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1 APROCESS FOR THE EXTRACTION, PURIFICATION AND
ENZYMATIC MODIFICATION OF SOY 7S GLOBULIN ALPHA" SUBUNIT
FOR USE AS HYPOCHOLESTEROLEMIZING AGENT The present
“invention relates to a process for the extraction, purification and
enzymatic modification of B-eonglycinih a' subunit. According to the
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SUBYTMTPIVAID (ReD Aubigsieie A dyities PRI L amaipaaPRGHteprt
= nal Tégion of this polypeptide (MW 28,000 Da).
TECHNICAL BACKGROUND 10 The known cholesterol lowering
properties of soy and derivatives thereof are related with the content in
isAfla e sefidido et atiohog8) Endina protenss (RndbesehiecHOLODSY fg@yion
proteins mainly consist of glycinins (118 fractjon) and ~3- conglycinins (7S
and eaeYEaL e RHEHESHETS AR d FARFLY bR s SHRHUG &, &' 15 and (3
(Thanh and Shibasaki, 1976). Studies, carri . '
e AT T 7 AT (b 1 Tobs 80, Parisiany ther ™
groud aSURATY1apg o ek a{»e%%%at@dcﬁﬁaé@l@a%@ﬁtdwiﬂgal@bd@@@l@t@mmﬂthe
is therefore the main responsible for the reduction of cholesterol plasma
enridevalsrdotfaet irahtmenttgeare iapalitetell Koifiwity TShpebulrgighyedViAC)
extensive 20 degradation of the a and a' subunits and stimulation of LDL

in drevdprenhctivitg]tiwRsréasE Embiifstare RBLBEgrddedIaHaTHS fEERisErYith

IS not activated. : :
chymotryps(in, tgen subjected to a further affinity chromatography step to

recover the amino-terminal region of this polypeptide (MW 28,000 Da).

TECHNICAL BACKGROUND

The known cholesterol lowering properties of soy and derivatives
thereof are related with the content in isoflavones (Kirk et al,, 1998) and in
proteins (Anderson et. al, 1995).

Soy proteins mainly consist of glycinins (11S fraction) and f-
conglycinins (7S fraction), the latter consisting of three subunits, named o, o
and P (Thanh and Shibasaki, 1976). Studies carried out on soy proteins have
established that the 7S fraction (Lovati et. al, 1992, 1996), particularly the o'
subunit (Manzoni et. al, 1998) is capable of activating LDL receptor and is
therefore the main responsible for the reduction of cholesterol plasma levels.
In fact, treatment of an hepatic cell line with 7S globulin induces extensive
degradation of the o and o subunits and stimulation of LDL receptor activity,
whereas p subunits are not degraded and the receptor is not activated.
Moreover, soy mutants in which 7S fraction lacks o' subunit are not able to-
modify the receptor activity, even at high concentrations.

As a consequence of these experimental observations, methods are
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Moreover, soy mutants in which 7S fraction lacks a' subunit are not able to

modify the receptor activity, even at high concentrations. As a

consequence of these experimental observations, methods are 2 needed

to obtain Q-conglycinin in the pure form, as well as recovering and

purifying the a' subunit, from which speéific amino acidic sequences could
nesdbdetquehtyibefobegbechy Brizy thiHEn sy, WHbEtInskitg U@ Brg and

peptide synthesis, 5 The process suggested.by Than et al. (1975 and
PTGy} ibes iy TRTUINA BY GHRSER AR 951 iskadgnces could

s6bsBiihy HBUAEE (g
suBSERNGILN 17 RBGer Srpo MR e A S aathiiaiane of

peg{i@g‘igymﬁ@gngatography are required, which are co_stly and difficult to
carry out on an industrial scale. 10 Also the modification suggested by
Nagahe etratcskod2) calitralih dllowirg 8. (i@asmthéFiktiond pubisggsently
still an expensive method which can be used only on laboratory scale.

m RbEedyb v OE e it 989 phave dREdriBHE W inétha FF aiépartrigins and -
glycinins and conglycinins, on.a.pilot-plant scale. Glycinjns.are precjpitated
coBg NGRS PR e B6 e ERFCTBHD A HER 8, RSN by - Towever
rea 1 Of t g ith a:0 isulfit IR, Whilem at h
Cr%:%Sng@%%ﬁngﬁeo%?egc%?gg%ygﬁdr%%g Og{ ;%l?i @Hl\lﬁagﬁst%gﬁg%nother Iiau%%éap Y
ar§roRyihe-alyRinion AredpiiatiomdneiTheinsiboatfodBot ke diahassial scale.
allows to treat high amounts of starting material and also provides high
Algieldzimpd@iatint tegesfratbond pgritpiststll (h848sfadtdgugh allowing to
_ (3-conglycinin, in particular, undergoes degradation, aﬁpgre tly during
INgREHRRTaE ﬁﬁﬁﬂf‘\ﬂlﬁﬁeﬂq&mﬁhl%%‘ Afhfefpensive method w ich can be used

only on laboratory scale.

