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Abstract

Morinda citrifolia, also referred to as noni, is a plant used to treat a variety of diseases. Noni 
fruit helps treat bacterial infections because of its antifungal, antibacterial, analgesic, anti-in-
flammatory, antioxidative, and immunomodulatory properties. The noni plant has been used 
in dentistry more often in recent years. It is effective as a mouth rinse for periodontal diseases, 
an irrigant in endodontics, and an agent that inhibits caries, and it is increasingly preferred over 
synthetic alternatives due to its reduced side effects and greater cost-effectiveness.
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INTRODUCTION

Throughout history, plants have consistently served as prevalent sources of medicines, 
either in traditional formulations or through the extraction of active compounds. The 
extensive chemical diversity in secondary plant metabolites, primarily tailored to ani-
mal physiology, positions them as promising reservoirs for novel therapeutic candidates 
across various diseases. Natural products in mouth rinses, toothpaste, local delivery 
agents, and regenerative materials are increasingly preferred over synthetic alternatives 
due to their reduced side effects and greater cost-effectiveness.1,2 The increasing resis-
tance to antibiotics and chemotherapeutic drugs has led to a rise in the use of herbal, 
animal, and other natural products in treating dental diseases.3 

Morinda citrifolia, commonly known as noni, is utilized in various diseases with thera-
peutic effects that are popular in the field of medicine today. It is also known as Indian 
Mulberry, a small tree cultivated in Southeast Asia, Hawaii, and Australia, and is used 
in the treatment of various acute and chronic illnesses.4-6 Noni comprises chemical 
components such as betalains, indoles, glucosinolates, and organosulfides. Due to its 
phytochemical content, noni demonstrates antioxidant effects, regulates endocrine 
functions, modulates enzyme activities, induces immune responses, affects DNA and 
RNA, and possesses antibacterial functions.

The noni herb has become a widely used dietary supplement in Asia, Europe, and 
America today.7,8 Noni fruit is available in capsule, tablet, liquid, and powder forms, and 
it is known to treat infections, diabetes, hypertension, and other diseases. Considering 
the health benefits of noni, the European Commission of Health and Consumer 
Protection has recognized it as a novel natural product, leading to its utilization in 
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potential use in various fields.
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various countries in response to the increasing demand for 
natural products.9 

Additionally, the immunomodulatory effect of noni fruit is 
supported by in vivo and in vitro results.5,10-12 A review of the 
literature revealed that juice prepared from ripe noni fruits 
was utilized in the studies. In recent years, there has been 
an increase in the utilization of the noni plant in dentistry. It 
is employed as an irrigant in endodontics, a caries-inhibiting 
agent, and as a mouth rinse for periodontal diseases. 13-16 
Research findings have demonstrated the antifungal, anti-
bacterial, analgesic, anti-inflammatory, antioxidative, and 
immunomodulatory effects of noni fruit and its use in bacte-
rial infections.10,17-19

ANTI-INFLAMMATORY EFFECT OF MORINDA 
CITRIFOLIA

Noni fruits contain some active ingredients, including iri-
doids and phenolic compounds, coumarins, and flavonoids. 
Plant secondary metabolites called phenolic compounds are 
well-known for having anti-inflammatory and antioxidant 
characteristics.20

Lee et al21 showed that 5 compounds in noni fruit juice, namely 
asperulosidic acid, rutin, nonioside A, (2E,4E,7Z)-deca-2,4,7-
trienoate-2-O-β-D-glucopyranosyl-β-D-glucopyranoside, 
and tricetin, inhibited lipopolysaccharide-induced inflam-
matory response in RAW 264.7 macrophages. They deter-
mined that the anti-inflammatory effects were mediated 
through the IKKα/β, I-κBα, and NF-κB p65 signaling path-
ways that activate inducible nitric oxide synthase and cyclo-
oxygenase-2 and regulate nitric oxide production.

Noni exhibits anti-inflammatory effects by inhibiting inflam-
matory cytokines such as Interleukin-1 beta (IL-1ß), tumor 
necrosis factor-alpha (TNF-α), IL-6, IL-8. Due to its ability 
to inhibit inflammation without side effects, noni is believed 
to reduce the use of nonsteroidal anti-inflammatory drugs.10 
Additionally, it has been shown to play a role in the inhibi-
tion of matrix metalloproteinase-9 (MMP-9) and acts as a 
bradykinin receptor antagonist, which plays a significant role 
in inflammation. 22 Matrix metalloproteinases are molecules 
primarily responsible for degradation in the periodontium, and 
it is also believed that their effects can be reduced by noni. 

