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WO 2004/ 07121PCT/ EP200/ 001111 THE USE OF LUPI N
CONGLUTI N FOR THE gmmmlu TYPE |1 D ABETESI
| THE | NV esent invention rel ates
W(Flé&%‘@ébug;e of lupin copglutin for the treatmBRT/EBI004/001111
type Il diabetes. TECHNI CAL BACKGROUND 5 Lupin

(Lupi nus al bus), an annual "pl ant bel onging to the

ASS QO equni nosae, has been %rovvn si nce anci ent
22\ AL ' AR INTEOR FHE TREATMENEIOF TYPE

rd S ich are used both for alinentary
@%@ﬁfdue to their remarkable protein contents)
and in traditional nedicine as anthelnintic and
anti parasitic agents. 10 Lupin seeds contain toxic

ui nal.i zi di ring. al kal oi ds, such as | _upani n,
93- O%EmﬁﬂHﬁINMEMTiIQ&nd derivatives, and
nmet hyl - al bin, which are known to exert depressing and

par al'yzi REFSSBE ilBHERBPn G@ﬂﬂtﬁé! tt())ll\léb?mt ﬁzsﬁﬁhtlef(ﬁfggg?g for the
| kal oj d i.ch are responsible for _ _

t-r%?ﬁﬁﬁ’ﬁ ﬂfgg'é’\égg,‘ﬂ%ﬁ?fes-occur in. large amounts in vv: : dOI _
| upi eds, t i 0 unts in the so 15 calle
smgeiﬁéiﬁqggppﬁggﬁﬁé NI:an pe renoved by _

mace glt Lon.in.water he preval ent protein fraction

T .
in | P s dathings 3lRus k| BB LRI N Blanihbelongingotmt the class of

9 the total. Sai.d fraction consists of
L L uf N, e et B o A martisnstnmbhe Moediterrancan area

al‘g?] l}}# g@ﬁ%ﬂ%@g@ ’ﬁc‘)g ldt%t %ég‘%&l&g}é@%d | gl@% éqnu glim eRAaNYRPUIposes
(Cgfeg?g%lféé%%épagg%Fgaﬁ%ﬁ fqﬁtél?%}{%)’otagid %gg—;lﬂiﬁ?q?@-rgfﬁdicine as
o T i et o, (e o

P, peSPlL LA S e il B T30 B, RS tapanin
S R o P o PR P

kr:xoxllvn]{olcxjerﬂdéﬁreésilngl ald patalzihgldetiond dn Edndal' Nrvous System.

Said alkaloids, which are responsible for the bitter taste of lupin seeds, and

occur in large amounts in wild lupin seeds, but in poor amounts in the so-
called sweet lupin .(Lupinus albus), can be removed by maceration in water:
The prevalent protein fraction in lupin seeds is the globulin one, which
'accounts for 87% of the total. Said fraction consists of water-ihsoluble
proteins, which -are soluble in diluted saline solutions (Duranti et al.
Phytochemistry, 20, 20'71'-2075, 1981). Conglutin gamma accounts for about
6% ”of the total gloBuliné. The prdtein apparent mol_ecﬁlar weight, as
determined by gel-filtration, is approx. 199.000 Da (Duranti et al. in: Lectins:
Biology, Biochemistry, Clinical-Bioch_emistry.—Vol.11 (Van Driesche E, Rouge
P, Beeckaims 'S, Bog-Hansen TC éds.)1997, Textop Piibl., Hellerup, Defirnark,

pp. 881-85, 1997). Conglutin gamma consists of a monomer of apparent
- e
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- number pigu

*000002* WD 2004/ 071521 PCT/ EP2004/ 001111 2 nol ecul ar
- wei ght of 47.000 Da. The reduction of the nononer

hows that it consists of two pol ypeptide ias,
Wozogﬁ‘ﬁﬁﬁépparent nol ecul ar wei ght_ of 30. 000 @%&&4/00“”