Recently, Wu et al. (1999) have described a method for separating
glycinins and conglycinins on a pilot-plant scale. Glycinins are precipitated by
two subsequent aqueous extractions at pH 8.5, followed by treatment of the
supernatant with a 0.98 g/L. bisulfite solution, while conglycinins are
precipitated by adding 0.25 M NaCl to the mother liquors from the glycinins
precipitation, then adjusting pH to 4.8. The process aliowsAto treat high
amounts of starting material and also provides high yields in protein, but the
fractions purity is still unsatisfactory; B-conglycinin, in particular, undergoes
degradation, apparently during diafiltration with water, which is a treatment
necessary to reduce the bisulfite ions excess and to remove salts.

The above cited methods not only do not yield pure B-conglycinin, but
above all do not envisage separation and purification of the o’ subunit.

According to the invention, a solid fraction enriched in B—céngiycinin 18
prepared by extracting a defattedground soy in an aqueous medium according
to conventional procedures and subsequently precipitating the supernatant

with aqueous ethanol; the resulting fraction is then purified by Metal Affinity
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- necessary to reduce the bisulfite ions excess and to remove salts. The

« w - above cited methods not only do not yield pure 0-conglycinin, but above

~ all do not envisage separation and purification of the a' subunit. 25 _
According to the invention, a solid fractign enriched in (3-conglycinin is
prepared by extracting a defattedground soy in an aqueous medium
i c opal S St ] ipjtati :
RpHed Bapiccipiiaing he,
Chrgjgggfrgé{% i[?yw'tﬁ)(a%qlaéfg}l?s e%ﬁano‘i{}ﬁwggr%%b Eﬁ%ﬁ?(a&g?on is then puritied unit,
whizh Metah hiHiitd 3 Coromaagrapia (AE WA e Rt pasitien st ain the
yield the pure a' subunit, which is subjected to enzymatic treatment with
amiclyeotnypsin tegibtainthéc fantine-tempimatrdgiothwhichghastagpaientlyceptor-
the highest LDL receptor- activating activity. 5 SUMMARY OF THE
actiRAVERITFDON!IThe present invention provides a process for the selective
extraction, purificafi nzymatic modification of soy (3-conglyoinin a'
%ﬂﬁﬁﬁ%ﬁﬁ&sﬁggﬁ Ises the following steps: 10 a) extraction of
a defatted ground soy with a sodium bisulfite aqueous solution at slightly
acidic pH to obtain a {3-conglycinin -enriched soluble protein fraction; b)
preBisitatosent thiey (BLEThgeirilefradtiBFrRers JRp B byiesatnie SEReR O
.ethanol; c) purification of the.precipitated fractio ep,b) tal 1%
punﬁfﬁhtfw @f# ﬁ{%agc mﬂg&&%oﬁ afe 0 a%g-cor}{ég%@éﬁh RO Metal ey

0 raphy under aturan itions, to Isolate
proct&}g BoathuRitpedutibreeirtgiion of the a' subunit with organic solvents.

a) extraction of a defatted ground soy with a sodium bisulfite aqueous

solution at slightly acidic pH to obtain a B-conglycinin -enriched
soluble protein fraction;
b) precipitation of the B-conglycinin fraction from step a) by treatment

with ethanol;

c) purification of the precipitated fraction from step b) by Metal
Affinity Chromatography (MAC) under denaturant conditions, to
isolate the o’ subunit; and

d) precipitation of the o’ subunit with organic solvents.

The process further comprising a step of enzymatic treatment of the o’
subunit with a proteolytic enzyme and further purification by MAC

chromatography, wherein the said step is carried out after step d).

The present invention also provides polypeptide fragments of soy P-
conglycinin o’ subunit obtainable with the process of the present invention. The
soy B-conglycinin o subunit may be for use as a medicament. The present
invention also provides amino-terminal polypeptide fragment obtainable
according to process of the present invention. The amino-terminal polypeptide

fragment may be for use as a medicament,
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The process further comprising a step of enzymatic treatment of the (X'
20 subunit with a proteolytic enzyme and further purification by MAC
chromatography, wherein the said step is carried out after step d). The
present invention also provides polypeptide fragments of soy (3-
conglycinin a' subunit obtainable with the process of the present invention.
The 25 soy (3-conglycinin a' subunit may, be for use as a medicament.
The present invention also provides amino-terminal polypeptide fragment
obtainable according to process of the present invention. The

