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ABSTRACT
The aim of this article is to review Morinda citrifolia in the field of 
endodontics. Herbal medicaments have been used as remedies 
for various illnesses and diseases for centuries. Furthermore, 
it has been a topic of interest in dentistry for many years. 
Morinda citrifolia juice (MCJ), also commonly known as “Noni,” 
a tropical fruit, has a wide range of uses in endodontics and in 
the eradication of endodontic pathogens without any potential 
side effects. A literature review is conducted using electronic 
databases, such as “PubMed,” “Google Scholar,” and “Scopus,” 
using keywords “Herbal Medicine” and “M. citrifolia.” Further-
more, an advanced or refined search was carried out using 
the keywords “Endodontics,” “Root canal Therapy,” “Irrigation,” 
“Herbal Endodontics,” and “Endodontic Disinfection.” The MCJ 
can be used as an endodontic irrigant along with ethylenediami-
netetraacetic acid (EDTA) as an adjuvant to sodium hypochlorite 
and chlorhexidine (CHX) due to its better smear layer removal 
properties and antimicrobial activity. It also does not have any 
major side effects as compared with sodium hypochlorite and 
CHX. It also helps in caries prevention and control, which is 
the main crux for the requirement for endodontic treatment. 
Further studies on MCJ on the endodontic aspect of dentistry 
can alter the chemical aspect of endodontic therapy in the near 
future. The MCJ, due to its advantages compared with sodium 
hypochlorite and CHX, can be used in the field of endodontics.
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INTRODUCTION

A successful endodontic treatment depends on the removal 
of microbes from the root canal system, which leads to 
the prevention of reinfection. The root canals are usually 
shaped with hand and rotary instruments under constant 
irrigation to remove the inflamed and necrotic tissues, 
microbial biofilms, and other debris from the root canal 
space.1 This goal can be accomplished using mechanical 
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instrumentation and chemical irrigation, with medication 
of the root canal system between treatment sessions.2

One should completely understand the microbio logy 
involved in the endodontic pathologies. Endodontic 
microbiology, such as Prevotella, Porphyromonas, Actinomy-
ces spp., Propionibacterium propionicum, Parvimonas micra 
(previously called Peptostreptococcus micros or Micromonas 
micros), Streptococcus species, and Enterococcus faecalis 
are most often opportunistic pathogens. They have the 
ability to invade and penetrate the dentinal tubules, 
making them very difficult to remove from the canal 
space. The longer the duration of root canal infection, 
the greater the number of facultative anaerobes. The 
root canal system with necrotic pulp provides space for 
microbial colonization and affords the microorganism a 
warm, nutritious, and anaerobic environment, protected 
from host defenses due to the lack of microcirculation in 
the necrotic pulp. Biofilms around the bacteria help in 
resisting the destruction of these opportunistic micro-
organisms by making them 1000 times more resistant 
to phagocytosis, antibodies, and antimicrobial agents. 
This is attributed to the protective barrier provided by 
the extracellular matrix. Biofilms also participate in gene 
exchange through horizontal gene transfer, leading to the 
spread of antibiotic resistance genes between different 
clinically relevant species, and thus, the microorganisms 
have the ability to survive chemomechanical preparation. 
Hence, ideal intracanal irrigants are those that possess a 
good antimicrobial property to enhance the outcome of 
the instrumentation procedures.3-5

Various irrigation activation systems, such as sonic 
and ultrasonic systems have also been used to increase 
the efficacy of sodium hypochlorite in cleaning the canal 
system along with lateral canals and provide an improved 
penetration of hypochlorite into the biofilms to eradicate 
the endodontic microbes. The use of herbal plant extracts 
for the eradication of microbes has been a topic of interest 
due to the drawbacks of sodium hypochlorite and CHX. 
Herbal extracts, such as M. citrifolia, Green tea, Triphala, 
Azadirachta indica, and Aloe vera have been used as irrig-
ants in various studies. These studies have proved that 
herbal plant extracts eliminate microbes causing dental 
pathologies, thus proving its efficacy as an antimicrobial 
for oral infections.6-10

With the increasing popularity of traditional and 
holistic/alternative medicines due to their natural origin, 
easy availability, efficacy, safety, and fewer side effects, 
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the aim of this review is to enlist and describe the MCJ 
in endodontic treatments.