ANTIBACTERIAL PROPERTIES OF MORINDA 
CITRIFOLIA

In the study conducted by Masuda et al,23 it was demon-
strated that the extract of M. citrifolia inhibits MMP through 
its anti-inflammatory effect, leading to a reduction in gingi-
val inflammation. Additionally, it has been shown to exhibit 
antibacterial effects on periodontopathogens.

Kamran et  al24 demonstrated that the use of M. citrifolia 
as mouthwash exhibited superior antiplaque effectiveness 

compared to chlorhexidine. Additionally, as a herbal alter-
native, it showed a significant decrease in inflammatory 
cytokines such as TNF-α, IL-α, and IL-β along with a more 
positive subjective experience, including improvements in 
taste, reduction in mouth dryness and burning sensation, 
and a feeling of freshness. Noni has the potential to inhibit 
the production of TNF-α.25 Its bioactive constituents, such as 
flavonoids and polyphenols, are responsible for regulating the 
production of of IL-α and IL-β, thereby reducing the intensity 
of the inflammatory response.26-28

A study involving patients with both periodontitis and type 2 
diabetes was carried out by Shashikumar et al.29 It was found 
that bleeding on probing, gingival index, and plaque index 
scores significantly decreased in the group using noni mouth-
wash as an adjunct compared to the group undergoing only 
non-surgical periodontal treatment.

In a study conducted on gingivitis patients, the effect of noni-
containing mouthwashes on the gingival index was similar 
to that of chlorhexidine. The authors suggested that noni 
extract should be considered superior to other mouthwashes 
due to its comparable efficacy to chlorhexidine, coupled with 
minimal side effects, cost-effectiveness, and high efficacy.30

An in vitro study examining the antibacterial effects against 
Fusobacterium nucleatum growth in root canal irrigation 
demonstrated that ethanol extract of noni fruit possesses 
antibacterial effects against F. nucleatum.31

As an intracanal irrigant, M. citrifolia performed similarly to 
sodium hypochlorite (NaOCl) combined with ethylenedi-
amine tetraacetic acid. Morinda citrifolia is one of the old-
est fruits proposed as a potential substitute for NaOCl as an 
intracanal irrigant.32 According to an in vivo study conducted 
by Chandwani et al33 with primary teeth, M. citrifolia juice 
may be a natural intracanal irrigant that can be used as an 
alternative to NAOCl.33

Due to its antibacterial effect, it is also utilized in irrevers-
ible hydrocolloid impression materials. Noni extract reduces 
microbial contamination in dental impressions and does not 
compromise the quality of the material.15

Research has been conducted on the impact of herbal rem-
edies that prevent dental caries, a significant health issue. It 
has been reported that phytochemicals present in M. citri-
folia exhibit inhibition on oral Streptococci.14 Noni is easily 
accessible, safe to use, and has been reported to be anti-
bacterial, although its anti-caries properties have not been 
conclusively proven.14

USE OF MORINDA CITRIFOLIA IN WOUND 
HEALING

The healing potential of M. citrifolia was assessed using topi-
cal ointments formulated with noni leaf extract, as well as 
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through oral administration of leaf ethanol extract and fruit 
juice. Across all approaches, a hastened healing process 
was noted, evidenced by decreased wound contraction and 
reduced re-epithelialization time, indicating noni’s thera-
peutic efficacy in wound healing.34-36

Kongpuckdee et  al37 developed a topical bioadhesive gel 
using aqueous M. citrifolia fruit extract (AMFE) to treat oral 
inflammatory ulcers. The study results reported that daily 
application of 10% AMFE gel provided superior ulcer healing 
efficacy and a significantly faster ulcer healing process com-
pared to twice daily application of a topical gel containing 
10% AMFE or 0.2% chlorhexidine.

