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Abstract 

Morinda citrifolia L. (Rubiaceae), popularly known as noni, is widely used in Tahiti, Hawaii, Polynesia and different Asian 

countries to treat and prevent different pathophysiology such as high blood pressure, bacterial, fungal and viral infections, 

wounds, dyslipidemia and diabetes, cancer, among others. In some countries, including Brazil, the use of noni (all plant parts 

and/or noni herbal medicines) has been banned by the National Health Surveillance Agency. What makes noni a differentiated 

plant that requires special attention is its hepatotoxic potential. However, the indiscriminate use of noni by many Brazilians from 

the northeastern region of the country is currently increasing, as this plant species is easily cultivated in this region of Brazil due 

to its favorable climate for cultivation. Despite its easy cultivation, the use of noni based on empirical knowledge can determine 

therapeutic effects but can also be extremely hazardous to human health. This article is a review of the literature, which aims to 

present the latest findings on the therapeutic potential of this plant according to studies already developed mainly on its 

pharmacological activity and toxicity, aiming to contribute to the disclosure of the risk and benefit of empirical use of this plant 

and its derivatives and biological constituents. 
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1. Introduction 

The history of the use of medicinal plants since 

ancient times has shown that they are part of human 

evolution and were the first therapeutic resources used by 

people. It can be said that the habit of resorting to the 

healing virtues of certain vegetables is one of the first 

manifestations of man's age-old effort to understand and to 

use nature as a response to one of its earliest concerns, that 

caused by sickness and suffering. The use of Morinda 

citrifolia L. commonly known as Noni, Mulberry India, 

Iada, Ninth, Canary, Wood or Mengkudu has been growing 

rapidly in Brazil, although it is a native plant of Southeast 

Asia, Indonesia and Polynesia [1]. Endemic in tropical 

regions, M. citrifolia has long been used in Polynesian 

therapy for the treatment of various diseases such as 

diabetes, cancer, hypertension, menstrual disorders, arthritis, 

as well as antimicrobial, anti-inflammatory, antioxidant, 

among others [2-4]. The plant has adapted well to Brazil's 

edaphoclimatic characteristics and is appropriately applied 

to the problem of irrational plant use. Considering that there 

is still insufficient evidence to prove its effectiveness, much 

research on the therapeutic action of Noni is in although the 

results are quite controversial. Publications with the species, 

in most of them, deal with results obtained in vivo or in vitro 

models, which do not answer the question: under what 

conditions is the use of Noni safe for human consumption? 

This article presents a review of the literature 

available in public scientific databases on the species M. 

citrifolia. The botanical, chemical, pharmacological and 

toxicological aspects stand out to present updated source of 

information to those interested in developing researches that 

help in the complex assessment of the risk/benefit ratio of 

the therapeutic use of Noni and, consequently, the 

promotion of the rational use of this plant in folk medicine. 

It is important to highlight that the result presented is by the 

conclusions of the authors of each article analyzed. 

 

2. Methodology 

This is a literature review, and the identification of 

articles of interest was performed using the US National 

Library of Medicine PubMed 

(http://www.ncbi.nlm.nih.gov/pubmed/), from the 

predefined keyword Morinda citrifolia, Phytotherapy, 

Pharmacological potential, and Toxicity. The search 
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expression used was the Boolean operator "AND". Limiting 

the search to the title or abstract words in English and 

Portuguese, studies on humans and animals published in the 

last 10 years. To ensure the quality of articles, only indexed 

publications were included in this database. Articles that 

presented title and abstract according to the theme were 

included and those that did not fit were excluded. 

 

3. Results 

3.1. Botanical Aspects 

The species Morinda citrifolia L. belongs to the 

Rubiaceae family; subfamily Rubioideae; to the genus 

Morinda and is of the species M. citrifolia. The tree can be 3 

to 10 meters tall in its adult form. According to the 

literature, there are two recognized varieties of M. citrifolia, 

M. citrifolia var. citrifolia and M. citrifolia var. bracteata 

[5]. However, in most publications, this distinction is not 

made and the nomenclature observed is only M. citrifolia. 

Botanical characteristics differ slightly between species so 

that a lay observer does not distinguish them. 

 

3.2. Chemical Aspects 

The procedures for the preparation of the extracts 

from noni leaves and fruits are diverse, especially 

maceration and decoction, using alcoholic and aqueous 

solvents, respectively. Also, most sources surveyed report 

previous drying procedures such as lyophilization and spray 

drying to treat fruits, roots, and leaves before extraction. As 

noted (Table 1), the main classes of M. citrifolia isolated 

compounds belong to flavonoids [6], lignans, triterpenoids 

[7], iridoids [8] and anthraquinones, as well as 

benzophenone-derived compounds, called moritrinfolins A 

(1) and B (2) [9]. The compounds americanin D, loganic 

acid, 4-ethyl-2-hydroxy succinate rhodolatoside were first 

identified [10]. Natural products with important biological 

activities in different systems were also isolated from noni. 

