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ABSTRACT

A phytochemical investigation on the
various parts of Gardenia erubescens Stapf
& Hutch. (Rubiaceae), used in traditional
medicine in Northen Nigeria resulted in
the isolation of D-Mannitol as the princi-
pal chemical constituent of the plant. The
leaves, stem bark, roots, stem wood and
fruits of the plant were found (o contain
5.0%,3.4%,1.8%, 0.48, and 0.25% of D-
Mannitol respectively. The possibility of
the use of G. eérubescens as a potential
source for commercial production of
mannitol has been discussed.

INTRODUCTION

The various parts of Gardenia erubes-
cens Stapl & Hutch. (Family Rubiaceae),
atropical shrub grownin Nigeria, are used
in traditional medicine in northern Nige-
ria. Although a number of species of
Gardenia have been investigated phyto-
cherically (Kuhn & Weigand, 1928;
Rama Rao et al, 1970; Krishnamurti et al,
1971; Endo & Taguchi, 1973; Inouye et
al, 1974; Gupta et al, 1975; Billore et al,
1976; Takeda et al, 1976; Chhabra et al,
1977a, 1977b; Joshi et al), 1979, there
appears 1o be no phytochemical report on
G. Erubescens. Mannitol has been re-
ported asone of the chemical constituents
of many of the Gardenia species investi-
gated, which include the South-East Asian
G. Lucida, G. wrgida, G. latifolia, G,
gumnifera and G. grandiflora (Reddy et
al, 1973,1975 and 1977; Duttaetal, 1966;
Hayashi, 1944) and the African G. promo-
dora, G. Vogelli and G. florida (Delaude
& Kapundu, 1975). G. lucida has been
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reported to contain about 3 per cent man-
nitol (Dutta et al, 1966) and a dried resin-
ous exudate from G. turgida yielded about
40per centmannitol (Forster & Rao 1925).
In this work phytochemical investigation
has been carried out to detect and isolate
mannitol present in various parts of G.
erubescens and to estimate the mannitol
content quantitatively.

The isolation, characterisation and
quantitative estimation of mannitol from
the local plant have been described in this

paper.

EXPERIMENTAL

Plant material: Various parts (leaves,
roots, stem bark, stem wood and fruits) of
the plant were collecled from plants grow-
ing wild along Zaria-Kaduna Highway of
Kaduna State, Nigeria. The plant was
identified in the herbarium of Biological
Sciences Department of Ahmadu Bello
University, Zaria, Nigeria, where a
voucher specimen(No. 119; T.C.N. Baker)
has been deposited. The dried plant parts
were reduced to moderately coarse pow-
dersby using mechanical grinders.
Extraction of plant materials. The
powdered plant materials (250g each) were
first defatted by extracting twice with hot
petroleum other (bp 60-80 o) using a
Soxhlet extractor. The defatted materials
were then extracted exhaustively with hot
methanol. The filtered extracts were then
concentrated by using arotary cvaporator
to about 200 ml each and allowed to stand
in a refrigerator.

Isolation of D-Mannitol. Anamorphous,
dirty, yellowish while resinous residue
separated out after 24 hrs of refrigeration,
The supernatant mother liquor was sepa-
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rated by careful decantation, which was
further concentrated and cooled to obtain
asecond crop of theresinous residue. The
combined residue was washed with hot
benzene o remove the oily impurities.
The oil-free residue was then dissolved in
water and treated with activated charcoal
to remove the colouring matter, The
decolourised aqueous solution was fil-
tered twice to remove the charcoal par-
ticles. The clarified solution was evapo-
rated to dryness on a water bath. The
resultant mass was crystallised twice from
hot aqueous methanol to give white soft
necdles.

Quantitative estimation of D-Manni-
tol. The quantity of D-mannitol present in
each part of the plant was separately esti-
mated by the titrimetric method described
in the British Pharmacopoeia (1980).
Methanolic extract of each plant part
containing theequivalent of approximately
400 mg of mannitol was used for this
estimation,

RESULTS AND DISCUSSION
Characterisation of D-Mannitol. The
above crystallised compound was char-
acterised and identified as D-mannitol by
the following physical and chemical prop-
erties of the compound: sweel taste, high
solubility in water, prismatic needle shape
of the crystals, mp (165-66 0), mixed mp
(165 o), optical rotation (+ 23 to 24 0 in
water), co-chromatography and chromo-
genic reactions. The identity of D-manni-
tol was further confirmed by preparing its
acetyl (hexa-acetate, mp 119-21 0, [oC] =
+25.10in CHC 3)and benzoyl (hexaben-
zoate, mp 148-49 o, [0C] D=+53.901n
CHC 3)derivatives. (Melting points were
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determined by aCallenkamp Melting point
apparatus and are uncorrected. Optical
rotations were measured by a Ballingham
+ Stanely Polarimeter, Model B+S).

D-Mannitol was found to be presentin
all the parts examined, with the highest
quantities in the leaves and stem bark.
The percentage quantity of the compound
found in each part is tabulated in Table 1
below.
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Table 1: D-Mannitol content of the various parts of Gardenia erubescems Stapf &

Hutch. (% dry weight)

Plant part Quantity of mannitol
Leaves 5.00+025
Stem bark 340+ 0.17
Roots 1.80 + 0.09
Stem wood 040+ 0.02
Fruits 0.25+0.01

Although mannitol is a common con-
stituent of the plants of Rublaceae as it is
in those of Umbellifeae, Oleaceae and
Scrophulariaceae (Swain, 1963; Subrama-
nian & Nair, 1971), so far we are not
aware of any Nigerian plant of these
families that has such a high quantity of
mannitol. In view of the fact that mannitol
can easily be isolated from all parts of the
plant, especially in substantial quantities
from the leaves 5.0%) and stem bark
(3.4%) (cf, Table 1), G. erubescens could
be profitably utilized as a good source for
commercial production of mannitol. The
method ofisolation is also simple, straight-
forward and cheap. Presently, Fraxinus
ornus Linn. (Manna) is regarded as the
principal natural source of mannitol for its
commercial production, and it is also
obtained by hydrolysis of waste turnings
of Ivory nuts (Claus & Tyler, 1970). Apart
from these two sources, apparently there
appearstobe no other natural source where
mannitol occurs in substantial quantity.
Thus Nigerian G. erubescens promises to
be a potential commercial source of D-
mannitol.
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tested for their genuiness. This he said
will ensure the speedy trial of all con-
cemed because justice delayed is cer-
tainly justice denied.

The Chief Executive agreing that the
PSN and pharmacists need a change of
image, called on government to put to-
gether aseminar involving the task forces,
PSN members and government officials
to study and decide on strategies for effec-
tiveimplementation of Decree 17,0f 1989,
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