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Introduction. Morinda citrifolia or noni is a popular source for preparing fraditional medicines in Pacific Islands. The main biologically active ingre-
dients of Morinda citrifolia are phenolic and terpenoid compounds, organic acids, and alkaloids.

Material and methods. The object of the investigation included dried leaves, fruits and roots of Morinda citrifolia, which had been gathered in Ghana.

The biologically active substances of the studied raw materials were identified and their quality was assessed according to the standard phar-
macopoeial methods described in the State Pharmacopoeia of the Russian Federation, XI and Xlll editions).

Results and conclusion. The content of basic groups of biologically active substances was phytochemically estimated. Alkaloids were found in
the roofs, leaves, and fruits. Anthraquinones were detected in the roots only. Tannic acids were found in the roots and leaves. The presence of flavo-
noids in all plant organs was confirmed, but most of them were in the roofs.

The merchandising and fechnological parameters of the analyzed herbal substances Morinda citrifolia fruit, leaves, and roots were established.

Key words: Morinda citrifolia L., Noni, product analysis, phytochemical analysis, roots, leaves, fruits.

* E-mail: irina.kaukhova@pharminnotech.com

INTRODUCTION

Morinda citrifolia L. or Noni is one of the most
significant sources of traditional medicines among Pacific
Island communities. For over 2000 years, Noni has
played a key part of the culture of the Polynesians and has
been used by them for the treatment of various discases,
including cancer, hypertension, diabetes [1, 2, 3, 4].
Morinda citrifolia L. is common to Tahiti and Hawaii and
can be found also in Malaysia, Indonesia, Taiwan, India,
Africa and Australia [1, 5].Noni grows in shady forests and
open rocky or sandy shores. It is very undemanding and
can grow in saline, volcanic and calcareous soils. The plant
is widely cultivated in tropical countries.

Almost all parts of the plant for centuries has been used
in folk medicine. The most useful parts of Morinda citrifolia
are the roots, fruits, leaves and of Morind aofficinalis; the
roots. Historically, Noni’s use in the treatment of several
diseases has been widely documented.

The biologically active substances found in noni
documented are phenolic compounds, terpenoids,
organic acids and alkaloids. Noni contains vitamins (A,
B, Ascorbic acids), minerals (selenium, iron, potassium,
magnesium, calcium), polysaccharides (glucuronic
acid, disaccharide fatty acid ester, arabinose, rhamnose,
galactose), amino acids, anthraquinones (Damnacanthal,
Morindin, Morindone, Alizarin), alkaloids, flavonoids
(quercetin, rutin), iridoids, terpenoids and sterols and
many other compounds [6].

Qualitative and quantitative compositions of
biologically active substances of Morinda citrifolia
significantly vary depending on the place of origin, species
and the parts investigated [7].

Antimicrobial, anti-inflammatory, analgesic, immune-
modulating and oxidative effects are some of the biological
essentials reported of noni. Also reported are antitumor
and antidiabetic properties of this plant [2,3,4,8].

In traditional medicine, the fruits, seeds, leaves,
flowers, bark and roots of noni have been used as
herbal preparations. Noni juice reduces high blood
pressure, relieves spasms, heal gastric ulcers, alleviates
arthritis, normalizes digestion, and play an important
role in cardiovascular systems. The fruit juice is used
for preparing medicines against tuberculosis. The oil
obtained from the seeds of noni fruit contains linoleic
acid, which is used to alleviate skin inflammations.
Laxative infusions prepared from the leaves of noni exert
a diuretic effect.

Extracts from the fruits, leaves and roots of
Morinda citrifolia are documented in the Vietnamese
Pharmacopoeia IV edition as laxatives and diuretics,
antihypertensive agents and as an antioxidant. The fruits
of Morinda citrifolia have been highly recommended for
use as an infusion [9].

Current pharmaceutical markets use raw materials
from noni to produce a range of Biologically Active
Substances (BAS). There are commercial productions
of noni juice, granules of mixtures of leaves. Powdered
mixtures of the leaves, roots and fruits of Morinda citrifolia
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are produced and commercialized as capsules. Morinda
officinalis is marketed as brands in the form of granules
and capsules. Noni cream products are also found on a
commercial scale.

With respect to the wide spectrum of BAS documented
in various parts of noni, there exist the need to further
investigate and develop Phytopreparations from enriched
extracts of the various BAS identified. The first step in
addressing this goal is to conduct a comparative product
and phytochemical analyses of the fruits, leaves and roots
of Morinda citrifolia.