LITERATURE REVIEW

The MCJ, also known as “Cheese plant”, “Indian Mul-
berry”, or popularly known as “Noni”, grows widely 
throughout the Pacific and is one of the most significant 
sources of traditional medicines among Pacific island 
societies. This small evergreen tree or shrub is native to 
South-eastern Asia (Indonesia) and Australia, and now 
has a pantropical distribution. All parts of the plant have 
traditional and/or modern uses including roots and bark 
(dyes and medicine); trunks (firewood and tools); and 
leaves and fruits (food and medicines). The medicinal 
applications, both traditional and modern, cover a vast 
array of conditions and illnesses.7,11

CHEMISTRY

A number of major components have been identified in 
the noni plant, which include 6α-hydroxyadoxoside, 6β, 
7β-epoxy-8-epi-splendoside, americanin A, scopoletin, 
octoanoic acid, terpenoids, alkaloids, anthraquinones, 
bistosterol, carotene, flavone glycosides, linoleic acid, 
alizarin, acubin, L-asperuloside, caproic acid, caprylic 
acid, ursolic acid, rutin, and proxeronine, which are 
responsible for its antibacterial properties.12,13

MEDICINAL APPLICATIONS

Morinda citrifolia, popularly known as noni, has been an 
important medicinal plant for many centuries through-
out the South Pacific and has been used in folk remedies 
by Polynesians for over 2,000 years. It is a small shrub 
and its potential therapeutic properties remain vastly 
unknown.14,15

Pharmacological investigations have demonstrated 
that the roots of M. citrifolia possess an antihypertensive 
action and that an alcoholic extract has an in vitro anti-
spasmodic effect. The MCJ has a broad range of antibac-
terial, antifungal, antiviral, antitumor, antihelminthic, 
analgesic, antihypertensive, anti-inflammatory, and 
immune-enhancing effects.16-18

In traditional medicine, M. citrifolia fruit juice has 
been used to treat various illnesses including arthri-
tis, diabetes, muscle aches, menstrual cramps, cardiac 
diseases, cancers, gastric ulcers, vascular diseases, and 
drug addiction.7,12,13 It has been reported that M. citrifolia 
inhibits pathogenic bacteria, such as Staphylococcus aureus, 
Pseudomonas aeruginosa, Proteus morganii, Bacillus subtilis, 
Escherichia coli, Helicobacter pylori, Salmonella species, and 
Shigella species. This might be attributed to the presence of 
secondary metabolic phenolic compounds, such as acubin, 
L-asperuloside, alizarin, and anthraquinones including 

scopoletin. Saludes et al20 demonstrated that a crude ace-
tonitrile extract of the dried fruit was bactericidal against 
P. aeruginosa, B. subtilis, E. coli, and Streptococcus pyogenes. 
Ethanol and hexane extracts of M. citrifolia leaves inhibit  
89 to 95% of Mycobacterium tuberculosis species. Other 
studies have reported a significant antimicrobial effect 
on various strains of Salmonella, Shigella, and E. coli.16,19-21

Methanol extracts of M. citrifolia fruits show a sig-
nificant activity against Trichophyton mentagrophytes and  
S. aureus.18 Morinda citrifolia has also been proven to have 
an antihelminthic effect along with its antibacterial and 
fungicidal action.22-27

However, in older pharmacological studies, it was 
found that the individual compounds from noni were 
tested to have an antitumor activity. The fruit juice of 
M. citrifolia is rich in polysaccharides and carotene, 
which have been reported to have an antitumor acti-
vity. These antioxidants interact with the tumor cells 
leading to the destruction of tumor cells by an inhibition 
of tumor necrotizing factor-alpha, which is an endo-
genous tumor promotor. The anticancer agents in MCJ 
are 6-D-glucopyranose pentaacetate, anthraquinones, 
alizarin, epigallocatechin gallate, monoterpenes, and 
terpenoid compounds, such as beta-carotene and ursolic 
acid. It was found that damnacanthal and alizarin, an 
anthraquinone which is isolated from the roots of noni 
using chloroform extract, has been found to be a new 
inhibitor to the functioning of ras and helps to suppress 
the expression of activated ras-expressing tumors.16,18,27-30

