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PHASEOLUS VULGARI S EXTRACTS, THEIR USE, AND

FORMULATI ONS CONTAI NI NG THEM SUMVARY OF THE | NVENTI ON
woObBhe7/qouessent invention relates to extracts obtrairerdoos/012011
fromthe seeds of plants of the genus Phaseol us, and
the process for the preparation thereof. Mre

&S S ch—te he absorption of
gl ucose originating fromstarches in the diet, and
reduce the appetite after repeated adm ni stration.
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Type Il diabetes. In nature, in the evolution of the
SpepRFORIARTAvai | ability of food for survival was
intermttent, so the ability to accunul ate energy in

o-Amylase inhibitor (aAl) is a glycoprotein contained in the seeds of

kidney beans (Phaseolus vulgaris) which inhibits the enzymatic activity of
amylase of animal origin, and especially human amylase, 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 availability
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 and neurone secretions,
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excess of the amount required for i Mmedi ate use was
essential. The adi pose cells, developed in different
WOopasvey13B t he body, are anong the sites wher e PEREIPZH6/0$2011
accunmul ated, so that it is easi2y avail able when the
body needs it. This physiol ogical system orchestrated
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study of foods that counteract the progressive body weight accumulation.

a-Amylase inhibitors have long been identified in different legumes and
corn, and specific clinical trials have been conducted in recent 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.

It has long been known that some seeds and legumes contain substances

which, if eaten before they are completely cooked, can be toxic or depress the

normal diet. In fact, a-amylase inhibitor is not present in the extracts alone,
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activity in vivo. According to the first studies of
Layer, Carlson and Di Magno (Gastroenterol ogy, 88(6):
WORBeH) 713802, 1985), this problemis apparent!| PCaRP2006/012011
the high degree of dilution of 3the inhibitor in highly
I mpure preparations; in fact, preparations of purified
i nhi bilior are proved to be gic ive on a-a Iz:}se when
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and do not provide any selectivity, thus providing
ins@kiBifiShGoh ' proféind Withi Ahmodie@Nidipha®)andl do not provide any
selectivity, thus pfoviding extracts that contain high concentrations of
phytohaemagglutinins, and must be diluted to obtain extracts with an
acceptable level of toxicity. Apart from the biological aspect, known
processes include some steps which make difficult to prepare a product that is
both active and safe. The problems that arise during extraction with buffers of
different ionic strengths and pH are due to the high concentration of protein
and polysaccharide contaminants, which make them highly viscous, leading to
problems of low filtrability and longer processing times. As these are aqueous
extractions, there is also a high risk of microbial contamination of the protein
extract, which is difficult to control, especially in the case of highly viscous
preparations. All these conditions lead to a loss of product and make difficult

to obtain final extracts with a low phytohaemagglutinin content and the

corresponding multicomponent standardisation. Various processes have been
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phyt ohaemaggl utinins, and nust be diluted to obtain
extracts with an acceptable level of toxicity. Apart

- WO20emM73sé bi ol ogi cal aspect, known processes iPG@VEPAE06/012011

some steps which make difficuly to prepare a product
that is both active and safe. The problens that arise
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a change in the desire to eat. A long series of experiments conducted first on

animals and subsequently on humans have enabled the right balance between
the components responsible for the reduction in body weight, without causing
undesirable side effects, to be struck.

The products according to the invention are prepared by aqueous
extraction and subsequent fractional precipitation with suitable mixtures of
ethanol and water.

The process according to the invention uses mixtures of ethanol and
water and provides an extract enriched in a-amylase inhibitor whose activity
is equal to or higher than 1,800 USP/mg (HPLC titre equal to or greater than
15% w/w) and a phytohaemagglutinin content of between 1,500 and 6,000
HAU/g, so that it can be formulated in products for diet use at sufficiently low

doses to obtain the desired result. In addition to this major advantage, the
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but also with a marked reduction in food consunpti on.
Vari ous pharmacol ogi cal experinents denonstrate that

wot20Z07mesducti on in food i ntake, although foodPCI/HP2ewl0y2011
ayailable, is not associated wisth a toxic effect, but
with a change in the desire to eat. A long series of
experi.nents conducted first. o
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ven i'on conprises the extraction of the bl omass with
bu 'fers havi ng a pH rangi ng between 3 and 6.5,
preferably pH 3.5-5.5, and even nore preferably pH 4,

at  RIRRaR RS ubd eREAcRraNMd26R Ghe extraction cycle, 5 to 20

volumes of buffer per part of the starting material 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 amount of buffer, and in any
event until its a-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 next step is a differential precipitation of the concentrated aqueous
extract with dilute ethanol, at a final concentration of between 40 and 50%
v/v, preferably 45% v/v, operating at a temperature of between 18° and 30°C,
and preferably between 20° and 25°C. The precipitate enriched in
phytohaemagglutinins is separated, and the filtrate is further diluted with

ethanol to an alcohol concentration of 60-70%, preferably 65%.
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preferably between 4 and 18C, and subsequent

separation of the extract fromthe bionmass by
wOoeee7itsddgat i on. Suitabl e buffers for the ext PaatEPaoN6/012011

are typically phosphate, citratg or acetate buffers or

di carboxylic am noacid buffers, preferably phosphate
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huABARY aBRr¥i dili R dlht8 Broips Git 8 hninl4R ARG HWith Regastric
precipitation, which conStitutes the extract
probe for 5 days, at a daily dose in accordance with the following pattern:

st group: vehicle (0.5% methylcellulose, 4 ml/kg);

2nd group: 300 mg/kg of the extract described in example 2.