17.000 Da, respectively, i nked by a disul fide bridge
(Restani et al. Phytochem stry, 20, 2077-2083, 1981).
molBciat digie bif & 5000 dbalr Thbasdbhegon ssfogiesmedofrdr shopisnthat it

conglutin ganma based on the nol ecul ar mass val ues
conSitsao Mo widgseptadd ¢Raimrd wdetnapparseit melendidriweight of 30.000.
Congl utin gamma |ight subunit [acks coval ently bonded
Da aadbohpde abes resplectieelh imiesd ysubdisulfideabridge n(Riestand et al.
to be glycosylated. The am no aci ds conposition
Physo¢terhisorgnly 207 742088, fio@h)most | upin spare 10
proteins (Restani et al. 1981, supra). Conglutin ganm
count aemaineric §tawtture chasnbedesuggesal f fat ddpamiconghrirdgamima
~and a fair anmount of |ysine, threonine and
based yqut Hhe haolecudard npassvesivesr gbtaasdd tuauder tratipreotrd| degiagurant
by bot h endogenous and exogenous proteases (Duranti. -
conlatitnmg, C@glufinl - 27vhmd 98ht Thwbuniowlaslige afval¢nsly bonded
am no acid sequence of the protein (Scarafoni et 15
carbdhydrBtesc Mihile Siedpsapy. sutumat 185 been doundbto be@dngosylated.
al l ows to exclude any sequence honol ogy with spare .
pr oflei amina a¢iglsyromepesitionrsignigicantlyr difksrs frora|mest lpponspare
ot her _sources. Congl utin gamma shows honol ogies with
progeing (festani t ¢teal. lﬁg8 bt fenTapr broBghdtin sgammas CapiEeAs fact, a
(70% honol ogy) (Kagawa et al., Febs Letters. 226, . :
IM;am@§@Se@n%|a. faipjagepnt pf dyeigs. threonine and

NN T PR NTALY T ——

exigesoyRprovg pa bR St re 0od b TogRstoral
Sﬁ;’iﬁétﬁf&g%l%ﬁéglfgéﬁg%]g%n\ég%lgi%%%‘;egg%?%}ﬁe é?é%:iti@%&?r&afoni et

o G BR DS AR SLaifondn It 268 o ciuce any

_sequence homology with spare proteins, catalytic or structural proteins, also

from other sources. Conglutin gamma shows homologies with or similarities
to other proteins, such as soy BG7S (70% homology) (Kagawa et al., Febs
Letters, 226, 145-149, 1987; Komatsu et al., Biosci. Biotech. Biochem.
58, 1705-1706, 1994) and with EDGP, a glycoprotein from carrot seed (58%
homology) (Satoh et al., Planta, 188, 432-438, 1992), whose function has yét
to be clarified.

The use of lupin total extract as hypoglycemia was described by
Horvath . (J. Pharmacol.. (Amer.), 38, 303, 1930), which proposed it as a

substitute for insulin in mild to medium diabetes mellitus. Subsequently,

Clementi and Torrisi (Boil.-Soc. It. Biol. Sper., 9, 1004, 1935 e Arch. Fisiol.,

34,290, 1935) identified the hypoglycemizing active ingredient in the alkaloid

lupanin, whose effect was however transient.
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Cenmenti and Torrisi (Boll,--Soc. It..Biol. Sper-.,

9. 1004, 1-935 e .Arch.-Fisiol., 34, 290, 1935)

identified the hypoglycem zing active ingredient in

the al kal oid |upanin, whose effect was however

transi ent. WO 2004/ 071521 PCT/ EP2004/ 001111 The

Wyp' VE@FT] zing effect of lupin neal was desdiGTFEgoo4/001111
also recently. in Mario Villaroél et al, Archivos

Lati noanericanos de Nutricion, Vol. 46, N 1996. pp.

