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ABSTRACT

The fresh pale pinkish flowers of Gliricidia sepium were found to contain the flavonol glycoside, isoquercitrin. The structure
of the isolated polyphenolic has been ascertained by means of modern physical methods like UV, H-1 NMR, C-13 NMR,
chemical reactions, chromatographic examinations and hydrolytic studies. The isolated yellow pigment is observed to be
antibacterial. This property has been compared with standard drugs.
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INTRODUCTION

Gliricidia sepium, often simply referred to as Gliricidia (com-
mon names: MatazRatén; Cacao de nance, Cachanance, it
is commonly known as “Madreado” Honduras; Kakawate in
the Philippines; Madre Cacao or Madre de Cacao in the Phil-
ippines and Guatemala; and Madero negro in Nicaragua),
is a medium size leguminous tree belonging to the fami-
ly Fabaceae. It is considered as the second most important
multi-purpose legume tree, surpassed only by Leucaena
leucocephala. Gliricidia sepium (Jacq.) Kunth.ex.walp. pop-
ularly known as Vivasayathagarai in Tamil belongs to the
family Papilionoideae of Fabaceae. It is an introduced plant,
native of South America. It is a medium sized tree and can
grow from 10 — 12 m high, fairly free from pests and diseas-
es. It is valued as a green manure for paddy in Tamil Nadu.
Its leaves and bark are reported to possess insecticidal ac-
tivity("l. This tree is used in Mexico as shade for cocoa and
coffee plantations and for this reason it is called ‘Madreca-
cao’ (mother of cocoa).

Itis also used as a poison for rodents and in fact the Lat-
in name Gliricidia means rodent poison. It is used as a
hedge plant and the flowers are utilized as food in some
places in Mexico. In Panama, decoction of leaves used in
utricaria, rash and also in burns and erysepalas?®. In Guate-
mala and Costa Rica, bark decoction is used against bacteri-
aland protozoal infections®. Branches of Gliricidia sepium is
used to reduce fever in children and adults. It has also been
used to treat infections produced by Microsporumcanis, Try-
chophytonmentagrophytes and Neisseriagonorrohael®.

EXPERIMENTAL

Extraction and fractionation:

Fresh flowers of (1kg) of G. sepium were collected from
Cholakad of Kolli hills in Namakkal District during November.
The flowers have been extracted with 85 % MeOH (4X500
ml) under reflux. The alc. extract was concentrated in vacuo
and subsequently fractionated with petroleum ether (b.p. 60 -
80° C) (3X250 ml), peroxide free Et,0 (3X250 ml) and EtOAc
(4X250 ml).

Crystalline solids could not be isolated from petroleum ether
and Et,0O fractions

EtOAc fraction: (flavonol glycoside — Isoquercitrin)
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The EtOAc fraction was concentrated in vacuo and left in an
ice-chest for 2 days. A yellow solid that separated was filtered
and studied. It was recrystallised from MeOH when it afforded
yellow crystals, m.p. 229-230° C (yield 0.1 %). It was freely
soluble in MeOH and EtOAc and sparingly soluble in water.
It gave an olive green colour with alc. Fe**, deep pink colour
with Mg-HCI, yellow colour with NaOH and appeared deep
purple under UV that turned yellow on exposure to NH,. It
responded to the Wilson’s boric acid®, Molisch’s and Gibb’s
tests” but did not answer the Horhammer — Hansel test®. It
had nm 257, 269 sh, 299 sh, 362; +NaOMe 272, 327, 409;
+AICI, 275, 303 sh, 333, 430; +(AICl, — HCI) 274, 303 sh,
353, 401; +NaOAc 271, 320 sh, 372 and +(NaOAc - H,BO,)
265, 300 sh, 372.

Hydrolysis of the glycoside:

To a solution of glycoside (0.1g, 0.2m mole) in hot aq. MeOH
(10 ml, 50 %) and an equal volume of H,SO, (7 %) was add-
ed to it. The reaction mixture was refluxed at 100° C for 2 h.
The excess of alcohol was distilled off from hydrolysate and
the resulting aq. solution was diluted with more water and left
under chilled conditions for 2 h. A yellow solid that separated
was filtered, washed and dried. The aq. filtrate and the wash-
ings were extracted with Et,0. The dry yellow residue on the
filter paper was combined with the residue from the dried Et,0
extract and studied for the aglycone.
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Identification of aglycone: (quercetin)

The yellow aglycone that separated was taken up in Me,CO
and left in an ice-chest for a day when a pale yellow solid
(m.p. 316 - 318° C) (yield 0.01 %) was obtained. It was solu-
ble in organic solvents and sparingly in hot water. It gave red
colour with Mg-HCI, olive green colour with alc. Fe®, golden
yellow with NH, and NaOH. Yellow solution with a pale green
fluorescence with conc. H,SO, and appeared yellow under
UV and UV/NH,. It reduced ammonical AgNO, in the cold
and Fehling’s solution and heating. It answered Horhammer
— Hansel and the Wilson’s boric acid tests It gave a pentaace-
tate, m.p. 200 - 201° C, a petabenzoate m.p. 188 - 190° C and
a pentamethyl ether m.p. 152 - 153°C. It had nm 255, 269sh,
301sh, 370; +NaOMe 247sh, 321; +AICI, 272, 304sh, 333,
458; +(AICI, — HCI) 265, 301sh, 359, 428; +NaOAc 257sh,
274, 329, 390 and +(NaOAc — H,BO,) 262, 304sh, 388.

