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PHASEOLUS VULGARI S EXTRACTS, THEI R USE, AND
FORMULATI ONS CONTAI NI NG THEM SUMVARY OF THE | NVENTI ON
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seeds of plants of the genus Phaseol us, and the
process for the preparation thereof. Mre
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reduce the appetite after repeated adm ni stration.

C iR RN [ | ycoprotein
ESL%%%%@E&EQHS&E?Q%@&&%: ?Pgageofus
vul gqrﬂi§)iPV)@ﬁtq5‘n'r9thQ§ e e&ﬂ%&ﬁ@“fﬁ%é lf)f’/‘oqﬁ'ut‘rf;l;gtnyee%fs of plants of '

anyl ase of aninal origin, and especia
BEEARE AR OUE, h IO RLE AL foF ?@%bfeﬁa‘??ﬁfﬂﬁﬁ%pf?m
(30) V@R3Pt s idvdtion readh: 1 PltgetE Bt Bhaseolus

ngl%&’b? SddRCt ShaMaLRiselS b@?%‘?fc%@térﬁ Whé‘&rgxy;i%ﬁi gxialtu'b'?t%rs and

ctivity cah exert on the’intestinal absor

AR G0 I I PR g i, proion of
. | | tant ..
B ag ot RS s fHORPY B8, R PRGBS BBstice afier

0 gk M s that are predi sposed to obesity or
r%@épaéte?l%dgﬂgg&kﬂk@d.

etes. In nature, in the evolution of the
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excegs AGhylale iAHMH: (CAB {4 d198op TG &ifialRd WPthe sceds of
kidney beans (Phaseolus vulgaris) which inhibits the enzymatic activity of
amylase of animal origin, and especially human amyltase, in a differentiated, -
species-dependent way. This inhibitor, which was purified for the first time
by Marshall and Lauda in 1974 (J. Biol. Chem., 250 (20), 8030-8037, 1975),
has attracted interest because of the effects which its pancreatic amylase
inhibiting activity can exert on the intestinal absorption of glucose (deriving
from enzymatic hydrolysis of starch), and above all for its potential
application in the diet industry. Carbohydrates are an important source of
calories and contribute to the synthesis of fats in individuals that are
predisposed to obesity or Type II diabetes. In nature, in the evolution of the
species, the availabilityA of food for survival was intermittent, so the ability to
accumulate energy in excess of the amount required for immediate use was
essential. The adipose cells, developed in different parts of the body, are
among the sites where energy is accumulated, so that it is easily available

when the body needs it. This physiological system, orchestrated by endocrine



10

15

20

25

essential. The adipose cells, developed in different
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body needs it. This physiol ogpcal system orchestrated

by endocri neand neurone secretions, enables humans to
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degr &?A%ylase inhibitors have long been identified in different legumes and
corn, and specific clinical trials have been conducted in last years, with mixed
results. Depending on the preparation process used for the concentration and
isolation of these inhibitors, the results have been contradictory, as many
commercial preparations proved to lack effective activity in vivo. According
to the first studies of Layer, Carlson and Di Magno (Gastroenterology, 88(6):
1895, 1902, 1985), this problem is apparently due to the high degree of
dilution of the inhibitor in highly impure preparations; in fact, preparations of
purified inhibitor are proved to be active on a-amylase when are directly
introduced into the intestinal lumen.
The fragmentary processes described in the literature for the preparation
of a-amylase inhibitors involve the extraction with phosphate buffer and the

insolubilisation of proteins with ammonium sulphate, and do not provide any
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dilution of the inhibitor in highly inpure
preparations; in fact, preparations of purified

WO RAMI7138+ are proved to be active on a-anyl asBCTERH06/012012
are directly introduced into 3he intestinal |unmen. The
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scarcely active. In practice, the products on the market have a very low oAl

content. Other products which are too highly enriched in a-amylase inhibitors
cause unpleasant problems of flatulence when administered in large doses.

DESCRIPTION OF THE INVENTION

The products according to the invention are prepared by extraction with
an aqueous or hydroethanolic medium and precipitation with suitable mixtures
of ethanol and water.

It has surprisingly been found that the use of hydroethanolic mixtures
on suitably concentrated aqueous extracts of kidney bean produces enriched
extracts with an o-amylase inhibitor content having an activity of between
1,000 and 1,600 USP/mg (HPLC titre of between 6 and 14% w/w) and a
phytohaemagglutinin content in between 8,000 and 30,000 HAU/g, so that it
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DESCRI PTI ON OF THE | NVENTI ON The products according to
the invention are prepared by extraction with
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Depending on the used extractors and on the extraction cycle, 5 to 20
volumes of buffer per part of drug are used, preferably 10-12.5 parts, and the
mixture is stirred for 1-4 hours, preferably 2 hours; the biomass can be further
extracted three more times with a suitable quantity of buffer, and in any case
until its @-amylase inhibitor and phytohaemagglutinin content is exhausted.

The combined extracts are clarified by filtration or centrifugation and
concentrated in vacuum at a temperature of between 25° and 35°C, preferably
30°C, or by ultrafiltration (10,000 Da cut-off) to a volume corresponding to
approx. 10% of the weight of the extract after centrifugation.

The concentrated aqueous extract is then precipitated with ethanol
added to a final concentration of between 60 and 70% v/v, preferably 65% v/v,
operating at a temperature of between 18° and 30°C, and preferably between
20° and 25°C.