234- 23The gﬁ@‘ljb'o‘g[‘vc%%ﬁﬂﬁﬁt cffb& & g)‘s?ﬁ e Rad 8 scribed also recently

containin upi'n neal” for use dietetic

diiladhticsViltardsl kanl,asreangt Utdiihoda®RahSs @@nlqﬁfrﬁﬁ‘gn Vol. 46,
Duranti et al.. (Phytochem 56(6), 529-533, 200

deBcy, 11966, bp S2BbBT}, Wwiniehisnggeache W Bf @ﬂlﬁﬁ@jzﬁﬂtcontalnmo lupin
netals. At pH neutral, conglutin ganma has the

'hﬂg‘iﬁ!é@r afd asndlteyetfoofoozlr@} diahretichkbr eover, congl utin

ganme i s bonded in an affinity chronatography col umm

con‘pl e%édfarvast POTEH 1IN sgrimINE2is; cariverirsh dedraptiottenly, @rytochem.
fé? usi n bufferl n agents at 10 pH below 6 or

08ﬁ gDJEEﬁ 0d) despr pabifigy & interacyAithadifferent metals. At

08%53%@‘% PR Rt Rk, fiﬁf@b&&fﬁhﬁw@fp‘?‘éﬁhe iag. ddoreover,
. f

P EBHPR B o IRARY Sh-ary iR St iaby, Co RN Romptexed

b t

aah Fubchapre b ﬁ\g‘?@ﬁrdf%ﬁ’qel et PLEEE Hink W bents ac

apIPbRIA) S 0f M AE: IO TR PAY ol 'uﬂnﬁkzoLéq a@orﬁq{?ﬁﬂ‘” éé?nma retentlon

| upi n conglutin ganma, exert renar

hypoglsy re theta NG fifith Odblulna AP @®nefudaf OXMih Pihet BtrdGon curve of
showi ng honol ogy hi gher than 50% wi th |upin conglutin

gamtaiine sldedeonpypB&FS6).70% honol ogy) (Kagawa et al .
20 Febs Letters, 226, 145-149, 1987; Komatsu et al.
Bi osci HosieyeacHhe BisecofewongBiting zosuy (6 the9datmedt of type II

E 58% honol ogy) . (Satoh et al., Planta, 188,
fbf&%g a1597@? ateee%ngm disclpsstta and honol ogues

roteins 0_proved ver awer f u
P N cor mcp [ Re presgntp mventlon it has been found that lupin

conglutm gamma as well as proteins showing homology higher than 50% with
lupin congiutin gamma, exert remarkable hypoglycemizing action..
| Examples of known proteins showing homology higher than 50% with
lupin conglutin gamma include soy BG7S (70% homology) (Kagawa et al.,
Febs Letters, 226, 145-149, 1987; Komatsu et al., Biosci. Biotech. Biochem.
58, 1705-1706, 1994) and EDGP (58% homology) (Satoh et al., Planta, 188,
432-438, 1992).
Conglutin gamma and homologues proteins also proved very powerful
- in reducing plasma curves after glucose administration in the rat.
Therefore, the present invention relates to the use of lupin conglutin
gamma -and- of proteins showing -homelogy higher--than 50% -with lupin
conglutin gamma for the preparation of a medicament, food supplements or

foods for the treatment of type II diabetes.
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in reducing plasma curves after glucose adm nistration

inthe rat. 25 Therefore, the present invention

relates to the use of lupin conglutin gamma .-and- of
WO 208104183 ns showi ng - honol ogy hi gher - -t han 50PCT{fPe¢p+001111

lupin conglutin gamma for thedpreparation of a

nmedi canent, food supplenents or foods for the

tregy E‘ésejﬂl{ ihYBRtibh %rﬂﬁ?t%?atemozgﬂﬂﬁ%ﬁ%ﬂ ho(:rzrnutritional

PCT/ EP2004/ 001111 4 The present Inventi
mSoatieast @ eudHgal ottt i 4 I TRy .
“0 c}gd)rrprli siS ngoﬁgjgi{sgﬁ%ogﬁ ﬁl?i %&5%1% o‘?dllgl?%t e?r?]gﬁ@&%\l?mgném%wmg

“horh6T8yOsishBF el 5OMPR B0 ConbHRIM SARG, Yk iR 1i92 THBredient.

