10

20

25

WO 2007/0713341'CT/EP2006/012012 PHASEOLUS VULGARIS

EXTRACTS, THEIR USE, AND FORMULATIONS CONTAINING THEM
SIMNARYSLF THE INVENTION  This invention relates thEB?E?z%%/mzmz
obtained from the seeds of plants of the genus Phaseolus, and the

process for the preparation thereof. Mate particularly, this invention

CRIEASEORSD VUIRCEANS © AR RTES, ST HHIEIRC Ml anD

raf FRMICD. femLo K € el TRINMOGYitase originating from starches in

the diet, and reduce the appetite after repeated administration. PRIOR
ART 10a-Amylase inhibitor (aAl) is a glycoprotein contained in the seeds

of kidne ( lus vulgaris) which inhibits the enzymatic activity

of amylaéﬂ@%ﬁgglﬁiﬁ%immg %ﬁ?ﬁuman amylase, in a

differenti SPEReST [ t his.inhihitor. which was purifie :
for the fi}zjﬁj&]e by &%i%%ﬁ@gﬂn?gl f\gﬁéacé %@Eﬁ %‘5 tlgpghgﬁsli 5§ Ez?jlfnts of

8080 AR, ARIR 5, had alb peiedsn Ricsidprapisatniitha&ligets which
its pancreatic amylase inhibiting activity can exert on the intestinal

absorptioBr ghastisaleabrivitistrény ertzgmasdatosirdby sexthstaraif), Bhdseolus
aboye all for its potential lication in the diet industry. Carbohydrates

arg’ ! FifipSt %%gsc()%’ cé c(?fj’o E%Fé?iesy afid E%ﬂ&?fﬁht@%oq@@ﬁ?eéﬁhbl?lﬁ&? and
InpRAHYheRl dag i Ol eeiapRER A ARSS VAL TYRANIARE S8 ption of
nature, in the evolution of the species, the availability of food tor survi
waBiruernitigntatioghfrarilittatolmscimmtiatdiencegd ineehrrsshef #petite after
amount r qa@d,for immediate use was essential. The adipose cells,
dERTBFEAATRSERE PRrts of the body, are among the sites where

energy 'plgf@lﬁnkﬁtﬁd, so that it is easily available 25when the body

needs it. This physiological system, orchestrated by endocrine WO

2007/070-38FEI4ERRIAGID 12AN2 Rnd pBIEONR REATBHARSNBAGRISRe seeds of
humans to survive for long periods, even in the absence of food. However,

inkidaew dsens {Bheaanlinom/setiehteyithe sajith i dlye reatiy rertspnstivity of
a iated with. the lifestyles of industrialised countries, the systen .
AN SR S R e tese: & 3 Fherentiated,

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 availability_ of food for survival was intermittent, so the ability to
accumulate energy i'n 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
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5 with adverse consequences, such as beauty flaw, followed by an

overload of the cardiocirculatory system. One of the main problems is
qRESIkyyWuigh has reached high levels in some countries, s ﬂﬁ%‘(ﬁi/ouolz
United States of America. Obesity is the primary cause of cardiovascular
disease, hypertension and diabetes. Extess weight, which is common

R HETIRS BrEa BRI TS 40 EHAFofP REEIRETs, even in

exgesaiond 9bicesedeadse Al inaraase N aNewy SRR ¥8d, sedentary

availability of substances that reduce glucose absorption is very important.
Waftdtylde aheingent for acdsmize aityosidisthneeth has lEdeayieseafcindmndrifised
study of foods that counteract the progressive body weight accumulation.
2 SONDIHES iRk RV EREs St r@attaidebly e radinestirar andleposits
CQ[E cific clini rials have been conducted in last years, with
mlxegaéé%ggss% (gggeér?é?%ég?ft %%r%spae.}g%%tr}’prgévés%oﬁggae %E)fhaeﬁ overload of

caheentditRiaal ispfalinteal tanfeJAhHYtRIGi TR 68 Rstis NAYEIRSN which has

contradictory, as many 20 commercial preparations proved to lack
efreatirddeighitjevelivin Avvsrdmmtoehesinch siudhesdiited StaBarisDAmerica.
and Di.Magno, (Gastroenterolo y§8(6 -, 1895, 1902, 1985), this problem
is?g?)?)sé%n%y e%lmﬁrﬁidﬁ‘?‘bsgg e G dIRYRIFBIahisfrasRoMnPsIyARsion and

IpABE: BEC ARLEANSy iRt wERRARUCOR A iR GHPMRIRT A% PIRYEY Konen,
be active on a-amylase when are directly 25introduced into the intestinal
lucagses thd mibjpgnentaty peesskideacahrdinstid todtand idethault is a
preparation of a-amylase inhibitors involve the extraction with phosphate

bt i0TAAB HsBRdfisAbRi6F prONPR BlResataAfIA 3nipitarasania ererey
R O e L ORI DA S BSOS very

ned extracts contairt high concentrations o aemagg
apgiporahipe diluted to obtain extracts with an acceptable level of toxicity.