amind-termisat pblypeptiten fpagrides maysbeddiiesdalyasntde difaments of

The present invention provides a use of.the polypeptide fragments, of the
by GRS SELTR RO 40 oMo brSaPAFaR &P LA pagrent for
tiibarseatmanvoftiyyrellipidemias. The present iavention alke prAMEES % use of

use of the polypeptide fragment for the preparation of medicaments for

thaPreRrRSHE ST RpaHiplaE e PHarRacel el composHitisthe treatment
ofRY injng the polypeptide fragments of the present invention, alone or in
combination with other active ingredients, in admixture with suitable
carriers is provided. 10 The present invention provides supplements or

alimeptary products, containing the polypeptide fragments of the
ven O AE B SR SO BHOUHRS 15 SOV Ehenals of th
préaetienanthSuBHE frgm;soy obisinable WislihgRrocess A theRIgRaN i

invention. 15 BRIEF DESCRIPTION OF DRAWINGS
admixture with suitable carriers is provided.

The present invention provides supplements or alimentary products

containing the polypeptide fragments of the invention.

The present invention also provides B-conglycinin -enriched fraction and

o’ subunit from soy obtainable with the process of the present invention.

BRIEF DESCRIPTION OF DRAWINGS

Figure 1 shows a process flow of B-conglycinin enrichment.

Figure 2 shows a process flow of o’ subunit precipitation.
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Figure 1 shows a process flow of (3-conglycinin enrichment. Figure 2
shows a process flow of a' subunit precipitation. 20 525 DETAILED
DISCLOSURE OF THE INVENTION The present invention relates to a
process for the selective extraction, purification and enzymatic
modification of soy (3-conglycinin a' subunit, which process comprises the
following steps: 5 a) extraction of a defatted ground with a sodium bisulfite
agueous solution at slightly acidic pH to obtain a (3-conglycinin -enriched
soluble protein fraction; b) precipitation of the P-conglycinin fraction from

step RERyATgaEeM] SAh SIRARIEL0 &) PEECENGENY thEgPrecipitated
fraction from step b) by Metal Affinity Chromatography (MAC) under

denatbirapreserlitiovsniodsoratathe (¢ aspbonisd)fenzymatid eeatment tfction,
the a' subunit from step c) with a proteolytic enzyme and further _
PUBFRAGBN BPVAE RS a oG idhs 24 STb) PretfitdticiPpgie e isutsynisubunit,
with organic solvents. (3:Copglycinin is enriched as shown in Figure 1.

WhIlﬁg gfgr Fﬁsgs Matena ?s% tgloey%%g?}vdgf%ﬁg%pﬁy removing the lipid fraction

a) Withsalvenisn The matggiglisextr P%W't@ﬂﬁog'u%&'ﬁ%faﬁﬁﬂﬁgu%queous
solution at slightly acidic pH. A solution.volume ranging from 14 to i
timesotheiwieight efitiiaistariid 20 pEtetial qyefsrablyfreenbhetaild-Renriched
times, is used. The bisulfite

soluble protein fraction;

b) precipitation of the B-conglycinin fraction from step a) by treatment
with ethanol;

c) purification of the precipitated fraction from step b) by Metal Affinity
Chromatography (MAC) under denaturant conditions, to isolate the o’
subunit;

d) enzymatic treatment of the o’ subunit from step ¢) with a proteolytic
enzyme and further purification by MAC chromatography;

e) precipitation of the o’ subunit with organic solvents.

B-Conglycinin is enriched as shown in Figure 1. The starting material is
soy flour, defatted by removing the lipid fraction with solvents. The material
is extracted with a sodium bisulfite aqueous solution at slightly acidic pH. A
solution volume ranging from 14 to 16 times the weight of the starting
material, preferably from 14.5 to 155 times, is used. The bisulfite
concentration ranges from 0.80 to 1.20 g/L, preferably from 0.90 to 1.10 g/L,
most preferably from 0.95 to 1.05 g/L. The extraction is carried out for a time -

ranging between 14 and 18 hours at a temperature ranging from -2 to 8°C.

According to a preferred embodiment of the invention, the extraction is
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concentration ranges from 0.80 to 1.20 g/L, preferably from 0.90 to 1.10
glL, most preferably from 0.95 to 1.05 g/L. The extraction is carried out
for a time ranging between 14 and 18 hours at a temperature ranging
from -2 to 8C. According to a preferred Embodiment of the invention, the
extraction is 6 carried out for 16 hours with 15 volumes of a 0.98 g/L
carhisdilite Sofutibrhatpsiwais, b teoiperasuodsar@ridfing/frobnso b t¢Goliriter at pH
these pH and temperature conditions, glycinins solubility is very low,
6.4 edrrorpetassECprEdsitaS sgBtRdowti-other insoluble material. The 5