OSTEOGENIC ACTIVITY OF MORINDA 
CITRIFOLIA

Boonanantanasarn et  al38 investigated the regenerative 
potential of lyophilized leaf extract of M. citrifolia in the 
periodontal ligament of premolars and molars. The findings 
indicate that aqueous noni leaf extract effectively stimulated 
cellular proliferation, protein synthesis, alkaline phosphatase 
(ALP) activity, and in vitro matrix mineralization, thereby 
exhibiting osteoinductive properties and contributing to peri-
odontal tissue regeneration. Shalan et al39 demonstrated that 
noni is rich in catechins, which play a role in bone regenera-
tion, inhibit resorption, reduce bone loss, and enhance col-
lagen production.

Hussain et  al40 found that noni fruit juice increases the 
osteogenesis of bone marrow mesenchymal stromal cells 
(BMSC) by activating the primary osteogenic transcription 
factor Runx2 gene transcription. Additionally, noni fruit juice 
can increase BMSC proliferation and promote osteogenesis 
by increasing the activity of osteogenic biomarkers, such as 
osteocalcin and ALP. They also investigated if noni improved 
results on bone regeneration. Comparing the femur that got 
BMSC exposed to noni transplantation to the control femur 
that received BMSC alone, they showed higher quality bone 
growth in the BMSC-exposed femur by computed tomogra-
phy and histological analysis. In terms of vascularization, noni 
was also beneficial. The findings indicate that bone regenera-
tion can be facilitated by noni transplantation on BMSC, and 
this treatment modality may be helpful for patients whose 
bone quality is low.40

ANTIOXIDANT ROLE OF MORINDA CITRIFOLIA

Studies have shown that fruits and vegetables are important 
dietary sources of antioxidants and that consuming them 
can help prevent oxidative damage and lipid peroxidation 
caused by free radicals.41,42

Wang et  al43 demonstrated that soaking M. citrifolia fruit 
in drinking water for a week could inhibit the production of 
12-dimethylbenz(a)anthracene (DMBA)-DNA (DMBA-DNA) 

adducts. The findings imply that M. citrifolia may have a pre-
ventative impact on cancer by preventing the production of 
carcinogen-DNA adducts and through the antioxidant activ-
ity of dietary supplements containing M. citrifolia.

In an in vitro study, individuals who consumed noni juice on 
an empty stomach once daily for 30 days were found to have 
confirmed antioxidant properties of noni when examining 
oxidative markers in the blood after 30 days. Additionally, it 
was observed that noni exhibited effects under conditions of 
oxidative stress induced by heavy smoking.44

CONCLUSION

Morinda citrifolia, also referred to as noni, is a plant used 
to treat a variety of diseases. Due to its rich phytochemical 
content, noni possesses antibacterial, antioxidant, and anti-
inflammatory properties. The application of noni in dentistry 
has grown within the past several years. In periodontal condi-
tions, it is used as a mouthwash, an irrigating agent in end-
odontics, and an anti-caries agent. It has been discovered 
that using noni mouthwash in combination with non-surgi-
cal periodontal treatment significantly improves periodontal 
clinical parameters. It might be an effective agent for peri-
odontal disorders and other dental treatments because of its 
anti-inflammatory, antibacterial, and regenerative qualities 
and its low risk of adverse effects.

Availability of Data and Materials: The data that support the find-
ings of this study are available on request from the corresponding 
author.

Peer-review: Externally peer-reviewed. 

Author Contributions: Concept – B.K., S.E.; Design – B.K., S.E.; 
Supervision – S.E.; Resources – B.K., S.E.; Materials – B.K., S.E.; Data 
Collection – B.K., S.E.; Analysis and/or Interpretation – B.K.; Literature 
Search – B.K., S.E., Writing Manuscript – B.K.; Critical Review – S.E.; 
Other – B.K., S.E.

Declaration of Interests: The authors have no conflict of interest to 
declare.

Funding: The authors declared that this study has received no finan-
cial support.

REFERENCES
1.	 Verma S, Singh S. Current and future status of herbal medicines. 

Vet World. 2008;2(2):347. [CrossRef]
2.	 Raju Anarthe D, Mani A, Kale P, Maniyar S, Anuraga S. Herbal 

approaches in periodontics. Galore Int J Health Sci. 
2017;2:18-25.