Food consumption was recorded immediately after the end of each daily
session by weighting the pellets (with an accuracy of 0.1 g). Body weight was
recorded once a day immediately before each treatment. Food consumption
and weight were recorded throughout the treatment. The statistical analysis
was conducted with the ANOVA test.

Table 1. Food consumption (grams/animal/day) during the S days of

treatment. Mean (with n= 8-9) + SE

1st 2nd 3rd 4th Sth
Control 23.1£1.6 22.9+1.0 22.8%£1.9 22.9£1.9 23.0%1.8
(-0.86%) (-1.3%) (-0.86%) (-0.43%)
Example 2 |22.140.7 19.2+0.6* (20.1+0.9* [18.6+0.8* |20.0%1.1
(-13.1%) (-9.04%) (-15.8%) (-9.5%)
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2 reduces food consunption while water consunption
r emai nes| Istchangednd 3rd 4th S5th
Control 340.3+4.2|350.82+4.3 (362.4£5.2 365.5+4.8 369.9+6.1
(+3.0%)  [(+6.1%) (+6.9%) (+8.0%)
Example 2 |341.444.1 (342.0843.9[342.9+4.2% [342.7+4.5*% |345.2+4.9*
(+0.2%) (+0.43%) (+0.39%) (+0.95%)

Anova split-plot vs. control (* p<0.05); percentages calculated vs. day 1.

The product according to the invention is perfectly tolerated, and can be
incorporated in pharmaceutical or dietetic formulations at doses ranging
between 100 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 in aAl
obtained by extraction with phosphate buffer and selective precipitations
with ethanol

A suspension of 490 g of kidney bean flour in 4.9 L of phosphate buffer
pH 4.2 was stirred for 1 hour at +22°C.

The suspension was centrifuged and, after clarification of the aqueous
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During the 5 days after discontinuance of the

treatnment, food consunption was uniformand within the
woroomati3dange (val ues for the control group i RCTaiP2e)6h)2011

for all groups. Table 2 shows t§he wei ght increase data

during the treatnent. Table 2. Body wei ght
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obtained by extraction with citrate buffer and selective precipitations with
ethanol

A suspension of 100 g of kidney bean flour in 1.0 L of citric acid
5.75 g/L was stirred for 4 hours at +4°C.

The suspension was centrifuged, and the aqueous centrifugate was
concentrated 7.6 times (dry residue, 15.8% w/w). The concentrate was diluted
with 95% ethanol to a concentration of 45% ethanol to give a precipitate (rich
in phytohaemagglutinins and unusable proteins) which was separated by
centrifugation at +25°C and discarded. The centrifuged liquid was further
diluted with 95% ethanol to a concentration of 65% to give a precipitate
which, after centrifugation, was dried under vacuum at a temperature not
exceeding 50°C. The obtained product (yield 1.59%) has an a-amylase
inhibiting activity of 2,200 U/mg, a haemagglutinating activity of 1,800
HAU/g and an HPLC titre of 17.8% w/w.

EXAMPLE 3: Preparation of a kidney bean extract enriched in aAl

obtained by extraction with citrate buffer and precipitation with ethanol

A suspension of 120 g of kidney bean flour in 1.2 L of citric acid
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centrifugation at +25C and di scarded. The centri fuged
liquid was further diluted with 95% et hanol to a
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Preparation of a kidney bean extract enriched in ocAl

obtai ned by extraction with citrate buffer and
precipitation with ethanol
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A suspension of 120 g of kidney bean flour in 1.2 L of
citric acid5.75 g/L was stirred for 2 hours at +40C
woDher/wusspensi on was centrifuged, and the aque®dI/EP2006/012011
centrifugate was concentrated 6@ tinmes (dry residue,
10. 0% w w). The concentrate was diluted with 95%
t | to a concentration of 45% ethanol to give a
C itate (rich in phytohaemaggl utinins and unusabl e
proteins) which was separated by centrifugation at
+25C and di scarded. The centrifuged liquid was further
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H&w acterised by an a-anylase inhibitor content with
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CW@CS'Z' Process for the preparation of the extract
clarmed in claim11, which conprises: a) Extraction of
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:;ﬁgﬁ;?;egﬁtf&tﬂifpéﬁlofh% Bidth A3y WAIRABSIbL HLUAWRE eRbficted with the
‘buffer if required wuntil the o-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 40 and
50% v/v;

d) Separation of precipitate enriched in phytohaemagglutinins and
further dilution of filtrate or centrifugate with ethanol, to an
alcohol concentration of 60-70%,;

e) 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 or dicarboxylic aminoacid buffers are used.



b) Filtration or centrifugation of the conbi ned
extracts, and concentration to a volune correspondi ng

woto0mppsex. 10% of the weight of the extract @@CiratP2006/012011

4. 5 IR orBhE ek Caimstan
5.

centrifugation; c) Differentialjprecipitation of the

concentrat ed aqueous extract with diluted ethanol, at
cohol concentratign of between 40 and 500/

Cg?‘l‘%tletoé?ﬁﬁpeﬁ’eﬂpﬁ’%‘te suppressants.
phy ohaema Iut| ns. and furth g“I ut,i.on of flltrate
ORRGTUGA CONIAIRINg g BAtTacEy c imed dgre/pim

concentratl on of 60-70% e) Separation of precipitate

and re-precipitation fromdem neralised water with 60%

et hanol, or diafiltration through a nenbrane with a

10, 000 Da cut-off, and drying of precipitation

residue. 3. Process as clained in claim2, wherein

phosphate, citrate or acetate buffers or dicarboxylic

am noacid buffers are used.4. Use of the extracts

claimed in claim1l to prepare appetite suppressants.

5. Conpositions containing the extracts clained in

claim 1.