ipitate | ted trifugati .th ble fraction is.,.. .
o S S5 DA (oL S EUS SRS r e 09 e very
1owewﬁ‘5&céf&te tﬂ%@C r%@?ﬁ?ﬁ%‘ a%&@ego&?tﬁo&%ﬁefﬁ{?&mg rQiterial. The

temperature, upernatant is centrifuged off and the precipitate,

preBipiMdYeconsishngaetd D wanglysifip atsdreasetdtieds dhd restitingopowdereated
is subjected to the 10 subsequent step (Figure 2). The choice to separate

withrniBpuifythévasldublnitde meanthehMIAQr¢Gsable 40th\Weissydoed)anol, at
depends on its ability to coordinate metal ions such as Znz+ and Nit+, as
temps AuBEhHEARE R Fe Ridibite 20 fe i 2R 241 95! demmstature, 25°C.
(Thanh and Shibasaki, 1978). 15 A rix_conjugated with zinc or nickel
The RN SIhd I B A O e A bB AL Eop e ne of B-
corB¥RAHioR, e AIEXLARNINLS afniminedliagslic RdvagRrosestBfored to the
reeze-dried protein material is suspended in " a denaturing buffér
subgeqsisting&f PBigmMeT2is, 0.5 M NaCl, pH 7.2 and containing 5 to 8 M
urea, preferably 5 M. In these conditions, the a' subunit 20 selectively
binddito eheigmttx, ErpaEcasat peBibuties eansbdvaniovedmgens of MAC

(Ostrove and Weiss, 1990) depends on its ability to coordinate metal ions such

as Zn** and Ni*", as this subunit has higher histidine content than the o and B

subunits (Thanh and Shibasaki, 1978).

A matrix conjugated with zinc or nickel, preferably zinc, is used.
According to a preferred embodiment of the invention, the matrix consists of
iminodiacetic acid-agarose. The freeze-dried protein material is suspended in
a denaturing buffer comnsisting of 50 mM Tris, 0.5 M NaCl, pH 7.2 and
containing 5 to 8 M urea, preferably 5 M. In these conditions, the o’ subunit
selectively binds to the matrix, and the o and B subunits can be removed by
elution with the above buffer; the o’ subunit is subsequently eluted with 0.1 M
imidazole in the same buffer or in distilled water.

The protein fraction enriched in o’ subunit is collected and treated with
organic solvents which precipitate the proteins, preferably with cold acetone.
Acetone is used in a volume ranging from 2 to 5 timeslthe fraction volume,
preferably 3 to 4 volumes, at a temperature ranging between -10 and -30°C,
preferably between -15 and -23°C. According to a preferred embodiment of

the invention, 3 volumes of acetone at -20°C are used. The resulting
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elution with the above buffer; the a' subunit is subséquently eluted with 0.1
M imidazole in the same buffer or in distilled water. The protein fraction
enriched in a' subunit is collected and treated with organic solvents which
precipitate the proteins, preferably with cold acetone. 25 Acetone is used
in a volume ranging from 2 to 5 times the7fraction volume, preferably 3 to

4 volumes, at a temperature ranging between -10 and -30C, preferably
PIBEHNEHS 1555RATAISE DY CoRITIGUBAI proferat prmssdiire bl preferably

T T/
9 410K e@??&e%%ﬁ%ﬁgplaﬁﬂrygef@‘?ﬂ%g‘s’gﬁ%&féggé cqffgddrﬁe%eﬂ&e subunit than

lyophilizate contains 94% of protein materia times more

thestighieg imthersalsubunit than the starting material. 5 Table | shows the
extraction yields in (3-conglycinin and a' subunit from soy flour. Table 1
Protdimbitectiorh StestitlieneatoviatiBxtraotics yield(¥ohylweight) and o’ subunit
(3- Con%b inin Defatted flour 18.7 a' Subunit (3-Conglycinin 11.0 a'

fr%ﬁﬁﬁﬁﬁ &fatted flour 2.1 Polypeptide fragments of the at subunit are

prepprse é)g subjecting the 10 lyophilizate from the previous step to

enzymat|c reatment with a proteolytic enzyme. According to a preferred
~——embodiment-of-theinvention—the—proteshtic-epzyme-is_chymotrypsin and
{PrE LU AGHS Fagment TN S RISEbf the afribachemsalebiGh by weight)
B-03UPE,MV¥238,000 D& fatted flour 18.7
o’ Subunit B-Conglycinin 11.0
a’ Subunit Defatted flour 2.1

Polypeptide fragments of the «' subunit are prepared by subjecting the
lyophilizate from the previous step to enzymatic treatment with a proteolytic
enzyme. According to a preferred embodiment of the invention, the
proteolytic enzyme is chymotrypsin and the resulting fragment mainly consists
of the amino-terminal region having MW 28,000 Da.

