FAECALIS IN NONVITAL PRIMARY TEETH 
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ABSTRACT

Objectives: One of the main goals of the root canal procedure is the removal of these germs from the root canal space. The 
current study’s objective was to assess the effectiveness of Morinda citrifolia juice (MCJ) as an irrigant solution against E. faecalis 
and compare it to chlorhexidine (CHX), the gold-standard irrigant solution for root canals of primary teeth that are not vital. 
Materials and Methods: Children from both genders in Egypt between the ages of 4 and 7 were recruited for this clinical trial.  
A total of 32 mandibular primary molar teeth that needed pulpectomies were included in this study and were divided into two equal 
groups (n=16) based on the type of irrigant solution used: group (A) received 6% MCJ, while group (B) received 2% CHX. After 
access was opened, the microbiological samples (before and after irrigation) from the root canals were taken with sterile, wet paper 
points of size 35 that were pushed into the root canals for one minute. Samples were then cultured on Enterococci agar media, 
and microbiological analysis was carried out. Results: Significant potential was shown by the 6% MCJ irrigant solution against 
E. faecalis microorganisms. However, when compared to the 6% MCJ solution, a 2% CHX is more effective against E. faecalis 
microorganisms. Conclusion: The 6% MCJ solution works well as a herbal irrigant. When treated primary teeth with endodontics, 
the standard and most reliable irrigant solution against E. faecalis bacteria is 2% CHX. 
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INTRODUCTION 

The ideal space maintainers are primary teeth, 
thus they should be kept for as long as feasible(1). 
One of the effects of dental caries or trauma is 
necrotic pulp, which can create an abscess, a fistula, 
or a sinus. The complicated root shape of primary 
molars makes it difficult to completely eradicate 
microorganisms with routine pulpectomy(2).

As a durable root canal system organism, 
E. faecalis is commonly isolated from pulpal 

infections in the root canals(3). It is present in 
22–77% of cases of root canal failure and plays a 
significant role in the pathogenesis of periradicular 
lesions after root canal therapy(4). The root canal 
must be sufficiently cleaned and sealed during canal 
obturation for endodontic therapy to be effective. 
Instrumentation and irrigation procedures utilizing 
chemomechanical methods are essential for root 
canal disinfection in those clinical situations(5).

Irrigation is a crucial component of root canal 
debridement because it enables cleaning that is not 
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possible with root canal instrumentation alone(6). The 
optimum root canal irrigant should be systemically 
non-toxic when it is in direct contact with vital 
tissues, non-harmful to periodontal tissues, and 
have a broad antimicrobial spectrum. It should also 
be able to dissolve traces of gangrenous pulp tissue 
and inactivate endotoxins. Additionally, shouldn’t 
have much potential to result in an allergic shock (7). 

A broad-spectrum antibiotic agent that works 
well against E. faecalis is CHX. Chlorhexidine can 
be adsorbed into tooth tissues and then released 
from them, producing substantive antibacterial 
activity, or “substantivity,” in addition to its rapid 
effect on germs(8,9). However, some limitations 
to its therapeutic application such as its inability 
to disintegrate organic materials(10). Moreover, in 
vitro canine embryonic fibroblasts were killed by 
bactericidal doses of CHX diacetate, according to 
the findings of a prior investigation, while non-
lethal quantities allowed for considerable bacterial 
survival(11). Additionally, a lower concentration of 
CHX is linked to apoptosis while a higher dosage 
causes necrosis (12).

A member of the coffee family of trees, Morinda 
citrifolia is often referred to as Noni. Juice from 
the Morinda citrifolia seems to be the first to be 
recognized as a potential substitute for sodium 
hypochlorite (13). It has antibacterial properties as 
well as antiviral, antifungal, and immune-boosting 
properties, indicating the possibility of using it as an 
endodontic irrigant (14, 15). None of the irrigants now 
available is of perfect quality. The goal of this study 
was to compare MCJ to CHX, the gold-standard 
irrigant solution for non-vital root canals in primary 
teeth, in terms of how well it worked against E. 
faecalis.