Apart from the biological aspect, known processes include some stages

which m¥ealgwridgl phdas apichesithaubstapots hesviednel sesfearch and

The pro s,that arise during extraction with buffers of different ionic
SR o TR Ao oA o P s ion
poIysaca@&i%mﬁmﬂa%ﬁ%%@@ﬂ@%%%&hﬁ@hﬂ'ﬁ@&/ixia?ﬂgﬁd??%ﬂ%% and

problems of low filterability and longer processing times. As these a
aqoupuidspactivas]ihiwal isialsdavhiybenskoofdwitedhinll sstnyamin atioh sfixed
the 10 protein extract, which is difficult to control, especially in the case of
TR 1o SRS B e R PASRAHBLOR GHORRSA AR T AM605 phoadian and

andmale SFEI ARIAINJIALAKUACKW HL OB BRYIANASIARILIAN many
titre and the corresponding multicomponent stan ardisation. Varnous
processesi Abpecpaeitions chiovalve the preffestiaf WatiNAg in vivo. According
phytohaemagglutinins, including heat
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 o-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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15 treatments, which lead to the breakdown not only of
phytohaemagglutinins, but also of a-amylase inhibitors, with the result that

the obtained products are scarcely active. In practice, the products on the

MANKet have a very low aAl content. Other products which atPeCird]c?)Pﬁ?aﬂﬂ}zmz

enriched in a-amylase inhibitors cause G’npleasant problems of flatulence
when administeged in large dgses. 20DESCRIPTION, OF THE )
IWeEIthfXI efﬁﬁe p?%&%]f,’f‘sgacé?é%‘?ﬁb‘ to OB AVeNtYE Bre (RRFRINIA RS  of
©PIRIRRAR AN ARSI hydieetianglig mediimoaRd presipiaiiony;
W)grﬁ@s@uitable r%%tures of ethanol and water. It has s%ﬁ@ngly%{e}en %cc))unléh an
that¢dbptaisle ofdvedroefhamalictmixipes 25romsuliablyictodenlraiggect, known
aqueous extracts of kidney bean produces enriched extracts with an
aBEpgrasesinmibRes comeritagtinyhirhamake GfBenlicknpraBoeandodog that
nd a

USR HPLC ti b d 14% w/ ; )
RO R a0 THERRB B e s SRR aacion vaihbatters
it SN ZORAA LIS R Enk/RR 208G/ 2Q1R14 16aRIR: ST BuHRIGH- MBS S tein

for diet use at sufficiently low doses to obtain the desired result. In
addidi oo kysasicharager cantantige tsha hideesako theisrhigblinvestims, leading to

lat d a significang.reductjon in the microbe count. Another
GRS B ah AU TE TR Bo RS IRPEPbLRERTR 38 e ot e are

enteledd eyl inbitaEwith gelined; ¥E9E%?’Hﬂg%w&i%5ﬁ{¥ﬁiga}%o-y\hgf the

process of the invention comprises extraction of the biomass w ers
havistgia ekitrectgind iohhiedifaitd 6. soptedtrabpe pid1B:51b theadub €\ W@rhighly
more preferably pH 4, at temperatures of between 2 and 25C, and

préfie PRI RS adtl  Bres wAandlitiseg derd depalasbriopiduskipac make .
"SRG ORI o UGS i o

extraction are typically phosphate, citrate or

aguRRRpichdite imudRiskaidv ARosRhdeINtibaleVUiEs BYHesssts have been

water-alcohol mixtures can also pe psed as extraction solvept.
195péndinly orthherueble mxoadiorsiagophiy thlaentrggiotinysieitlod2g heat

treatments, which lead to the breakdown not only of phytohaemagglutinins,
but also of a-amylase inhibitors, with the result that the obtained products are
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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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

fwgmﬁfog&[%ted three more times with a suitable quantity Ofﬁl‘iffﬁfmﬁ@&%u

any case until its a-amylase inhibitor ang phytohaemagglutinin content is
exhausted. 20 The combined extracts are clarified by filtration or

centrifugation and cancentrated in vacuum at a temperature of between )
o N PTG Y Ak o 0 500 56 . AR5 o 1p bt
VahUR GREERRANDINDI0@RBHY AR, Sheweighiy e sxYassalisinich the
centrifugation. The concentrated aqueous extract is then precipitated with

etinareotizd acideate o rx didiad corcengeitforant hetiuetinB0mnthe Oftisvobe count.