The procedure is as follows: the lyophilizate from the previous step is
dissolved at a concentration of 3 mg/ml in 0.2 M NHHCO; containing 1.6 M
urea at pH ranging from 7.5 to 8.5. Chymotrypsin is added in a 1:10 to 1:50
ratio, preferably 1:25 w/w to the substrate, incubating at 37°C with stirring for
24 hours. A .St?:P on MAC is subsequently carried out, as described above,

The material eluted with imidazole contains three polypeptide
fragments, the main having MW 28,000 Da, and constituting the N-terminal
region of the a’ subunit,

The administration of the o’ subunit and of chymotrypsin fragment to
rats (table 2) proved that both are capable of remarkably decreasing

cholesterol and total triglycerids plasma levels. In particular, the chymotrypsin
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The procedure is as follows: the lyophilizate from the previous step is 15

dissolved at a concentration of 5 mg/ml in 0.2 M NH4HCO3 containing 1.6

M urea at pH ranging from 7.5 to 8.5. Chymotrypsin is added in a 1:10 to

1:50 ratio, preferably 1:25 w/w to the substrate, incubating at 37C with

stirring for 24 hours. A step on MAC is 8ubsequently carried out, as
fragessibpeosedvact hminaiesial elffiestwihimidageletantains kea®onents, but

polypeptide 20 fragments, the main having MW 28,000 Da, and
alsgomstitutiodi thethl-termidakiregiohadesheral dabalss. aFdeibdffimidedtiomafarable

the a' subunit and of chymotrypsin fragment to rats (table 2) proved that
resplh gt 85HE 85 remarkably decreasing cholesterol and total

igl id . ticular, the ch t in 8 t
oroIFrESC AT Rt BooRREING thir S RGP L0y B DR Bl iy oducts
oviiElehiatedin pery g snlesters! ipuaisanis Alorties comparabifar e

results on triglycerids. Theresults of the biological experimentatio
o’ ssggesiithad dhelprodigisn debtatnaklefacearding ta ted pigcess @lchifents, in
present invention, in particular the a' subunit and the fragments thereof,
partan e Joedths rireditaeméntd, ihosarticulae fogtbe wdatherstpfiteobewering of
athologies which require lowering of cholesterol and/or triglycerids
o TR AR O AT A S BEICER - 81t CPRRSSHSM At Rithsed.

alogg]%rraﬁ{ivgo E}cr:xiglxeosnan tiﬂ' %‘?H‘é%‘“érc '\‘ffvicth %Pn%l#it%tgleﬁg rr{ersa, g{i;[(qgre with
preparation o pharmaceuhcal composi |onsI,)|n particular or the

suitieAimenteERyPedinidemiase Furtbrimase. evranalinle vsetbiithts, n
preparation of supplements or food products for dietary regimens"to be

partotiolaedam the abeatenmentidbhg edipitiensias. Furthermore, they can also be

used for the preparation of supplements or food products for dietary regimens

‘to be followed in the above mentioned conditions.

EXAMPLES

First step: Purification of 78 globulin from soy

The starting material was ground soy, defatted according to the Soxhlet
method, using pentane as solvent.

Proteins were extracted with a 0.98 g/L NaHSO; solution in amounts 15
times the volume of the defatted ground soy, for 16 hours at temperatures
ranging from 0 to 4°C, keeping pH at 6.4, After centrifugation, the supematant
was treated with 40% ethanol (vol/vol) at room temperature. The resulting
precipitate, enriched in B-conglycinin and containing the o’ subunit at a
double concentration than the starting material, was freeze-dried.

Second step: Purification of the o’ subunit

The fB-conglycinin enriched fraction was resuspended in denaturing
buffer (50 mM Tris, 0.5 M NaCl, pH 7.2) containing 5 M urea and purified by
MAC on an agarose-iminodiacetic acid matrix (Sigma) conjugated with zinc.

The unbound protein material was eluted with the same buffer as above,
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EXAMPLES 15 First step: Purification of 7S globulin from soy The
starting material was ground soy, defatted according to the Soxhlet
method, using pentane as solvent. Proteins were extracted with a 0.98 g/L
NaHSO3 solution in amounts 15 times the volume of the defatted ground
soy, for 16 hours at temperatures 20 ranging from 0 to 4C, keeping pH at

wib A ftee contrtugatanntie.senaINaanh Wwasdrealed Wil 40%0ethanahit, was

(vol/vaol) at room temperature. The resulting precipitate, enriched in
ely@dongly Sirdinvand ideatdinimgtine srsedunifat ar dodéldodoeateation
than the starting material, was freeze-dried. Second step: Purification of