Among them, a chlorophyll metabolite called pheoforbide is 

of potential interest as a photosensor in photodynamic 

therapy for cancer treatment [11]. Many studies on this topic 

are being published, which reflects the relevance of this 

molecule as a therapeutic alternative, developed with the 

help of nanotechnology [12]. Pheoforbide acts in a selective 

cytostatic manner compared to normal cells in glioblastoma 

cells with IC50 in the order of micrograms/mL [13]. 

Moreover, antiproliferative activity has been observed in 

other cell lines, such as breast cancer, melanoma, bowel 

cancer [14] and more recently in mouth tumors [15-16]. 

Also noteworthy is the occurrence of 6-methoxy-7-

hydroxycoumarin, also called scopoletin, a metabolite that 

occurs in several plant families. This coumarin is relevant 

because promising biological activities have been reported, 

such as: antiangiogenic [17], hepatoprotective [18], 

antioxidant [19], spasmolytic [20], and antiproliferative in 

human prostate cancer [21]. In a recent study, the 

antineovascularization potential in the colorectal tumor was 

reported, demonstrating in vivo antitumor activity with 0.06 

μM IC50 [22]. Additionally, anthraquinone damnacanthal, 

which occurs in noni and other species of the Rubiaceae 

family, can be highlighted. Interest in this metabolite is due 

to its antitumor potential, as it has an important inhibitory 

activity of different tyrosine kinases at nanomolar 

concentrations [23-25]. Different mechanisms of action in 

vitro and in vivo have been proposed, including cell cycle 

inhibition and apoptosis induction in oral and breast cancer 

cells [26-27] and, also, inhibition of D1 cyclin expression 

[28]. Some damnacanthal inhibited tyrosine kinases are 

related to angiogenesis. Thus, a recent study demonstrated 

in vitro, in vivo and ex vivo antiangiogenic activity [25]. 

Therefore, it is observed that relevant and currently 

investigated bioactive molecules occur in Noni, allowing us 

to hypothesize that the consumption of this plant can have 

positive and negative impacts on the user's health according 

to the form of consumption.  In this way, we reiterate the 

need for scientific studies that can contribute to clarifying 

under which conditions the consumption of noni is 

effectively safe. 

 

3.3. M. citrifolia: ethnopharmacology 

The species M. citrifolia has been widely used by 

the Polynesian population for over 2000 years in the use of 

noni fruit juice for various purposes, such as antibacterial, 

antiviral, antifungal, antitumor, antihelmintic, analgesic, 

hypotensive and anti-inflammatory. According to population 

reports and available literature, the most widely used parts 

of Noni in traditional medicine are fruits, followed by roots 

and leaves. According to the literature, the leaves and fruit 

are marketed as tablets and teas; however, most of the 

consumption is in the form of fruit juice [29]. In Hawaii, this 

is the second most-consumed species by the population. 

Outside Brazil noni is seen as food, recognizing that it has 

some pharmacological activities when compared to other 

juices, according to the Scientific Committee on Food. Noni 

juice® and Tahitian Noni® are trade names of the 

manufactured product, which are composed of noni fruit 

juice (89%) and grape (11%), published by the European 

Commission (2002). Scopoletin and (2E, 4Z, 7Z)-

decatrienoic acid (DTA) are used to verify the authenticity 

of industrialized juices sold and the minimum required 

content is not indicated [30]. 

There are no reports of when noni was introduced 

in Brazil, however, this species has adapted very well to our 

climate and is currently grown in home orchards especially 

in the Northeast. Given the widespread reports of the 

benefits of noni among the population, it has been widely 

consumed in the state of Rio Grande do Norte. Users defend 

some properties, such as antihyperlipidemic, hypotensive, 

anti-inflammatory, healing, anti-allergic, pro rejuvenation, 

and sexual stimulant, among others. According to the 
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literature, each part of the plant is assigned a different 

medicinal property [31]. It is mostly consumed along with 

grape juice to mask the noni flavor and unpleasant smell. 

Still, some popular mix of fruit with alcohol to get better 

results. There are reports of the use of flour, produced from 

the leaves as a multi-blend, with slimming properties. This 

situation becomes relevant and problematic, since the 

popular use of noni is not described in safe sources and, 

since it is an exotic plant has no traditional use reported by 

Brazilian communities. On the other hand, there is a lot of 

information and printed materials being broadcast in open 

markets to highlight the healing properties of the homemade 

juice of the fruit of the plant, propagate only benefits, many 

of them without scientific proof. 