3.	 Balakrishnan B, Paramasivam S, Arulkumar A. Evaluation of the 
lemongrass plant (Cymbopogon citratus) extracted in different 
solvents for antioxidant and antibacterial activity against human 
pathogens [Cymbopogon citratus]. Asian Pac J Trop Dis. 
2014;4:S134-S139. [CrossRef]

4.	 Huang  H-L, Liu  C-T, Chou  M-C, Ko  C-H, Wang  C-K. Noni 
(Morinda citrifolia L.) fruit extracts improve colon microflora and 

https://doi.org/10.5455/vetworld.2008.347-350
https://doi.org/10.1016/S2222-1808(14)60428-X


Karasu and Eser.
The Application of Morinda Citrifolia (noni) in Dentistry Essent Dent 2025; 4: 1-5

4

exert anti-inflammatory activities in Caco-2 cells. J Med Food. 
2015;18(6):663-676. [CrossRef]

5.	 Krauss B. Plants in Hawaiian Culture. University of Hawaii Press; 
1993.

6.	 Su B-N, Pawlus AD, Jung H-A, Keller WJ, McLaughlin JL, King-
horn AD. Chemical Constituents of the Fruits of Morinda c itri-
folia (Noni) and Their Antioxidant Activity. J Nat Prod. 
2005;68(4):592-595. [CrossRef]

7.	 Benatrehina PA, Pan L, Naman CB, Li  J, Kinghorn AD. Usage, 
biological activity, and safety of selected botanical dietary sup-
plements consumed in the United States. J Trad Complement 
Med. 2018;8(2):267-277. [CrossRef]

8.	 West  BJ, Deng  S, Isami  F, Uwaya  A, Jensen  CJ. The potential 
health benefits of noni juice: a review of human intervention 
studies. Foods. 2018;7(4):58. [CrossRef]

9.	 Casewell M, Friis C, Marco E, McMullin P, Phillips I. The Euro-
pean ban on growth-promoting antibiotics and emerging con-
sequences for human and animal health. J Antimicrob 
Chemother. 2003;52(2):159-161. [CrossRef]

10.	 Basar S, Uhlenhut K, Högger P, Schöne F, Westendorf J. Anal-
gesic and antiinflammatory activity of Morinda citrifolia L.(Noni) 
fruit. Phytother Res. 2010;24(1):38-42. [CrossRef]

11.	 Pawlus AD, Kinghorn DA. Review of the ethnobotany, chemis-
try, biological activity and safety of the botanical dietary sup-
plement Morinda citrifolia (noni). J Pharm Pharmacol. 
2007;59(12):1587-1609. [CrossRef]

12.	 Jai Sunder JS, Rai R, Yasmeen J, Kundu A, Jeyakumar S. Immu-
nomodulator Effect of Morinda Citrifolia in Poultry; 2007.

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

14.	 Kumarasamy B, Manipal S, Duraisamy P, Ahmed A, Mohana-
ganesh 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;11(6):703-710.

15.	 Ahmed AS, Charles PD, Cholan R, Russia M, Surya R, Jailance L. 
Antibacterial efficacy and effect of Morinda citrifolia L. mixed 
with irreversible hydrocolloid for dental impressions: A rand-
omized controlled trial. J Pharm Bioallied Sci. 2015;7(suppl 
2):S597-S599. [CrossRef]

16.	 Glang J, Falk W, Westendorf J. Effect of Morinda citrifolia L. Fruit 
Juice on Gingivitis/Periodontitis. 2013.

17.	 Bancree S. An extract of Morinda citrifolia L. interferes with the 
serum-induced formation of filamenttous structures in Candida 
albicans and inhibits germination of Aspergillus nidulans. Am J 
Chin Med. 2006;34:503-509.

18.	 Locher CP, Burch MT, Mower HF, et al. Anti-microbial activity 
and anti-complement activity of extracts obtained from selected 
Hawaiian medicinal plants. J Ethnopharmacol. 1995;49(1):23-
32. [CrossRef]

19.	 Leach  A, Leach  DN, Leach  G. Antibacterial activity of some 
medicinal plants of Papua New Guinea. Sci New Guinea. 
1988;14(1):1-7.