the ' RBUNTEB e eareshef dfis SpREHEEPalEehcla% ids dsdeadamses of
turj fer (50 mM.Tris, 0.5.M.NaCl, pH 7.2) contajni _

e iy NIAC O Ui BT Mo BB  h lepgranol a

ro&NIMgRIRd Wit Zine,, The ynkound profefn.material Wa‘f}%u%ee%vyﬂti?‘ yéh%owder

same buffer as above, 9 whereas the bound protein material, main

connisisvagobing astbunig ivas) eluted with © dnMdJR¥ddzole imibesamein the
buffer or in distilled water. The a' subunit- enriched fractions were treated

stagjighg3raafolinhes of acetone at -20C; the resulting precipitate was

suspended in 40@% ethanol at 5 room temperature, then centrifuged and
free%eé{l-]’(fﬁeﬂ.eﬁ hE HERUIAHG PredrectnedifiRos bPHideins and is 10

S DA BTSSRI leine e T S o
5 Masdissaved ANMCORTENtE#ARiAing 1.6 M urea, at pH ranging from 7.5 to
8.5. The solution was then treated with chymotrypsin in a 1:25 w/w ratio to
the protein substrate and incubated at 37°C with stirring for 24 hours, then
purified by MAC as described above. The material retained by the resin and
eluted with 0.1 M imidazole contains three polypeptide fragments, the major
one having molecular weight 28,000 Da and consisting of the N-terminal
region of the «’ subunit.

BIOLOGICAL EXPERIMENTATION

Animals

Male rats CD SPF/VAF, weighing 75-100 g, were used. The animals
were housed in makrolon cages (4-5 animals per cage) in environment with
automatic control of light (12 hour light’ 12 hour darkness cycles),
temperature (21 + 1°C) and humidity (60 + 5%).

Experimental protocol

After 7 day housing, the animals were randomly divided into seven
groups of 20 rats each (Table 2). During 28 days, one group was fed with
normal diet (cod. 014RF25C; Mucedola S.r.l., Settimo Milanese, M1, Italy),

whereas the others were fed with hypercholesterolemic diet consisting of 1%

cholesterol, 0.3% cholic acid and 25% hydrogenated coconut oil (batch
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10 5 mg/mlin 0.2 M NH4HCO3 containing 1.6 M urea, at pH ranging from
7.5to 8.5. The solution was then treated with chymotrypsin in a 1:25 w/w
ratio to the protein substrate and incubated at 37C with stirring for 24
hours, then purified by MAC as described above. The material retained
by the resin and eluted with 0.1 M imidazole contains three polypeptide
334 HHinemenatationjérl18%R6 MRviheg basrietiar WegREE bouMma, dngssate, M,

consisting of the N-terminal jon of the a' subunit. BIOLOGICAL
Tt PERIERPPA FONAKAIRAIL RIE Tl 15 SPRITAE VRIghG & do 0900

were used. The animals 20 were housedi 4-5 .
e DS T o s e TR SROeR Cyigd out s
folHigh¥ 12 hour darkness cycles), temperature (21 1C) and humidity (60
5%). Experimental protocol After 7 day housing, the animals were

Greapdpridyrdidteddntenady b d2wighonpsmiRaiktaedcre@iable2)] Dihring 8 days
28 days, one group was fed with normal diet (cod. 014RF25C; Mucedola
S.r.l., Settimo Milsridsa, M6 ‘hatyprbanpresdine Gibérs seplaemith

hypercholesterolemjc diet consisting of 1% cholesterol, 0.5% chalic acid
CToiH $5% hydrogé?ﬁf&&léo%ﬁuﬁfif%bg%ﬂeﬁg? 567 prépardnd and treated

01.09.2000; Labo g%ﬁr!p q,tt(irfg Pi i(gn' gssatg, M), &@ywm@ £S5yl
to water ad Iibituré. e i%t was 8%\%n gfai y (40 g, 09.00 a.m: anﬁe Hoese
unconsumed am@uyniM@s. weighed. Treatment was carried out as follows.

5 Group 1 (control): animals fed with normal diet and treated orally for 28
Graays: animals fed with hypercholesterolemic diet and treated

orally for 28 days with clofibrate at a dose of 200 mg/kg.

Group 4: animals fed with hypercholesterolemic diet and treated
orally for 28 days with the soy total protein extract (TPE)
at a dose of 200 mg/kg.

Group 5: animals fed with hypercholesterolemic diet and treated
orally for 28 days with (B-conglycinin at a dose of 50
mg/kg.

Group 6: animals fed with hypercholesterolemic diet and treated
orally for 28 days with the o’ subunit at a dose of 10
mg/kg.

Group 7: animals fed with hypercholesterolemic diet and treated
orall.y for 28 days with the o’ subunit chymotrypsin
fragment at a dose of 1 mg/kg.