MATERIALS AND METHODS

After receiving approval from the Ethical 
Committee of the Faculty of Dental Medicine at 
Al-Azhar University (Boys, Cairo) with approval 
reference (EC Ref No.379/1799) and obtained a 

signed informed consent, children from both sexes 
in Egypt between the ages of 4 and 7 were recruited 
for this clinical experiment. 32 non-vital, restorable 
primary mandibular molars required pulpectomy 
were included. Based on the type of irrigant 
solution employed, group (A) received 6% MCJ, 
while group (B) received 2% CHX (JK Dental Co., 
Egypt), the study’s participants were split into two 
equal groups (n=16).

A sample size of 16 in each group, based on a 
prior study by Podar et al. (14), has 80% power to 
identify a difference between means of 3.34 with a 
significance level (alpha) of 0.05. (two-tailed). The 
results will be regarded as “statistically significant” 
if the p-value is less than 0.05 (two-tailed) in 80% 
(the power) of those experiments. 

Preparation of MCJ extract

Pieces of fresh fruit were cut up and dried for 24 
hours at room temperature. To eliminate moisture 
content, the air-dried fruits were placed in a hot air 
oven (LHAO-104 Series, Labocon, UK) at 40°C for 
24 hours. The fruits were then ground into a powder 
using a mortar and pestle and combined in a 1:5 ratio 
with the solvent ethanol. The extraction process 
took place over the course of 48 hours in a shaker 
water bath at 40°C. The extract was concentrated to 
dryness, filtered through Whatman No. 1 filter paper, 
and then dissolved in 10% dimethyl sulfoxide, as 
needed. To create 6% MCJ, 6 grams of Morinda 
Citrifolia powder were dissolved in 100 ml of 10% 
dimethyl sulfoxide and then stirred for an hour with 
a magnetic stirrer. After being prepared, the solution 
was kept in the refrigerator and consumed within 
two weeks (14, 16).

Pulpectomy Procedures

The treatments began with the application of 
topical anesthetic (20% benzocaine, Keystone 
Industries, USA) for 1 minute to all involved teeth. 
Using aspirating dental syringes and 27-gauge 
needles, a further nerve block injection was 
given using an anesthetic solution (Mepecaine L, 
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Alexandria Co. for Pharmaceuticals, Alexandria, 
Egypt). A rubber dam was used to isolate the 
implicated side. Then, under extensive irrigation, 
caries was eliminated using a large, slow-speed 
round bur. Then a carbide fissure bur was used to 
get access to the pulp chamber. The lack of bleeding 
in the canal ultimately proved that the pulp was 
necrotic. A preapical radiograph was used to estimate 
the working length, which was fixed at 1 mm less 
than the radiographic apex. Barbed broaches were 
used to remove the pulp from the pulp chamber 
and root canals. In both groups, manual endodontic 
files up to size 35 were used to form the root  
canals (16,17,18). 

Irrigation protocol

During the preparation of the canal, periodic wa-
tering for 30 seconds was used to remove organic 
material and sterilize the roots. In this investigation, 
5 mL of each tested solution was utilized for stan-
dardization. For irrigation, a syringe was utilized 
with a 30-G side-vented needle with a soft tip. Dur-
ing the canal preparation, canals were irrigated with 
5 mL 6% MCJ or 2% CHX solutions using a syringe 
and a 30-G positioned 1-2 mm short of the working 
length. All tooth samples had their root canals irri-
gated for five minutes with various test substances, 
then saline was used as the last irrigant (16). 

Microbiological sample collection

After access was opened, the baseline 
microbiological samples (S1) from the root canals 
were taken with sterile, wet paper points of size 35 
that were pushed into the root canals for one minute. 
Similar to how the first microbiological samples 
were taken, the second microbiological samples 
(S2) were taken right after the various irrigation 
techniques. Each paper point that had been collected 
was then immediately placed in a labeled screw-
capped vial that contained 2 ml of peptone water 
liquid media as transfer media, acting as a bacterial 
diluent media and able to maintain the survival of 
the bacteria (19).