The obtained precipitate can be centrifuged and/or filtered, redissolved
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m xture is stirred for 1-4 hours, preferably 2 hours;

t he bi omass can be further extracted three nore tines
WQRR/0A1334)i t abl e quantity of buffer, and in anjCHEBW06/012012

until its -anylase inhibitor and phyt ohaemaggl utinin

content i s exhausted. The conbined extracts are
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The product according to the invention is perfectly tolerated, and can be
incorporated into pharmaceutical or diet formulations at doses ranging
between 50 and 1.000 mg, to be taken at main meals. The extract can be
incorporated in drinkable forms or the like, to be taken as appetite
suppressants.

The examples below set out illustrate the preparation' and the
advantages of the invention.

EXAMPLE 1: Preparation of a kidney bean extract enriched with aAl
obtained by extraction with citrate buffer and precipitation with ethanol.

A suspension of 150 g of kidney bean flour in 1.5 L of citric acid
5.75 g/L was stirred for 3 hours at +4°C.

The suspension was centrifuged, and the aqueous centrifugate was
concentrated 7.5 times (dry residue: 15.0% w/w). The concentrate was diluted

with 95% ethanol to a concentration of 65% ethanol to obtain a precipitate
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remai ns unchanged. The product according to the
invention is perfectly tolerated, and can be

WO 2030554t ed into pharmaceutical or diet fornR$HEPHE012012

at doses rangi ng between 50 agpd 1.000 ng, to be taken
at main neals. The extract can be incorporated in
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obtained product (yield 3.5%) has an a-amylase inhibiting activity of

1,600 U/mg, a haemagglutinating activity of 18,600 HAU/g and an HPLC titre
0f 10.0% w/w.

EXAMPLE 3: Preparation of a kidney bean extract enriched with aAl
obtained by double extraction with water-alcohol solution (30% ethanol) of
citric acid and precipitation with ethanol.

A suspension of 100 g of kidney bean flour in 1.0 L of a 70:30 mixture
of water and ethanol, containing citric acid 4.6 g/L, was stirred for 2 hours at
+22°C.

The suspension was centrifuged, the clear liquid phase discarded, and
the sediment subjected to a new extraction cycle with 750 mL of water. The
liquid phase of the second extraction was combined with the first, and
concentrated 4.3 times (dry residue: 4.78% w/w). The concentrate was diluted
with 95% ethanol to a concentration of 70% ethanol to obtain a precipitate

which was recovered by centrifugation at +22°C. The collected solid was



diluted with 95% ethanol to a concentration of 65%
et hanol to obtain a precipitate which was recovered

WQ M7 B3hati on at +22C. The col l ected solid m%%“@?%@ﬁinou
under vacuum at a tenperature7not exceedi ng 500C. The
obt ai ned product (yield 3.5% has an a-anyl ase
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{y kidney bean flour in 1.0 L of a 70:30 m xture of
wat er and ethanol, containing citric acid 4.6 g/L, was
stirred for 2 hours at +22C. The suspensi on was
centrifuged, the clear |iquid phase discarded, and the
sedi nent subjected to a new extraction cycle with 750
mL of water. The liquid phase of the second extraction
was conbined with the first, and concentrated 4.3
times (dry residue: 4.78% w w). The concentrate was
diluted with 95% et hanol to a concentration of 70%
et hanol to obtain a precipitate which was recovered by
centrifugation at +22C. The coll ected solid wasdried
under vacuum at a tenperature not exceedi ng 500C. The
obt ai ned product (yield 0.88% has an a-anyl ase
inhibiting activity of 1,570 U ng, a haemaggl utinating
activity of 27,000 HAU/ g, and an HPLC titre of 13.6%
w w. CLAIMS 1. Extract obtainable by extraction from
Phaseol us sp. with m xtures of ethanol and water,
characterised by an -amnyl ase inhibitor content in
bet ween 1, 000 and 1,600 USP/ng (HPLC titre between 6
and 14% ww) and a
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phyt ohaemaggl uti nin content in between 8, 000 and .

30,000 HAU/ g. 2. Process for the preparation of the
‘V%%WV@EP3%Ia?nEd in claima1, which conprises: B§T/EP2006/012012

Extraction of Phaseolus sp. wgth aqueous buffers

havi ng a pH rangi ng between 3 and 6.5, and subsequent
gﬁgﬁ@ﬁﬁsion of the extract fromthe biomss, which can

her extracted with the buffer if required until
the -anyl ase inhibitors and phytohaemaggl utinins are
exhausted; b) Filtration or centrifugation of the
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cont ai ”i&%g‘iﬁ‘g? FWAG S §hd 8‘"‘35(5i zilr?d Cslu isrenq&é:nt separation of the
extract from the biomass, which can be further extracted with the
buffer if required wuntil the «-amylase inhibitors and
phytohaemagglutinins are exhausted;

b) Filtration or centrifugation of the combined extracts, and
concentration to a volume corresponding to approx. 10% of the
weight of the extract after centrifugation;

c) Differential precipitation of the concentrated aqueous extract with
diluted ethanol, at a final alcohol concentration of between 60 and
70% vl/v;

d) Separation of precipitate and re-precipitation from demineralised
water with 60% ethanol, or diafiltration through a membrane with
a 10,000 Da cut-off, and drying of precipitation residue.

3. Process as claimed in claim 2, wherein phosphate, citrate or acetate
buffers, dicarboxylic aminoacid buffers, or buffered water-alcohol solutions
are used.

4. Use of the extracts claimed in claim 1 to prepare appetite suppressants.

5. Compositions containing the extracts claimed in claim 1.