REVIEW RESULTS

The use of MCJ as an endodontic irrigant might be of 
interest to patients and endodontic professionals as a part 
of the growing trend to seek natural remedies as a part 
of dental treatment.17,21,22

As a Caries Prevention Agent

Progression of dental caries is governed by acidogenic 
and aciduric Gram-positive bacteria, such as Strepto-
coccus mutans, lactobacilli, and actinomycetes, which 
convert sucrose to organic acids, particularly lactic acid 
that dissolves the calcium phosphate present in teeth 
and eventually leads to decalcification and tooth decay. 
Streptococcus mutans adheres on enamel and dentin, creat-
ing an acidic environment leading to cavitation. Ripe M. 
citrifolia fruit juice was used to study the inhibitory effect 
against caries-causing microorganisms using disk diffu-
sion bioassay and evaluating the minimum inhibitory 
concentration. Morinda citrifolia fruit juice showed zones 
of inhibition and minimum inhibitory concentrations at 
125 and 62.5 μg respectively, against predominant caries-
causing bacteria, i.e., S. mutans and Streptococcus mitis. 
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Thus, M. citrifolia was proved to have an inhibitory effect 
on caries-causing organisms.10

As an Intracanal Medicament

Intracanal medicaments help in reducing the bacteria 
remaining even after chemomechanical instrumentation 
and can provide an environment conducive to periapical 
tissue repair. Morinda citrifolia gel, along with herbal and 
CHX gels, was evaluated as an intracanal medicament 
against E. faecalis after their inoculation in extracted teeth 
by microbiological assessment after a period of 21 days. 
Results proved that M. citrifolia gel had a better antimi-
crobial activity and showed second best inhibition after 
CHX gel against E. faecalis. In another study, M. citrifolia 
gel exhibited good inhibition up to the 5th day of applica-
tion of the gel when colony-forming units (CFUs) were 
evaluated at days 1, 3, and 5. This proves that M. citrifolia 
gel can be used as an intracanal medicament due to its 
good antibacterial properties, which can be enhanced 
with sufficient contact time of the gel with the bacteria.12,31

The antifungal activity of MCJ was evaluated by 
Jainkittivong et al.32 The M. citrifolia fruit juice was tested 
against Candida albicans at different concentrations and 
at different contact times. This was done using broth 
dilution tests and cultures. The minimum fungicidal 
concentration of extract against C. albicans was 40 mg/mL  
at a 90-minute contact time or with 50 mg/mL at a 
15-minute contact time. Thus, this proves that M. citri-
folia fruit extract had an antifungal effect on C. albicans, 
and the inhibitory effect varied with concentration and 
contact time. Furthermore, a similar study performed by 
Barani et al33 proved that M. citrifolia fruit extract had an 
antifungal effect on C. albicans, and the inhibitory effect 
varied with concentration.34

As an Endodontic Irrigant

Cleaning is one of the main objectives of root canal 
preparation. Thorough cleaning removes microorgan-
isms, permits a better adaptation of filling materials, 
and enhances the action of intracanal medicaments. 
The choice of an irrigant is of great importance because 
they might vary in their effectiveness to act as lubricants 
during instrumentation and flush debris, smear layer, 
and bacteria out of the canal. Different chemical formu-
lations of irrigants have different reactions with pulp, 
necrotic tissues, and microorganisms. In vivo studies 
on irrigation of MCJ in deciduous teeth assessed the 
administration of NaOCl and MCJ and their effective-
ness against the bacterial colonies. It was concluded 
that there is a significant reduction in CFU in both 
types of drugs. Although there is no significant differ-
ence between both drugs, due to its lesser toxicity and 

significant antimicrobial activity, it can be regarded as 
an intracanal irrigant.15