Restoration procedures:

The root canals were dried with paper points 
after irrigation with the two different testing and 
control irrigant solutions. The prepared roots 
were then filled with lentulo spirals and obturated 
with zinc oxide eugenol. After that, glass ionomer 
cement was used to seal the pulp chamber. After 
that, stainless steel crowns were used to restore the 
dental crowns  (16, 19). 

Microbiological investigation

All acquired microbiological samples were 
transported as soon as possible to the microbiology 
lab at the regional center for microbiology and 
biotechnology (Al-Azhar University, Cairo, Egypt), 
under strict aseptic conditions, for cultivation on 
the appropriate media. Using cell spreaders, the 
samples were streaked on Enterococci agar media. 
The plates were incubated for 7 days at 37°C in 
an anaerobic atmosphere. With the use of a digital 
colony counter, the total number of colonies on 
the incubated plates was counted after 7 days and 
expressed as the total number of colony-forming 
units per ml (CFU/ml). Based on colony form, gram 
stain appearance, and typical biochemical reactions, 
the organisms were identified (16, 19). 

Statistical analysis

SPSS statistical version 21 was used for 
statistical analysis. The mean age of the two groups 
was compared using a student t-test. The cutoff for 
significance was chosen at p 0.05.

RESULTS

According to the findings, there was no 
statistically significant difference between the two 
MCJ and CHX-treated groups involved in root 
canal E. faecalis counts at baseline. However, the 
outcomes demonstrated that the MCJ and CHX-
treated groups’ E. faecalis counts before and 
after irrigation differed statistically significantly. 
Additionally, the outcomes demonstrated a 
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statistically significant difference in the E. faecalis 
counts between the affected root canal in the two 
study groups following irrigation. (Table 1)

Table (1) E. faecalis count (CFU/ml) along the 
study:

Variable Baseline After irrigation p-value

MCJ 981.56±135.50 591.56±91.76 < 0.0001*

CHX 990.88±116.10 385.94±56.46 < 0.0001*

p-value 0.8360 ns <0.0001*

*; significant at p < 0.05. ns= non-significant.

DISCUSSION

The persistence of bacteria and their reinfection 
is one of the main reasons root canal therapy 
failure(16,20). Because the architecture of the root 
canal system is so intricate, cleaning it with 
mechanical instrumentation alone is unsuccessful 
(21). The selection of an irrigant is crucial since 
they can differ in how well they lubricate surgical 
instruments and remove bacteria, smear layer, and 
debris from canals (16). In order to find out whether 
two root canal irrigations could successfully remove 
E. faecalis from the primary molars’ prepared root 
canals, the current clinical trial was carried out.

Many different kinds of bacteria were found 
in unsuccessful root canal instances, however, 
E. faecalis was chosen for testing in the current 
investigation. This is due to the discovery that E. 
faecalis was the most common bacteria discovered 
in unsuccessful root canal patients (16). Additionally, 
E. faecalis was selected for this investigation based 
on its significance in endodontic treatment failure 
and the fact that it was found in 55% of necrotic 
primary maxillary molars (22). 

A 2% solution of CHX was chosen for the study’s 
control irrigating solution to be used during root 
canal therapy. This is due to CHX’s reputation as 
one of the most powerful irrigation agents (23). Ad-

ditionally, CHX is both biocompatible and antibac-
terial(16). However, the use of CHX as an endodon-
tic irrigant is typically limited due to the potential 
for tooth discoloration. Additionally, some patients 
may experience adverse effects including taste loss, 
an oral mucosal burning sensation, subjective dry-
ness of the oral cavity, and tongue darkening (16, 21).

There is a need for an alternate disinfection 
method because of the ongoing rise in strains of 
bacteria that are resistant to antibiotics and the 
negative effects of synthetic medications (16). As of 
right now, there aren’t any or very few natural fruit 
juices that might be employed in place of CHX as a 
successful root canal irrigating solution (23). Because 
it exhibits antibacterial and therapeutic benefits, 
MCJ was selected in this study as a tested natural 
irrigant solution as an alternative to CHX. This 
implies its potential to be utilized as an endodontic 
irrigant to overcome the drawbacks of currently 
recognized CHX irrigants. 