Total cholesterol and triglycerids plasma levels were measured at the
end of the 28 day treatment and after 16 hour fasting. The animals were
anaesthetized with ethyl ether and blood was drawn from the inferior vena
cava in tubes containing EDTA (1 mg/ml). After centrifugation for 15 min at

4°C at 3000 rpm, plasma was recovered, frozen and stored at -20°C untl



with a 0.5% carboxymethylcellulose solution. Group 2: animals fed with
hypercholesterolemic diet and treated orally for 28 days with a 0.5%
carboxymethylcellulose solution. 10 Group 3: animals fed with
hypercholesterolemic diet and treated orally for 28 days with clofibrate at
a dose of 200 mg/kg. Group 4: animals fed with hypercholesterolemic diet
and treated orally for 28 days with the sqy total protein extract (TPE) at a
dose of 200 mg/kg. 15 Group 5: animals fed with hypercholesterolemic
mglaest agd treated orally for 28 days with (3-conglycinin at a dose of 50
}&r Rei p 6: animals fed with hypercholesterolemic diet and treated

orallyﬁg{ag%ﬂgygg%lltg the.a' %H?O it dE?:%%ﬂrlQo%c?e'HQ g Z)rsted in

animals fed with hypercholeste emlc eated oraft

TAvlh thevad subemitahysaoims i frementataidase @fﬂz’lymgék@ a!%é
cholesterol and triglycerids plasma levels were measured at the 25‘end of
the Z8 alalg tleatment and after 16 hour fasting. The animals were
anaesthetized with ethyl ether and blood was drawn from the inferior vena

TGRSR PAen B IR ML) |
11 (i@siitements. 55.4%3 1(}5.1;&7.2

GROUP 2 284.1  10.3 226.9 + 12.6

GROUP 3 191.2 % 8.0 139.1 £5.8

GROUP 4 236.1+ 102 176.9 + 8.1

GROUP 5 196.4 + 7.6 146.7£5.9

GROUP 6 182.2 £ 12.1 150.1£9.8

GROUP 7 175.8 + 7.9 140.3+ 7.4




10

15

20

Total cholesterol and triglycerids plasma concentrations (reported in
Table 2) were determined according to conventional enzymatic assays.
Table 2 5 TREATMENT Total cholesterol (mg/dL) Total triglycerids
(mg/dL) GROUP 155.43 105.17.2 GROUP 2 284.1 10.3226.9 12.6
GROUP 3191.2 8.0139.1 5.8 GROUP, 4 236.1 10.2176.9 8.1
GROUP 5196.4 7.6 146.7 5.9 GROUF’1 182.2 12.1150.1 9.8
GROUP7 175.8 7.9 140.37.4 12 REFERENCES Anderson J.W., Bryan
REFBREdSkELwWall M-E., 1995 N. Engl. J. Med. 333, 276-282. Kirk E.A.,

Sutherland P., Wang , Chait A., LeB C. ownal o
ANQEEARGr 105, BEARES YoVl KT SR e ot Bt A 333,
97%{%{% R., Fumagalli R., Sirtori C., 1992 J. Nutr. 122, 1971-1978. Lovati
" M;R.T Manzoni C., Corsini A., Granata A., Fumagalli R., Sirtori C., 1996 J.

Kifyutr. 426,38311284 2. 10Manznal CChavat MIR B Gdafiaz2a. F19WBrilau¥ nal of
Sirtori C., 1998 J. Agric. Food. Chem. 46, 2481-2484. Nagano T.,

Nutthiratsuke2l8l, M érbBI%. Kohyama K., Nishinari K., 1992 J. Agric.

Lovati M R., Manzoni C., Corsini A., Granata A., Frattini R., Fumagalli R,

Sirtori C., 1992 J. Nutr. 122, 1971-1978.

Lovati M.R., Manzeoni C., Corsini A., Granata A., Fumagalli R., Sirtor1 C,,

1996 J. Nutr. 126, 2831-2842.

Manzoni C., Lovati M.R., Gianazza E., Morita Y., Sirtori C,, 1998 J. Agric.

Food. Chem. 46, 2481-2484.

‘Nagano T., Hirotsuka M., Mori H., Kohyama K., Nishinari K., 1992 J. Agric.

Food Chem. 40, 941-944,

O'Keefe S.F., Wilson L.A., Resurreccion A.P., Murphy P.A., 1991 J. Agric.

Food. Chem. 39, 1022-1027.

Ostrove S., Weiss S., 1990 Methods in Enzimology 182, 371-379.

Thanh V.H., Okubo K., Shibasaki K., 1975 Plant Physiol. 56:19-22.

Thanh V.H., Shibasaki K., 1976 J. Agric. Food. Chem. 24, 1117-1121.