The MCJ is the first juice alternative to sodium hypo-
chlorite in the irrigation of root canals.35,36 According to 
Murray et al,14 6% M. citrifolia, along with EDTA, has shown 
effective smear removal than 5.25% sodium hypochlorite. 
When MCJ is to be used as an endodontic irrigant, a flush 
of EDTA, followed by a final flush of MCJ, is recommended. 
The CHX was not very effective at removing smear layer, 
and the mixing of CHX and MCJ created one of the least 
effective irrigating solutions. The mixing of CHX and MCJ 
appears to inactivate the smear layer removal properties of 
the combined solution; this suggests that these solutions 
neutralize each other rather than enhancing the removal 
of smear layer. The use of MCJ as an endodontic irrigant 
might be advantageous because it is a biocompatible anti-
oxidant and not likely to cause severe injuries to patients 
that might occur through NaOCl accidents. Preclinical and 
clinical trials are needed to evaluate the biocompatibility 
and safety before MCJ can be conclusively recommended 
as an intracanal irrigating solution, but according to in vitro 
observations, the effectiveness of MCJ when used with a 
rinse of EDTA appears promising.35

Furthermore, 6% MCJ followed by a final flush of 17% 
EDTA, which is regarded as an effective solution, does 
not affect the microhardness of root canal dentin.13 The 
shear bond strength of resin sealers was also not affected 
when M. citrifolia was used as an irrigant than CHX; thus, 
it can be used as a better alternative to that of CHX.37

CONCLUSION

The MCJ can be used as an endodontic irrigant and medi-
cament due to its better smear layer removal properties 
and antimicrobial activity. It also does not have any major 
side effects as compared with sodium hypochlorite and 
CHX. It also helps in caries prevention and control, which 
is the main crux for the requirement endodontic treat-
ment. Further studies of MCJ on the endodontic aspect 
of dentistry can alter the chemical aspect of endodontic 
therapy in the near future.

REFERENCES

 1. Haapasalo M, Shen Y, Qian W, Gao Y. Irrigation in endodon-
tics. Dent Clin North Am 2010 Apr;54(2):291-312.

 2. Prabhakar AR, Basavraj P, Basappa N. Comparative evalua-
tion of Morinda citrifolia with chlorhexidine as antimicrobial 
endodontic irrigants and their effect on micro-hardness of 
root canal dentin: an in vitro study. Int J Oral Health Sci 2013 
Nov;3(1):5-9.

 3. Tyagi SP, Sinha DJ, Garg P, Singh UP, Mishra CC, Nagpal R. 
Comparison of antimicrobial efficacy of propolis, Morinda 
citrifolia, Azadirachta indica (Neem) and 5% sodium hypochlo-
rite on Candida albicans biofilm formed on tooth substrate: an 
in-vitro study. J Conserv Dent 2013 Nov;16(6):532-535.



Hussain Mookhtiar et al

148

 4. Narayanan LL, Vaishnavi C. Endodontic microbiology. J 
Conserv Dent 2010 Oct-Dec;13(4):233-239.

 5. Jhajharia K, Parolia A, Shetty KV, Mehta LK. Biofilm in 
endodontics: a review. J Int Soc Prev Community Dent 2015 
Jan-Feb;5(1):1-12.

 6. Chaitanya BV, Somisetty KV, Diwan A, Pasha S, Shetty N, 
Reddy Y, Nadigar S. Comparison of antibacterial efficacy of 
turmeric extract, Morinda citrifolia and 3% sodium hypochlo-
rite on Enterococcus faecalis: an in vitro Study. J Clin Diag Res 
2016 Oct;10(10):ZC55-ZC57.

 7. Podar R, Kulkarni GP, Dadu SS, Singh S, Singh SH. In vivo 
antimicrobial efficacy of 6% Morinda citrifolia, Azadirachta 
indica, and 3% sodium hypochlorite as root canal irrigants. 
Eur J Dent 2015 Oct-Dec;9(4):529-534.