It was identified as quercetin and the same was confirmed by
Co-PC, mixed — PC and m.m.p. with an authentic sample of
quercetin isolated from Guazuma ulmifolial®.

Identification of sugar: (glucose)

The aq. solution from the above hydrolysate was neutralised
with BaCO, and filtered. The concentrated filtrate on chroma-
tographic examination (PC) gave R, values corresponding
to those of glucose. The running properties of the glycoside
was in favour of monoside. The identity of the sugar was also
confirmed by direct comparison with an authentic sample of
glucose. The glycoside was therefore identified as quercetin
3 — O - glucoside (isoquercitrin) and confirmed by Co- PC,
mixed PC and m.m.p with an authentic sample of quercetin
3 — O — glucoside isolated from Guazuma ulmifolial'®.

RESULTS AND DISCUSSION

The fresh flowers of G.sepium have been found to contain
quercetin - 3 O — B -glucoside. The UV spectrum of the gly-
coside showed two major absorption peaks at 362 nm (band
1) and 257nm (band Il) showing a flavonol skeleton. A ba-
thochromic shift of 47 nm (band I) in observed in its NaOMe
spectrum indicated in the presence of a free 4 — OH group.
The AICI-HCl spectra of the glycoside as well as its aglycone
showed three absorption peaks and a shoulder indicating a
free 5 — OH group in both. The glycoside as well as its agly-
cone did not exhibit any intense UV fluorescence ascertaining
the presence of a free hydroxyl group at C-5 in both. The
bathochromic shift of 39 nm and 58 nm respectively in AICI,
— HCI spectra was yet another evidence for the same. The
presence of a C-7 -OH in evident from a shift of +14 nm in the
case of the glycoside and +19 nm in the case of the aglycone
on the addition of NaOAc. The presence of an o-dihydroxyl
group in the B-ring could be inferred from a shift of +10 nm
noticed in the case of the aglycone on the addition of H,BO,.
In the AICI, spectrum an absorption peak was noticed at 430
nm (band ) which on addition of HCI reduced by 29 nm. This
is another evidence for the presence of di —OH group in the
B-ring.

In the 'H — NMR spectrum (400 MHz, DMSO-d,, TMS)

of the glycoside the protons at C-6 and C-8 appear as-
doublets at & 6.2 and d 6.4 ppm respectively. The 5-OH
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proton resonates at & 12.7 ppm as a distinct singlet.
The C-5" proton appears as a doublet at & 6.8 ppm. The
H-1” signal of the flavonol — 3 — O — glucoside is found at
® 5.9 ppm. The remaining glucosyl protons appear in the
range 0 3.4 — 3.5 ppm. Supporting evidence for the structure
of the glycoside was provided by the analysis of *C — NMR
(67.89 MHz, DMSO-d;, TMS) data. Due to glycosylation at
3-position, C-2 and C-4 carbons absorb at d 156.3 and 177.4
ppm respectively. C-1" absorbs at & 101.0 ppm. The rest of
the carbons of the sugar unit appear between & 60.9 and &
77.3 ppm C-6” appear at d 17.4 ppm.

Based on this the glycoside has been characterised as iso-
quercitrin (quercetin 3 — O — glucoside).

TABLE -1
BACTERIOSTATIC EFFECT OF ISOLATED FLAVONOID
GLYCOSIDE FROM G. SEPIUM

Compound Dosrﬁlug/ Percentage protection
B.subtilis E.coli

Isolated glycoside 15000 gg ‘51?
from G. sepium 200 85 59
) 50 65 54
Streptomycin 100 68 56
200 73 60
50 76 60
Benzylpenicillin 100 89 65
200 92 71

RESULTS AND DISCUSSION

The antibacterial activity of a flavonoid glycoside, has been
investigated by measuring and comparing the turbidity of
the control with that of the flavonoid drug. The observed per-
centage of protection depicted in Table - 1 indicates that the
bacteriostatic effect is a dose dependent one. The Gram-neg-
ative bacteria E. coli has been inhibited to a lesser extent as
compared to B. subtilis, a Gram-positive organism. This sug-
gests that there exists a pattern of selective toxicity among
the flavonoid glycosides towards the Gram-positive group.
These results are in conformity with the observations of earli-
er researchers that the Gram-positive bacteria are selectively
inhibited by flavonoids and isoflavonoids of plant origin [""+'l.

This pattern of selectivity of chemicals towards Gram positive
bacteria is not restricted to compounds of plant origin. It is
the general phenomenon observed among most of the anti-
biotics!"®. It has been suggested that the cell wall thickness
of these bacteria is the basis for their sensitivity. Gram-pos-
itive bacteria in general, have thin cell walls whereas the
Gram-negative organisms have thicker cell walls.
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