EXPERIMENTAL PART

Dried leaves, fruits and roots of Morinda citrifolia
collected from Ghana served as objects of this
investigation.

Assessments of the quality of raw materials were
carried out using standard techniques described in the
Russian Pharmacopeia, XI and XIII editions [10, 11].
The presence of phytochemical compounds in extracts
(70% ethanol) of fruits, leaves, and roots of Morinda
citrifolia were investigated using generally accepted
qualitative analytic and Thin Layer Chromatographic

(TLC) methods [12]. The

Table 1 Tesults; comparative product

RESULTS OF THE PRODUCT ANALYSIS OF FRUIT, analysis ~ of  phytochemical

LEAVES AND ROOTS OF MORINDA CITRIFOLIA components found in Morinda

citrifolia are presented in the

Experimental data Regulatory table below. Results of qualitative

. requirements phytochemical analysis of herbal

Indicators Fruits Leaves Roots P(;nfatrl:::a%g;ilg; , substances found in Morinda
thirteenth edition citrifolia (Table 2).

1 2 3 4 5 The result of phytochemical

. evaluation of the content of basic

Moisture Content, % 4,69+0,17  6,50£0,19  8,22+0,20 Less than 14% groups of biologically active

General Ash, % 7,37x0,11 8,53%0,17 7,82%0,18 Less than 10% substances was established that:

Part of plant that lost colour 0,00 0,3620,05 0,00  Not morethan 3% | alkaloids were present in the

Other parts of plant 0,00 0,00 0,00 Not more than 2% roots, lea}ves’ and fruits of noni;

anthraquinones were present only

Organic impurities, % 0,00 0,2440,02  0,20£0,02 Not more than 1% in the roots of noni; tannins were

Mineral impurities, % 0,18£0,03  0,23+£0,02  0,42+0,03 Not more than 1% present in the roots and leaves of

Water  24,06£0,53 30,30+0,44 25,28+0,87 noni; flavonoids were present in

Content 40% ethanol 21,17£0.21 27,38+£0,43  30,07+0,66 all of the parts investigated. The

substances, 70% ethanol 20,15+£0,84 23,32+0,65 27,75%0,55 : roots -eXtraCtS of ~n0m eXhlblt?d

% e W 2 the highest quantity of flavonoid

96% ethanol 24,06+0,53 30,30+0,44 25,28+0,87 compounds.

Initial extractive and

Table 2 technological processes of sample

PHYTOCHEMICAL COMPOSITION OF EXTRACTS FROM FRUITS, materials were studied [13].The

LEAVES AND ROOTS OF MORINDA CITRIFOLIA studies were based on: fractional

composition of herbal substances

Data on the presence or absence (average particle diameter); bulk

Sample Reagent of phytochemicals density (bulk weight). The results

Fruits Leaves Roots of determination of technological

1 2 3 4 parameters of the crushed

. i . . . . material are presented in tables 3
Alcoholic solution of 3% ferric chloride (I1I) — Tannins Tannins and 4.

Alcoholic solution of 2% aluminum chloride (III) Flavonoids Flavonoids  Flavonoids Average particle size of mesh-
1-8 filtered samples of Morinda
An aqueous solution of 10% sodium hydroxide = = Dihydrgxyan- citrifolia calculated.
thraquinone
. L= CONCLUSION
Ammonia gas — - Dihydroxyan-
thraquinone It was concluded that:

, . . . 1. Product analysis of the
Wenger’s reagent Alkaloids  Alkaloids Alkaloids fruits, leaves and roots of Morinda
1% Ferric-Ammonium aqueous mixture solution = Tannins Tannins citrifolia  were  within  range
Vanillin in 1% concentrated hydrochloric acid Cat?c?lins CatI:c(;lins No Catechins ;’fﬁues prescrl?)ed in the Russian

armacopoeia.
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Table 3

FRACTIONAL COMPOSITION OF CRUSHED FRUITS,
LEAVES AND ROOTS OF MORINDA CITRIFOLIA

R Fractional composition, %
Fruits Leaves Roots
2 mm 0,15%0,02 0,00 0,06+0,01
1 mm 57,30£0,39 85,49+0,45 70,11£0,35
0,5 mm 12,82+0,08 3,5040,06 3,69+0,06
0,25 mm 24,10£0,12 5,70%0,08 8,24+0,09
<0,25 mm 5,63%0,08 5,31£0,07 17,940,11
Table 4