The minimum inhibitory concentration of 
MCJ against E. faecalis was determined to be 6% 
in Murray et al.(23) investigation of this topic. The 
present study used a 6% concentration of MCJ 
as a tested concentration to evaluate the 6% MCJ 
as an endodontic irrigant during pulpectomy of 
primary molars based on this preliminary finding. 
Additionally, DMSO was employed in this study’s 
production of MCJ as a solvent for the MC fruit 
extract. This is due to the fact that it is a pure, secure, 
highly polar, aprotic solvent that aids in bringing 
out all of the constituents of the plant that are being 
dissolved (16).

The only primary molars engaged in pulpec-
tomy treatment in this study were the mandibular 
first molars. This is because the investigator can 
more easily visualize them, and because lower pri-
mary molars have less of a furcation and less over-
lap of permanent tooth buds on roots than maxil-
lary molars, which makes it easier for them to be 
visualized (24). A rubber dam was used just during 
pulpectomy procedures in the current investigation.  
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This is because it minimizes microbial contamina-
tion and safeguards the soft and hard tissues, making 
it the gold standard for isolation during endodontic 
treatment (25). 

All tooth samples were used in the current 
investigation, and the root canals of each one 
were irrigated for 5 min with various test agents 
before being finished with saline. This was done 
to standardize the groups and cut down on each 
irrigant’s extended contact time. As a result, it also 
prevented antibacterial activity would transfer to 
the culture medium (16). Additionally, a culture-
dependent method was used in the current study as 
a test method for counting E. faecalis. This is due 
to the fact that it can explain the significance of 
this method in identifying live bacteria, particularly 
when samples are taken right away following 
antibiotic treatment (26). 

After irrigation, the E. faecalis count significantly 
decreased according to the MCJ results in the current 
study. This might be explained by the fact that the 
MCJ includes antibacterial substances included 
L-asperuloside and alizarin, which may be what 
gives it its antibacterial properties (16, 23, 27). These 
findings supported the findings of Murray et al.(23) 
and Divia et al.(16), who came to the same conclusion 
about the MCJ’s antibacterial activity on E. faecalis.

The current study’s findings also showed 
that considerable suppression of E. faecalis after 
irrigation was achieved when a 2% CHX solution 
was used. This might be due to CHX’s bactericidal 
activity, which kills bacteria by destroying their 
permeability barriers. Furthermore, cytoplasm 
condensation and denaturation were brought about 
by the study’s usage of high concentrations (2%), 
which led to sterilization(28). The 2% bactericidal 
dosage and increased medication diffusion into the 
dentinal tubules may be the cause (27). 

The results of this study also demonstrated, with 
a statistically significant difference, that using 2% 
CHX as an irrigant solution was the most efficient 

way to get rid of E. faecalis. This could be explained 
by the fact that the 6% MCJ exhibited an inhibitory 
impact on E. faecalis that varied with concentration 
and contact time(16,29). As previously mentioned, 
Murray et al.(23) state that the MCJ concentration 
utilized in the current investigation, which was 6%, 
was below its minimum inhibitory concentration 
(MIC), which results in a lesser inhibitory impact 
against E. faecalis bacteria. 

However, the fact that CHX was used in this 
investigation at a higher concentration (2%) may be 
responsible for the higher antibacterial outcomes(28). 
As reported, the concentration of CHX has a 
significant impact on its antibacterial action. These 
findings concur with those of earlier research by 
Murray et al.(23) and Divia et al.(16), which found 
that CHX has more antibacterial activity against E. 
faecalis when compared to MCJ.

CONCLUSION

As a herbal irrigant, the 6% MCJ solution per-
forms admirably. The standard and most trustwor-
thy irrigant solution against E. faecalis bacteria 
when treated primary teeth with endodontics is  
2% CHX.
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