 8. Chandrappa PM, Dupper A, Tripathi P, Arroju R, Sharma P, 
Sulochana K. Antimicrobial activity of herbal medicines (tulsi 
extract, neem extract) and chlorhexidine against Enterococcus 
faecalis in endodontics: An in vitro study. J Int Soc Prev Com-
munity Dent 2015 Dec;5(Suppl 2):S89-S92.

 9. Ordinola-Zapata R, Bramante CM, Aprecio RM, Handysides R,  
Jaramillo DE. Biofilm removal by 6% sodium hypochlorite 
activated by different irrigation techniques. Int Endod J 2014 
Jul;47(7):659-666.

 10. Kumarasamy B, Manipal S, Duraisamy P, Ahmed A,  
Mohanaganesh S, Jeevika C. Role of aqueous extract of 
Morinda citrifolia (Indian noni) ripe fruits in inhibiting dental 
caries-causing Streptococcus mutans and Streptococcus mitis.  
J Dent (Tehran) 2014 Nov;11(6):703-710.

 11. Agrawal V, Kapoor S, Agrawal I. Critical review on eliminat-
ing endodontic dental infections using herbal products. J Diet 
Suppl 2017 Mar;14(2):229-240.

 12. Kandaswamy D, Venkateshbabu N, Gogulnath D, Kindo AJ.  
Dentinal tubule disinfection with 2% chlorhexidine gel, 
propolis, Morinda citrifolia juice, 2% povidone iodine, and 
calcium hydroxide. Int Endod J 2010 May;43(5):419-423.

 13. Das A, Kottoor J, Mathew J, Kumar S, George S. Dentine 
microhardness changes following conventional and alternate 
irrigation regimens: an in vitro study. J Conserv Dent 2014 
Nov;17(6):546-549.

 14. Murray PE, Farber RM, Namerow KN, Kuttler S, Garcia-
Godoy F. Evaluation of Morinda citrifolia as an endodontic 
irrigant. J Endod 2008 Jan;34(1):66-70.

 15. Chandwani M, Mittal R, Chandak S, Pimpale J. Effective-
ness of Morinda citrifolia juice as an intracanal irrigant in 
deciduous molars: an in vivo study. Dent Res J (Isfahan) 2017 
Jul-Aug;14(4):246-251.

 16. Jayaraman SK, Manoharan MS, Illanchezian S. Antibacterial, 
antifungal and tumor cell suppression potential of Morinda 
citrifolia fruit extracts. Int J Integr Biol 2008 Jun;3(1):44-49.

 17. Chan-Blanco Y, Valliant F, Perez AM, Reynes M, Brillouet JM,  
Brat P. The noni fruit (Morinda citrifolia L.): a review of agri-
cultural research, nutritional and therapeutic properties.  
J Food Compos Anal 2006 Sep-Nov;19(6-7):645-654.

 18. Wang MY, Su C. Cancer preventive effect of Morinda citrifolia 
(Noni). Ann N Y Acad Sci 2001 Dec;952:161-168.

 19. Wang MY, West BJ, Jensen CJ, Nowicki D, Su C, Palu AK, 
Anderson G. Morinda citrifolia (Noni): a literature review and 
recent advances in noni research. Acta Pharmacol Sin 2002 
Dec;23(12):1127-1141.

 20. Saludes JP, Garson MJ, Franzblau SG, Aguinaldo AM. Anti-
tubercular constituents from the hexane fraction of Morinda 
citrifolia linn. (Rubiaceae). Phytother Res 2002 Nov;16(7):683-685.

 21. Babaji P, Jagtap K, Lau H, Bansal N, Thajuraj S, Sondhi P. 
Comparative evaluation of antimicrobial effect of herbal root 
canal irrigants (Morinda citrifolia, Azadirachta indica, Aloe vera) 
with sodium hypochlorite: an in vitro study. J Int Soc Prevent 
Community Dent 2016 May-Jun;6(3):196-199.