TECHNOLOGICAL PARAMETERS OF CRUSHED FRUITS,
LEAVES AND ROOTS OF MORINDA CITRIFOLIA

Value
Ne Indicators
Fruits Leaves Roots
1 Bulk weight, g/sm* 0,50%+0,02 0,19+0,01 0,21%0,02
5 | ApEmReEiEer ) G 6 | or e | Lz E
of particles, mm

2. A comparative analysis of the phytochemical
composition of the roots, fruits and leaves of Morinda
citrifolia presented the roots as a more promising part for
further investigations

3. Technological characteristics of sampled plant
substances of the fruit, leaves and roots of Morinda citrifolia
were established.

LITERATURE

1. Abbott, A. The geographic origin of the plants most commonly
used for medicine by Hawaiians. J. Ethnopharmacol; 1985. 14: 213-22.

2. Hirazumi A. Anticancer activity of Morindacitrifolia on intra-perito-
neal implanted Lewis lung carcinoma in syngenic mice / Hirazumi, A.,

Furusawa, E., Chou, S.C., Hokama, Y. // Proceedings of the Western
Pharmacological Society 37. 1994. P. 145-6.

3. Wang M. Y. Cancer preventive effect of Morindacitrifolia (Noni) /
Wang, M.Y., Su, C. // Annals of the New York Academy of Sciences 952.
2001. P161-8.

4. Pratibha, V. N. Anti-Diabetic Potential of Noni: The Yin and the
Yang / Pratibha V. N., Phoebe W. H., Saksa E. // Molecules. - 2015. - P.
17684-719.

5. Singh D. R. Morindacitrifolia L. (Noni): A review of the scientific vali-
dation for its nutritional and therapeutic properties / D. R. Singh //
Journal of Diabetes and Endocrinology. — Vol. 3 (6) - 2012. - P. 78-85.

6. Duduku K. Phytochemical Constituents and Activities of
Morindacitrifolia L. / Duduku K., Rajesh N., Rosalam S. // 2. March 21,
2012.-P. 141-14

7. Wang M. Y. Morindacitrifolia (Noni): a literature review and recent
advances in Noni research / Wang, M.Y., West, B., Jensen, C.J., Nowicki,
D., Su, C., Palu, AK., Anderson, G., // Acta. PharmacologicaSinica. 23.
2002. P. 1127-41.

8. Pratibha, V. N. Anti-Diabetic Potential of Noni: The Yin and the
Yang / Pratibha V. N., Phoebe W. H., SaksaE. // Molecules. —2015. - P.
17684-719.

9. Vietnamese Pharmacopoeia Commission. 4™ edition, 2010.

10. Russian State Pharmacopoeia 13" edition. «Scientific Center of
Expert Review of Medicinal Preparations- 2015.Tom 2. P.1004.
(TocyaapcTteeHHas dapmarones Poccuitckon Geaepaumn Xill nsaaHms.
// M.: 13pQTEABCTBO «HAYYHBI LLEHTD DKCNEePTM3bl CPEACTB
MEAMLMHCKOrO npumMmeHeHus». 2015. T. 2. - 1004 c).

11. USSR State Pharmacopoeia 1 edition. General Methods of
Analysis. Min. Health USSR.11™ edition. M. Medicine. 1987. P.336.
(focyaapcteeHHas dapmakones CCCP. Bein. 1. O6uwpe metoabl
aHaamza / M3 CCCP. - 11-e n3a. ao. M. : MeanumHa, 1987. 336 ¢).

12. Maltseeva A.A., Trineeva O. V, Chestikov A.C. Analysis of
Flavonoids in Plants Using Thin Layer Chromatography Methods//
Fharmatciya -2013.No1. P 13-6. (Manabuea, A.A. TOHKOCAOMHAOSI
XPOMATOrPAdUs B AHOAN3E GACBOHOMAOB PACTUTEABHBIX OBGBEKTOB / A.
A. Mansuesa, O. B. TouHeesa, A. C. Yuctsakosa v ap. // Papmaums. —
2013.-N21.-C. 13 6).