Thanh V H., Shibasaki K., 1978 J.Agric. Food Chem. 26, 695-698.

Wu S., Murphy P.A., Johnson L.A., Fratzke AR., Reuber M.A. 1999 JAOCS
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Food Chem. 40, 941-944. O'Keefe S.F., Wilson L.A., Resurreccion A.P.,
Murphy P.A., 1991 1 Agric. 15 Food. Chem. 39, 1022-1027. Ostrove S.,
Weiss S., 1990 Methods in Enzimology 182, 371-379. Thanh V.H., Okubo

K., Shibasaki K., 1975 Plant Physiol. 56:19-22. Thanh V.H., Shibasalﬁiﬁgsup
1976 J Agric. Food. Chem. 24, 1117-1121. Thanh V.H., Shibasaki K., :
1978 J.Agric. Food Chem. 26, 695-698. 20 Wu S., Murphy P.A., Johnson

CIPA IS zke A.R., Reuber M.A. 1999 JAOCS 76,285-293. 13 MCSLLP
CLAIMS 1. A process for the selective extraction, purification and

£nzymatic,madificatipnghsayid-A0BINQIMR fos %Hﬂfﬂﬁ\é’am% PIESTnzymatic

comprises the following steps: 5 a) extraction of a defatted ground soy

with a sodi isulfite agueous solution at slightly acidic pH to obtain a .

(3-corDRTREERHEhSaY SoTeERe STt faCHEHLE) PILEIb AT of ibrises the

(3-conglycinin fraction from step a) by treatment with ethanol; 10 c)

purific thél§iecipitated fraction from step b) by Metal Affinity

Chromatography (MAC) under denaturant conditions, to isolate the a'

subunit} and dxaetipitatfondffited'ssobodis ogtiwotly anio doive s MifEhamueous

process as claimed in claim 1, the process further comprising a step of 15

enzymatic tregimgah o4dhe gh@y AW IHHR Y OlRRATH Cae PYTRE I9BH M TBRFiched

soluble protein fraction;

b) precipitation of the P-conglycinin fraction from step a) by treatment
with ethanol;

c) purification of the precipitated fraction from step b) by Metal
Affinity Chromatography (MAC) under denaturant conditions, to
1solate the o’ subunit; and

d) precipitation of the o’ subunit with organic solvents.

2. The process as claimed in claim 1, the process further comprising a step of
enzymatic treatment of the o’ subunit with a proteolytic enzyme and farther
purification by MAC chromatography, wherein the said step is carried out
after step d).

3. A process as claimed in any one of claims 1 or 2 wherein the extraction is

carried out with 15 volumes of a 0.98 g/L. sodium bisulfite solution at pH

6.4.
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purification by MAC chromatography, wherein the said step is carried out

after step d). 3. A process as claimed in any one of claims 1 or 2 wherein

the extraction is carried out with 15 volumes of a 0.98 g/L sodium bisulfite
solution at pH 20 6.4. MCSLLP 14 4. A process as claimed in any one afi;5i1 3
claims 1 to 3 wherein precipitation of st@p b) is carried out with 40%

ethanol. 5. A process as claimed in any one of claims 1 to 4 wherein MAC

n stepA)pis cassiad oltiand oty ecanjugtideinithl ZoGorhiskah pfecipitation
process as claimed in claim 5 wherein the matrix is conjugated with zinc.

7.A PrOF&SPH qulgaggétaw QnEChGAIME 3,81 6 Wherein the matrix

consists of agarose-iminodiacetic acid. 8. A process as claimed in any one
f claims 1 to 7 wherein t .10 denatura di MACM&

% red RSB S B TS BHG Se i i 2 BB Skt bp )

proteolytic enzyme for the enzymatic treatment is chymotrypsin. 10. A

proceds §3TEIhIBY MR ARURE soamgradavathraYe pF pHekRlitating

solvent for the a' subunit in step d) is acetone. 15 11. A process as

¢laimed ipmeyssngs afl slaiads i tol Aimvhevdietbie fhecomgiysinm cenyigkmdd with

fraction and the a' subunit are stabilized by freeze- drying.
zinc.

7. A process as claimed in any one of claims 5 or 6 wherein the matrix
consists of agarose-iminodiacetic acid.

8. A process as claimed in any one of claims 1 to 7 wherein the
denaturating agent used in MAC of step ¢) is urea.

9. A process as claimed in any one of claims 2 to 8 wherein the
proteolytic enzyme for the enzymatic treatment is chymotrypsin.

10. A process as claimed in any one of claims 1 to 9 wherein precipitating
solvent for the o’ subunit in step d) is acetone.

11. A process as claimed in any one of claims 1 to 10 wherein the f-

conglycinin -enriched fraction and the o’ subunit are stabilized by freeze-

drying.