20.	 Dussossoy E, Brat P, Bony E, et al. Characterization, anti-oxidative 
and anti-inflammatory effects of Costa Rican noni juice (Morinda 
citrifolia L.). J Ethnopharmacol. 2011;133(1):108-115. [CrossRef]

21.	 Lee D, Yu JS, Huang P, et al. Identification of anti-inflammatory 
compounds from Hawaiian noni (Morinda citrifolia L.) fruit juice. 
Molecules. 2020;25(21):4968. [CrossRef].

22.	 Hirazumi A, Furusawa E, Chou SC, Hokama Y. Immunomodula-
tion contributes to the anticancer activity of Morinda citrifolia 
(noni) fruit juice. Proc West Pharmacol Soc. 1996;39:7-9.

23.	 Masuda M, Murata K, Naruto S, Uwaya A, Isami F, Matsuda H. 
Matrix metalloproteinase-1 inhibitory activities of Morinda cit-
rifolia seed extract and its constituents in UVA-irradiated 
human dermal fibroblasts. Biol Pharm Bull. 2012;35(2):210-
215. [CrossRef]

24.	 Kamran MA, Alnazeh AA, Almoammar S, et al. Effect of Plant-
Based Mouthwash (Morinda citrifolia and Ocimum sanctum) 
on TNF-α, IL-α, IL-β, IL-2, and IL-6 in Gingival Crevicular Fluid 
and Plaque Scores of Patients Undergoing Fixed Orthodontic 
Treatment. In: Medicina (Kaunas). 2023;59(11):1968. 
[CrossRef]

25.	 Ren  Y, Hazemeijer  H, de Haan  B, Qu  N, de Vos  P. Cytokine 
profiles in crevicular fluid during orthodontic tooth movement 
of short and long durations. J Periodontol. 2007;78(3):453-458. 
[CrossRef]

26.	 Mohammed A, Saidath K, Mohindroo A, et al. Assessment and 
measurement of interleukin 6 in periodontal ligament tissues 
during orthodontic tooth movement. World J Dent. 
2014;10(2):88-92.

27.	 Başaran G, Özer T, Kaya FA, Hamamci O. Interleukins 2, 6, and 
8 levels in human gingival sulcus during orthodontic treatment. 
Am J Orthod Dentofacial Orthop. 2006;130(1):7:e1-e7. 
[CrossRef]

28.	 Inchingolo  F, Tatullo  M, Marrelli  M, et  al. Combined occlusal 
and pharmacological therapy in the treatment of temporo-
mandibular disorders. Eur Rev Med Pharmacol Sci. 
2011;15(11):1296-1300.

29.	 Shashikumar P, Nisha S, Das D, Debanth K, Kanthal LK, Pat-
tanayak S. Effect of Morinda citrifolia L. mouthwash on perio-
dontal health in type 2 diabetes mellitus patients− A randomized 
controlled trial. Int J Nutr Pharmacol Neurol Dis. 2022;12(1):7-
13. [CrossRef]

30.	 Aldi Y, Khairiyah H, Kasuma N, Afriwardi A AS, Banowo AS. The 
effect of noni fruit extract (Morinda citrifolia L.) in gingivitis 
patient. Pharmacogn J. 2019;11(4):678-682. [CrossRef]

31.	 Boel  T, Dennis  D. Antibacterial effectiveness of NONI extract 
(Morinda citrifolia L.) on the growth of Fusobacterium nuclea-
tum (ATCC [R] 25586 [TM]) as an alternative material for root 
canal irrigation--an in-vitro study. J Evol Med Dent Sci. 
2019;8(13):1046-1048. [CrossRef]

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

33.	 Chandwani M, Mittal R, Chandak S, Pimpale J. Effectiveness of 
Morinda citrifolia juice as an intracanal irrigant in deciduous 
molars: an: in vivo [study]. Dent Res J (Isfahan). 2017;14(4):246-
251. [CrossRef]

34.	 Nayak S, Mengi S. Immunostimulant activity of noni (Morinda 
citrifolia) on T and B lymphocytes. Pharm Biol. 2010;48(7):724-
731. [CrossRef]

35.	 Nayak  BS, Isitor  GN, Maxwell  A, Bhogadi  V, Ramdath  DD. 
Wound-healing activity of Morinda citrifolia fruit juice on dia-
betes-induced rats. J Wound Care. 2007;16(2):83-86. 
[CrossRef]