preferably 65% v/v, operating at a temperature of between 18 and 30C,
arﬁpsmféra%wlﬂ@m}@@rf@@eraﬁ&%éherﬁesaﬂ%&mwBs&&rﬁmg @8repé product

centri lon filter issol " .

oS A SRR B n d hchaermaeglypin pios.
re-precifiikategdoesd Bfethaney éa tied ussnipd swlisrtRatiohlernatvielymiss with
can be diafiltered through a membrane with a 10,000 Da cut-off. The

seutfst rting prpibitangingvhiiveontinnds s exefecablyeeididgstd.S, and

the invention, is dried, 5If fhese processes are us an extract wit thg
o R L B BT TBT Ok PSS A 2oeC, and

aEPAATEYINIRING ackiviyi #2009 QU8 YRARRY e REMANGIHRARG t from
activity: 8,000 30,000 HAU/g
the biomass by centrifugation.

Suitable buffers for the extraction are typically phosphate, citrate or
acetate buffers or dicarboxylic aminoacid buffers, preferably phosphate or
citrate buffer. Buffered water-alcohol mixtures can also be used as extraction
solvent.

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 c-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



10

15

20

25

10The efficacy of the extracts has been proved in rats treated with doses
of 200 and 400 mg/Kg a day, with free access to the food consisting of a

WSy RALgh-enriched diet. During the treatment the extraci%%ﬁ%gm}qzou
to the invention reduce food consumptign significantly, while water

consumption remains unchanged. 15The product according to the

invention is pgrfectly tolerated, and can be,incqrporated injo .
R EUBE RN WA TSI B LA UGh BT e saline
1000 maeiafe/aken ahisindngaterdd R hGARRBANROWRIALLHHIB00 Da
drinkable forms orthe like, to be taken as appetite suppressants. 20The
exatpfés Doowesbeut illkbtthte thveqipitadiatiorwhnchtheoadtianzgebofextract
the invention. EXAMPLE I: Preparation of a kidney bean extract enriched

WA XA Eh Qi BRI BY SIS citrate buffer and precipitation with
etnanolsAAESPERReN.el 1p0\ o MANEH RERYL B YHL dbtowel UG AL ristics
255.75 g/L wasstirred for 3 hours’at +4C. e suspension was
cenfiifiegsistadredithe aqueous centrifugate was concentrated 7.5 times (dry
residue: 15.0% w/w). The concentrate was diluted with 95% ethanol to a
concentrdlibhottByefiarollB/obiéhn a precipitate WO

2007107 L3 LR AN 22658, > 1,000 < 1,600 USP/mg

- haemagglutinating activity: > 8,000 < 30,000 HAU/g

The efficacy of the extracts has been proved in rats treated with doses
of 200 and 400 mg/Kg a day, with free access to the food consisting of a
special starch-enriched diet. During the treatment the extracts according to the
invention reduce food consumption significantly, while water consumption
remains unchanged.

The product according to the invention is perfectly tolerated, and can be
incorporated into pharmaceuﬁcal 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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which was recovered by centrifugation at +22C. The collected solid was
dried under vacuum at a temperature not exceeding 50C. The obtained

PRRSMRL AiBld 2.36%) has an a-amylase inhibiting activity of }(OI?QPWMQIZ%Z
haemagglutinating activity of 9,000 HAU/g, and an HPLC titre of 7.3%

w/w. 5SEXAMPLE 2: Preparation of a kia@ey bean extract enriched with
aAl.abtained by extraction with citrate buffer and precipitation with ethanol
RS P 0 6 oPiGHBY HUBRLFr 28 Cot T CRURFISIEIE  was
Wasislrmesie” LA Akt 22ferd G AURPERNIOBWASERR e AN Pfained
agueous centrifugate was 10 concentrated 10.5 times (dry residue:

1 pisduetv(yidlde2cdefigrivatennvas dilytesk viithiBEtagtmndtyood 1.050 U/mg, a
concentratjon of 65% ethanol to obtain a precipitate which was recovered

by RERasEHiRAt AL eedEityIRd SRR HALERH s dE Lifdat o aflAYaw/ w.

t t ding 50C. T btai duct (yield 3.5%) h
s Bl W O B e Ui adT
aGDHYHEdI B, RIral IR ik R FATS-bulffe? QBE?Q%WMﬁan Wih ool

3: Preparation of a kidney bean extract enriched with tzAl obtained by
double &ktraspsnsadth akatkitigobblikddhajob¢anosletnaiml) &f Eitrd adtdic acid

a recipitation.with ethanol. 20A suspension of 100 g of kidney bean

flou ngﬁovﬂa&sglﬁ%g)ﬁ%x 6%,?;@£ (;:’ld ethanol, containing citric acid

4.6 g/L, 1S SHERA R8P DN BhitARGed, aHaE FHSRRRRIONAShri
centrifuged, the E:ér;‘ﬁi,\ilar liquid phase discgaerde%, and thei%%?mserﬁ%aﬁjfg&égg was
tocamenteattrdcliors cynteewifd Mo Gevidws: whTetr %9 he/ 2D, liThiel pbasenefaiee was
second extraction was combined with the first, and concentrated 4.3 times

(cHivErdaidtin. 788 iiANThd L oh comeamdranendmitef Ve bop biimumditain

LA SRS DU SRR WL e con
solid was dried under vacuum at a temperature not exceeding 50°C. The
obtained product (yield 3.5%) has an o-amylase inhibiting activity of
1,600 U/mg, a haemagglutinating activity of 18,600 HAU/g and an HPLC titre
of 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



WO 20071071334PCT/EP2006/012012 7 dried under vacuum at a
temperature not exceeding 50C. The obtained product (yield 0.88%) has
aRsuRPYRsE inhibiting activity of 1,570 U/mg, a haemaggIut]yaali}lﬂg006/012012
activity of 27,000 HAU/g, and an HPLC tjtre of 116% w/w. MCSLLP

CLAIMS 1.Extract obtainable by extraction from Phaseolus vulgaris W|th

mixtures qf ethanol and wat L cha cterlse -a S bltor
codr(m%eﬁf[ in a%et%‘v‘é‘é%‘& 6160 lﬁ%%g%ﬁﬁ%ﬂﬁ g% ((Ii‘\iv 6 alﬁamed
14¥%wiv) @@ @mtw)m%g&um%etﬁmlmﬁ%&wﬁg@% %40 U/mg, a
30,000 HAU/g. 2.Process for the preparation of the extract claimed in
clhremagehivnetinpristiity 2) £ A i e PlgaseidsaulGdisCuiittre of 13.6%
aqueous buffers having a p1-1 10 ranging between 3 and 6.5, and
sufséquent separation of the extract from the biomass, which can be

further extracted with the buffer if required until the a-amylase inhibitors

and phytohaemagglutinins are exhausted; b) Filtration or centrifugation

of the combined extracts, and 15concentration to a volume corresponding
to approx. 10% of the
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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% v/v; 20d)Separation of precipitate MCSLLP
and re-precipitation from demineralised Wager with 60% ethanol, or
dial-titration through a membrane with a 10,000 Da cut-off, and drying of
ion residue. 3.Process as claimed in claim 2, wherein
phosphate. citrate or acetate buffers, dicarboxylic aminoacid buffers, or
buffered water-alcohol solutions 25are used. 4,Use of the extracts claimed

in C'aiﬁk’rré%%%‘iﬁ@a%‘?ge&&e%%‘%ﬁ%ﬁaﬂ%n?19?&?9831'9'%%@8?}9@H% mixtures

the extracts claimed in clai
of ethanol and water, characterised by an a-amylase inhibitor content in

between 1,000 and 1,600 USP/mg (HPLC titre between 6 and 14% w/w) and a
phytohaemagglutinin content in between 8,000 and 30,000 HAU/g.

2. Process for the preparation of the extract claimed in claim 1, which
comprises:

a) Extraction of Phaseolus vulgaris with aqueous buffers having a pH
ranging between 3 and 6.5, and subsequent separation of the
extract from the biomass, which can be further extracted with the
buffer if required wuntil the oa-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;

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



