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Abstract

Morinda citrifolia, commonly called noni, has a long history as a medicinal plant
and its use as a botanical dietary supplement has grown tremendously in recent
years. Thisds prompted a concomitant increase in research on the phytochemical
constituents and biological activity of noni. A relatively large number of scientific
publications on noni have been published in recent years, including a number of
review articles. Theals of this review are to provide an updated categorization of
the phytochemical constituents found in noni and to provide perspective for its
extensive utilization as a major botanical dietary supplement. Included herein are a
comprehensive list of knowethnobotanical uses and common names of M.
citrifolia, a brief summary of relevant biological studies and a discussion of the
safety of noni as a supplement.

Introduction

Morinda citrifolia L. (Rubiaceae), known popularly as noni, is a small evergreen
tree or shrub, native to South Asia, that currently grows throughout the tropics
(Abbott & Shimazu 1985). The fruits of M. citrifolia are very distinct and easy to
recognize (Figure 1). The white tubular flowers form in clusters on the young fruit.
The synarpous fruit grow to be abowd1® cm long and turn from a greenish to a



translucent yellowiskhite colour when fully ripe (Nelson 2003). The surface of
the fruit is covered with polygonal segments that surround postfloral nectarines,
which continue to faction during the development of the fruit (Keller 1985).

Noni has a long history of use as a medicinal plant in Polynesia, South and
Southeast Asia, Northeastern Australia and the Caribbean, and has been used to
treat a wide variety of ailments. Whildiegtpons have been reported for all parts

of the plant, the leaves have the most prevalent traditional use and the plant is
usually used topically. This contrasts with the current popular use where the fruit
juice, and less commonly the leaves and wretgprimarily consumed orally.
Responding to nonids ethnobotanical a
biological and chemical studies have been performed on this species dating back
more than 100 years. Many secondary metabolites of noni havéabbsineds

These include iridoid glycosides and triterpenoids, such as ursolic acid, which are
the major constituents of the fruit, and a number of anthraguinones, which
primarily accumulate in the roots, but have also been found in trace quantities in
thefruit.

There are currently two recognized varieties of M. citrifolia (M. citrifolia var.
citrifolia and M. citrifolia var. bracteata) and one cultivar (M. citrifolia cultivar
Potteri). The most commonly found variety, M. citrifolia var. citrifoliahdéras t
greatest economic importance. It is morphologically diverse with both large and
small fruits and its leaves exhibit a wide range in size and shape, being variously
described as elliptical, long and dikap and ovate or rounded. M. citrifolia var.
bracteata has smaller fruits subtended by bracts and is found in countries between
the Indian and Pacific Oceans. M. citrifolia cultivar Potteri is an ornamental plant
distributed throughout the Pacific, with green and white leaves (McClatchey 2002b;
Nelson2003). Variations among M. citrifolia trees are known by traditional healers,
who use leaf size and shape in addition to fruit odour to differentiate among
individual trees. In at least some situations, local healers preferentially select
specific trees,ased on their morphology or odour, for a particular purpose
(McClatchey 2002a, b). However, most research has not distinguished between the
different noni varieties and this review paper will not attempt to make such
distinctions. The first section wiliew the documented ethnobotanical uses and
common names of M. citrifolia. The second section will describe its current usage
as a dietary supplement. The third section presents a compilation of the chemical
constituents. In the fourth section, publishegd dn the biological activity of noni
extracts or pure compounds will be presented and in the fifth section, the safety
and toxicity of noni will be discussed. Various aspects of the uses, phytochemical



profiles and biological activity of M. citrifoliavehdoeen reviewed previously
(Wang et al 2002; Pawlus et al 2005b; ChanBlanco et al 2006; Potterat &
Hamburger 2007). This review covers literature published on noni through March
2007.

Figure 1 Photographs of M. citrifolia fruits.
Ethnobotanical uses of noni

Originating in South Asia, noni lspsead across the tropical world and is known

to local populations throughout this area for its medicinal properties. Table 1
presents a long, but necessarily partial, list of its traditional uses. The majority of
the entries in the table are local totsant Southeast Asia and the South Pacific,
reflecting nonids geographic origin, |
the Hawaiian | sl ands and the Cari bbeat
as its geography. Its root, stem, deadyes and fruit can be used externally as a
poultice, internally as an infusion or applied directly to the body. It is also
prepared, in some cases through fermentation, and administered orally. Its external
indications primarily consist of sores, cutb inflammation, but also include

stings from poisonous fish and even headaches. The internal uses are even more
diverse, ranging from regulation of menstruation to the treatment of cancer.
Paralleling this wide range of traditional uses, Western corsawveeatso been

turning to noni for the treatment or prevention of a wide variety of ailments. This
will be discussed in the next section.

Noni as a botanical dietary supplement

The use of noni has recently grown tremendously in North America, Western
Europe and elsewhere and it is now widely available in health food stores,
pharmacies, grocery stores and through the Internet. According to the Nutrition
Business Journal (www.nutritionbusiness.com), noni juice was number one in
2005, for sales of single harbthe USA, with sales estimated at $250 million, up



from $33 million in 1999. It is cultivated for commercial use in the Pacific islands,
particularly in Tahiti and Hawaii, as well as Australia, and, more recently, Florida. A
description of the growingarvesting and processing of noni can be found in the
recently published book by S. C. Nelson and C. R. Elevitch (Nelson & Elevitch
2006) . Noni ds rise in popularity as a
increase in its publicity and marketsg general cual or panacea for a number

of chronic conditions (Solomon 1998; Elkins 2002; Fairchild 2004), as well as to
the growing number of scientific studies reporting data, however preliminary, on
its potential benefits (see Table 3). The populdicity, in the form of books,
marketing pamphlets and Internet sites, promotes a wide number of indications for
noni, such as cancer, depression, diabetes, drug addiction, heart disease and
obesity, and presents anecdotal evidence claiming somewabalousircures
obtained through its use. A significant portion of these advertisements and
informational publications attribute these inaaging benefits to an alkaloid
called xeronine, which is reported to exist in noni as its precursor, proxeronine
(Henicke 1985). A number of books and-gitds make scientifically astounding
claims about the benefits of xeronine, complete with cartoons and schematics
showing xeronine converting sickly cells into healthy, -tobkisig cells (e.g.
Solomon 1998). Thigponine theory began with a 1985 publication in a botanical
journal by Dr Heinicke. Unfortunately, this publication lacks supporting data and,
to date, the presence of xeronine and proxeronine has not been confirmed in any
peerreviewed scientific publicat. Furthermore, the structures of xeronine and
proxeronine have never been provided.

While the fruits and leaves are sold as tablets and as herbal teas, noni is most
commonly sold as a juice derived from the fruit. Such fruit juices are frequently
prepaed by diluting the dried powdered fruit with other juices, such as grape juice,
to increase palatability. While it is not known which compounds may be most
beneficial, some products report that they are standardized to a given percentage of
polysaccharide3his presumably stems from studies demonstrating the potential
antrcancer activity of the polysaccharicde partition of the fruits in mice
(Hirazumi etal 1994; Furusawa etal 2003). These investigations were performed by
injecting a polysaccharitigh fraction into the peritoneal cavity of mice with pre
injected cancer cells. While the results seem promising and warrant further
investigation, it is still unknown whether beneficiatamter activity would occur

with oral administration in man.
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