36.	 Palu A, Su C, Zhou BN, West B, Jensen J. Wound healing effects 
of noni (Morinda citrifolia L.) leaves: a mechanism involving its 
PDGF/A2A receptor ligand binding and promotion of wound 
closure. Phytother Res. 2010;24(10):1437-1441. [CrossRef]

https://doi.org/10.1089/jmf.2014.3213
https://doi.org/10.1021/np0495985
https://doi.org/10.1016/j.jtcme.2018.01.006
https://doi.org/10.3390/foods7040058
https://doi.org/10.1093/jac/dkg313
https://doi.org/10.1002/ptr.2863
https://doi.org/10.1211/jpp.59.12.0001
https://doi.org/10.4103/1305-7456.172615
https://doi.org/10.4103/0975-7406.163562
https://doi.org/10.1016/0378-8741(95)01299-0
https://doi.org/10.1016/j.jep.2010.08.063
https://doi.org/10.3390/molecules25214968
https://doi.org/10.1248/bpb.35.210
https://doi.org/10.3390/medicina59111968
https://doi.org/10.1902/jop.2007.060261
https://doi.org/10.1016/j.ajodo.2005.12.027
https://doi.org/10.4103/ijnpnd.ijnpnd_66_21
https://doi.org/10.5530/pj.2019.11.107
https://doi.org/10.14260/jemds/2019/231
https://doi.org/10.1016/j.joen.2007.09.016
https://doi.org/10.4103/1735-3327.211630
https://doi.org/10.3109/13880200903264434
https://doi.org/10.12968/jowc.2007.16.2.27006
https://doi.org/10.1002/ptr.3150


Karasu and Eser.
The Application of Morinda Citrifolia (noni) in Dentistry Essent Dent 2025; 4: 1-5

5

37.	 Kongpuckdee S, Ungphaiboon S, Sungkharak S, Phadoongsom-
but N, Mahattanadul S. Efficacy of an aqueous Morinda citrifolia 
fruit extract-phytosome gel in treating oral inflammatory ulcer 
in rabbit model. Curr Pharm Biotechnol. 2020;21(15):1699-
1710. [CrossRef]

38.	 Boonanantanasarn  K, Janebodin  K, Suppakpatana  P, et  al. 
Morinda citrifolia leaves enhance osteogenic differentiation and 
mineralization of human periodontal ligament cells. Dent Mater 
J. 2012;31(5):863-871. [CrossRef]

39.	 Shalan NAAM, Mustapha NM, Mohamed S. Noni leaf and black 
tea enhance bone regeneration in estrogen-deficient rats. 
Nutrition. 2017;33:42-51. [CrossRef]

40.	 Hussain S, Tamizhselvi R, George L, Manickam V. Assessment 
of the role of noni (Morinda citrifolia) juice for inducing 

osteoblast differentiation in isolated rat bone marrow derived 
mesenchymal stem cells. Int J Stem Cells. 2016;9(2):221-229. 
[CrossRef]

41.	 Steinmetz  KA, Potter  JD. Vegetables, fruit, and cancer. II. 
Mechanisms. Cancer Causes Control. 1991;2(6):427-442. 
[CrossRef]

42.	 Wynder EL, Taioli E, Fujita Y. Ecologic study of lung cancer risk 
factors in the US and Japan, with special reference to smoking 
and diet. Jpn J Cancer Res. 1992;83(5):418-423. [CrossRef]

43.	 WANG MY, Su C. Cancer preventive effect of Morinda citrifolia 
(Noni). Ann N Y Acad Sci. 2001;952(1):161-168. [CrossRef]

44.	 Wang M-Y, Lutfiyya MN, Weidenbacher-Hoper V, Anderson G, 
Su  CX, West  BJ. Antioxidant activity of noni juice in heavy 
smokers. Chem Cent J. 2009;3:13. [CrossRef]

https://doi.org/10.2174/1389201021666200711151925
https://doi.org/10.4012/dmj.2012-053
https://doi.org/10.1016/j.nut.2016.08.006
https://doi.org/10.15283/ijsc16024
https://doi.org/10.1007/BF00054304
https://doi.org/10.1111/j.1349-7006.1992.tb01944.x
https://doi.org/10.1111/j.1749-6632.2001.tb02737.x
https://doi.org/10.1186/1752-153X-3-13