 22. Bhardwaj A, Ballal S, Velmurugan N. Comparative evaluation 
of the antimicrobial activity of natural extracts of Morinda 
citrifolia, papain and Aloe vera (all in gel formulation), 2% 
chlorhexidine gel and calcium hydroxide, against Enterococ-
cus faecalis: an in vitro study. J Conserv Dent 2012 Jul;15(3): 
293-297.

 23. Mandukhail SU, Aziz N, Gilani AH. Studies on antidyslipid-
emic effects of Morinda citrifolia (Noni) fruit, leaves and root 
extracts. Lipids Health Dis 2010 Aug;9:88.

 24. Neelakantan P, Jagannathan N, Nazar N. Ethnopharmacologi-
cal approach in endodontic treatment: a focused review. Int 
J Drug Dev Res 2011 Oct-Dec;3(4):68-77.

 25. Kamat S, Rajeev K, Saraf P. Role of herbs in endodontics: an 
update. Endodontology 2011;23:98-102.

 26. Sang S, Wang M, He K, Liu G, Dong Z, Badmaev V, Zheng QY,  
Ghai G, Rosen RT, Ho CT. Chemical Components in Noni 
Fruits and Leaves (Morinda citrifolia L.) Root ACS Symposium 
Series. Washington (DC): ACS Publications; 2006.

 27. Su BN, Pawlus AD, Jung HA, Keller WJ, McLaughlin JL, 
Kinghorn AD. Chemical constituents of the fruits of Morinda 
citrifolia (Noni) and their antioxidant activity. J Nat Prod 2005 
Apr;68(4):592-595.

 28. Usha R, Sashidharan S, Palaniswamy M. Antimicrobial 
activity of a rarely known species, Morinda citrifolia L. Eth-
nobotanical Leaf 2010 Mar;14:306-311.

 29. Kumar KT, Panda DS, Nanda UN, Khuntia S. Evaluation 
of antibacterial, antifungal and anthelmintic activity of 
Morinda citrifolia L.(Noni). Int J Pharm Tech Res 2010 Apr-
Jun;2(2):1030-1032.

 30. Brown AC. Anticancer activity of Morinda citrifolia (Noni) 
fruit: a review. Phytother Res 2012 Oct;26(10):1427-1440.

 31. Pujar M, Makandar SD. Herbal usage in endodontics – a 
review. Int J Contemp Dent 2011 Jan;2(1):34-37.

 32. Jainkittivong A, Butsarakamruha T, Langlais RP. Antifun-
gal activity of Morinda citrifolia fruit extract against Candida 
albicans. Oral Surg Oral Med Oral Pathol Oral Radiol Endod 
2009 Sep;108(3):394-398.

 33. Barani K, Manipal S, Prabu D, Ahmed A, Adusumilli P, 
Jeevika C. Anti-fungal activity of Morinda citrifolia (noni) 
extracts against Candida albicans: an in vitro study. Ind J Dent 
Res 2014 Mar-Apr;25(2):188-190.

 34. Ring KC, Murray PE, Namerow KN, Kuttler S, Garcia-Godoy F.  
The comparison of the effect of endodontic irrigation on cell 
adherence to root canal dentin. J Endod 2008 Dec;34(12): 
1474-1479.

 35. Yoshida T, Shibata T, Shinohara T, Gomyo S, Sekine I. Clinical 
evaluation of the efficacy of EDTA solution as an endodontic 
irrigant. J Endod 1995 Dec;21(12):592-593.

 36. Saghiri MA, Garcia-Godoy F, Asgar K, Lofti M. The effect 
of Morinda citrifolia juice as an endodontic irrigant on smear 
layer and microhardness of root canal dentin. J Oral Sci Int 
2013 May;10(2):53-57.

 37. Thomas AM, Sam RJ, Kumar A, Babu R, Mathias J, Biniraj KR.  
The Effect of four endodontic irrigants on the shear bond 
strength of a self-etch resin based sealer to dentin—an in 
vitro study. Int J Clin Dent Sci 2012 Mar;3(1):1-5.