To date, there are no scientifically accurate 

bibliographic references to confirm the properties attributed 

to any preparation made from noni. Some positive, though 

not clinical, the evidence is found for the commercial Noni 

Juice® or Tahitian noni® product which is a functional food 

and not a therapeutic alternative. The official 

pronouncement of the Sanitary Surveillance Agency 

regarding noni shows that, due to the lack of consumption 

history in Brazil, the commercialization of any food 

containing this ingredient will only be allowed after proof of 

its safe use and registration. 

 

3.4. Biological effects: pharmacological and toxicological 

activity 

Due to the widespread ethnopharmacological use 

of noni, especially in some countries and also as Noni 

Juice®, the search for scientific evidence of plant properties 

through in vitro and in vivo testing is growing. Some 

pharmacological testing methodologies demonstrate the 

potential for noni, although the lack of clinical studies 

persists. As summarized (Table 2), the main activities 

verified are: antioxidant, dyslipidemic, hypotensive, healing, 

antimicrobial, analgesic, dopaminergic and improvement in 

sexual performance [4], [30], [32-37]. Also, the Noni 

Clinical Research Journal, in its first edition, reports that 

noni has immunosuppressive activity when used by patients 

immunocompromised by the AIDS virus. On the other hand, 

it increased the immune response when tested in rats, with a 

greater number of macrophages and lymphocytes [38]. What 

makes noni a differentiated plant that requires special 

attention is its hepatotoxic potential, according to studies 

listed in table 3. The sanitary surveillance agency of Brazil 

substantiates its recommendation not to use noni also based 

on reports of human toxicity. 

At the beginning of 2005, two cases were reported 

in which they presented hepatotoxicity related to noni juice 

consumption. A 29-year-old man with a history of drug 

hepatitis presented acute liver failure. The patient had a 

massive attack after consuming 1.5 liters of Tahitian Noni® 

juice in the previous three weeks and ingested daily a nine-

day blend of Chinese herbs containing: Bupleuri, Pinellia, 

Scutellaria, Codonopsis, Glycyrrhiza, Schizonepeta and 

Paeonia. The cause of this liver disease could be related to 

the consumption of noni juice. However, the components of 

the herbal blend should also be evaluated for toxicity.  

Another case reported was from a 62-year-old 

female patient with acute hepatitis. In an earlier period, the 

patient was diagnosed with leukemia and treated until 

remission. During this time, liver function was normalized. 

However, two months before being hospitalized, the patient 

reported having ingested 2 liters of Tahitian Noni® juice. 

After ingestion of the juice, the patient had an increase in 

transaminases and clinical suspicion led to a diagnosis of 

viral hepatitis. However, tests ruled out this diagnosis. The 

discontinuation of the use of juice made the transaminases 

return to normal, showing again a relationship between noni 

consumption and liver disease [41]. 

In 2006 a case has reported a case where the patient 

had an intoxication after ingestion of the juice, also pointed 

out that this patient was in an endemic region of hepatitis E, 

where the symptoms are confused with those of the disease. 

As no hepatitis tests were performed, it cannot be said that 

hepatotoxicity was caused by noni juice [42]. The following 

year it was reported that a patient arrived at the hospital with 

abdominal pain, mild jaundice, nausea, and vomiting. 

Anamnesis of the patient was performed and the symptoms 

indicated an alleged diagnosis of hepatitis since the patient 

had elevated total bilirubin (BT) and direct bilirubin (BD), 

as well as the other ALT, AST, GGT and prothrombin 

transaminases. After the examinations, doctors continued to 

investigate, when the patient reported that two weeks before 

her internment she had ingested an herbal preparation 

named NONI in Ecuador. After a few weeks of treatment, 

the clinical picture returned to normal [43]. The toxicity 

tests described in the literature are quite controversial, which 

indicates the need for a further and better-standardized 

investigation to generate reliable results. It is noteworthy 

that there are few studies on toxicity or biological activity 

that use the fruit in the form of juice to reproduce the main 

form of popular consumption. This fact becomes relevant 

because the substances vary qualitatively and quantitatively 

according to the extraction procedure employed and the part 

of the vegetable used. This study highlights the need for 

studies on juice consumption over long periods, and 

discussions on the impacts of acute and chronic toxicity, in 

addition to the great need for clinical studies.
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4.

Final considerations 

The information available in the literature so far is 

insufficient to guarantee that the use of  M. citrifolia does 

not determine toxic effects in humans when used as herbal 

medicines and/or as folk remedies. Although many studies 

show the main chemical constituents extracted from 

different parts of the plant and their pharmacological effects 

in different in vivo and in vitro experimental models, further 

clinical studies are needed to prove their therapeutic effect 

and the safety of their use in humans. The Brazilian 

population should be aware that the National Health 

Surveillance Agency advises against the use of M. citrifolia 

and that the already reported toxic effects should be 

propagated as a warning to prevent the occurrence of toxic 

effects due to the indiscriminate use of this plant as natural 

medicine. 
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