13. Phytochemical and Product analyses of Medicinal Plant Samples.
/ ed. by L. S. Teslova. - 2nd ed, Rev. — SPb. PUbSPCPA, 2008. - P. 168
(PUTOXMMUYECKII 1 TOBAPOBEAYECKMIA AHAAM3 AEKAPCTBEHHOTO
PACTUTEABHOTO Chipbsi: / NoA pea. A.C. Tecaosa. — 2-e usa, ucnp. — Cll6.
: N3p-80 CTIXDA, 2008. — 168 C.).

14. Minina S.A. Chemistry and Technology of Phytopreparations/
Minina S.A., Kaukhova I E. // M. GEOTAR-MED-2009-P.558.( .MuH1Ha,
C.A. Xumunsa 1 TexHonorns eutonpenaparos / C.A. MuHnHa, ALE.
Kayxosa // M: T9OTAP-MEA,. — 2009 - 558 c.)

Ilocmynuaa 20 ¢hespans 2017 e.

MOPUHJIA HUTPYCOJ/IUCTHAA — ITEPCIIEKTUBHOE JIEKAPCTBEHHOE CBIPBE

JJIA ITPOU3BOICTBA ®UTOIIPEITAPATOB

N.E. KayxoBa, 10KTOp (hapmManieBTHIECKUX HAYK, npodeccop, P.K. Aroagu, C.A. MuHuna, 10KTop hapManeBTHIECKHX

HayK, nmpodeccop, A.Y. Kynrymmna

Cankm-IlemepOypeckas eocydapcmeennas Xumuxko-gapmayeemureckas axkademus,; Poccuiickas Pedepayus, 197376,

Caunkm-Ilemepoype, ya. Ilpogh. Ilonosa, 0. 14

PE3IOME

BBeAeHMe. MOPUHAQ LUTPYCOAUCTHAOS, NAM HOHW (Morinda citrifolia) — NONYASIOHBI MICTOYHMK AAST TOAYHEHMS TOOANLIMOHHBIX AEKAPCTBEHHBIX
CPEACTB HO TMXOOKEAHCKMX OCTPOBAX. OCHOBHbIE BUOAOTMYECKIN OKTUBHBIE BELLLECTBA MOPUHADI LIMHTDYCOANUCTHOM: GEHOABHbBIE 1 TEPNEHOUAHDBIE

COeANHEHMS, OpraHnyeckme KMCAOTbI M AAKAAOUADI.

MartepuaA n meToabl. OB6bEKTOM MCCAEAOBOHMSI CAY>KUAW BbICYLLUEHHbIE AUCTbBS], MAOADI U KOPHM MOPUHABI LIUTPYCOAUCTHOW, COBPAHHbIE HA

Tepputopum [aHbl.

OLLeHKy KAYECTBA U BbISIBAEHUE BMOAOTMYECKN AKTVBHBIX BELLLECTB MICCASAYEMOTO CblPbs OCYLLECTBASIAU MO CTAHACQPTHBIM GAPMAKONENHBIM

metoankam (M XI u Xl n3aaHwmin).

Pe3yAbTaTbI U 30KAIONEHUE. [TPOBEASHO DUTOXMMMYECKAS OLIEHKO COASPKAHNS OCHOBHbIX MY BUOAOTMYECKM OKTUBHbIX BELLIECTB. AAKOAONALI
OBHAPYKEHbI B KOPHSIX, AUCTBSIX 1 TAOACX. AHTPAXMHOHBI GbIAN BbISIBAEHbBI TOABKO B KOPHSIX. AYBUAbHBIE KUCAOTHI OBGHAPYXKEHBI B KOPHSIX 1 AUCTHSIX.
HaAnyme GAQBOHOMAOB MOATBEPKAEHO BO BCEX OPIAHAX PACTEHMS, HO UX BOAbLLE BCErO B KOPHSIX.

YCTAHOBAEHbI TOBAPOBEAYECKME 1 TEXHOAOTNYECKME MOKAZATEAN AHOANZUPYEMBIX PACTUTEABHBIX CYOCTAHLI — MAOAOB, AUCTHEB U KOPHEN

MOPUHABI LIUTPYCOAUCTHOW.

KAtoyeBble CAOBA: MOPWHAC LIMTDYCOAUCTHAS, HOHW, TOBAPOBEAYECKNA OHAAM3, GUTOXMMUYECKNIA OHOAM3, KOPHWU, AUCTbS1, MAOAbI.
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