as active ingredient. Lupin conglutin ganma is _
pr i @fihedonSutidCzaftmad HURSERMHIA! EXhEAURE a Ssilfs@lifRidlly pure
or as a lupin protein mxture or extract contal ning

pro$éihdof GRGh Ulupin G0 niiwBeeadt | dttaet PAUIRaABARSsa?d conglutin
concentration typically higher than 80% by weight,

garpiref ubdtanthilighpurd Reern080coneBliratibn tgpIvAR yCRIFhRE than 80%
obt ai ned according to the process schematized n

by Wiedglite pBefeldblpddghek thgint @0%ai d process, lupins are
crushed, kernels are dehulled and flaked, which are

t he@onlglatineghraeodrr Be toboginedtatcealingnd she Ardbegsstse@bmatized
deoiled flakes are subjected to an extraction process

in fAcured®r acidic conditions to obtain raffinate A and
acidic extract A, which in turn are subjected to

f urAheording éasashpsocess, Bipang iang cfushedr kéfriatates Achtlted and
follow ng steps are carried out: B) two subsequent
flaksd,rabichoars thenrdeoiledabe eAtnaction withgiolvental Kater ikat, deoiled
conditions, to obtain raffinate B, which is discarded,
tlalsgrd asstsubiactes! togyn prdrdqsianaprosessf At hadgr ecilinscdndotipns to
extract B by treatnent with acids; . D) fractionation
obigin rldingie e pRY  aciicnHERS o Bhichdn dBIm areypwhiertsd tanfrther
20 clarification of the supernatant (SP) which is used
regimeithat er step. At the same tine, starting from

aci g%a&:’tigé tfrroargtraﬁ'llga?tseuA,t {h%gfoflfo%vni]ntghs%egscér% carried out:

B) two subsequent extractions of raffinate A under slightly alkaline
conditions,. to obtain raffinate B, which is discarded, and extract B;

C) precipitation of the proteins from extract B by treatment with acids;

D) fractionation of the proteins, elimination of the solid proteins and
clarification of the supernatant (SP) which is used at a later step.

At the same time, starting from acidic extract A resulting from the acid

extraction process A, the following steps are carried out:

E) clarification of extract A to obtain clarified extract (AEP);

F1)ultra-filtration of AEP to obtain F1-retentate;

F2) diafiltration of the mixture resulting by combining SP and
-Fl-retentate, to obtain retentate DFP and F2-permeate (which is

discarded);

G) pasteurization and spray-drying of DFP to obtain NCGP (native
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extraction process A the followng steps are carried
out: E) clarification of extract Ato obtain clarified
extract (AEP); F 1) ultra-filtration of AEP to obtain

wohoiiyorgbent ate; 25 F2) diafiltration of the 'p.gﬁi/éjgzﬁod/ooun

resulting by conbining SP and F | -retentat

obtain retentate DFP and F2-perﬁeate (-which is

di scarded); G pasteurization and spray-drying of DFP

to obt &ongNOGPgaAmatdve WO 2004/ 071521

PCT/ EP2004/ 001111 5 conglutin gama). The results of

t he Phariesubs oofi e phepmatotogicdi expecanentatioautarticdhout with
conglutin ganma are reported in the follow ng. The
COYPHENyERRING aTg raported tiy the follpvimgcongl uti n ganmma was
testgg in 5 rats conpared with metformn (reference
st andaf QY Pogkwefanizing petisitydistupdn rconghstin @hmthe was tested in

tartin i.,ght 275-300 g, were used. The aninals
f%éFen}Pag% c‘.i"l&hmf?é BHBArefgtRnse siandariy.onnent wi t h
aut 0ﬂati c control of light (12 hour light/ 12 hour
dar kKFE8WMRId es) | tenperature (21 y 10) and 10

hum dj 0.i .59, Lupin conglutin ganma prepared as
repoﬂai% élﬁ %@éﬂpﬁa@?%pv@@ HiagHe weaght 4753 08i g wert used. The
pre-treated

L. ' roups of 30 ani mal s each) were
aleﬁeﬁ%'v&?ergd%ﬂﬁs‘; 1%’??{?Y0&9fbﬁi‘gef;mc%}vﬂl|)%¥n?@%1th automatic control

t hyl I se a2 0S 15 G oup 2:
of SRR SNt il daoiSsiypacsofiieths Sbesstyre Glofpl“C) and
nidivRl e cosghut i n gamma (100 ng/ kg. os in 1% CMC
h%né%lgfworu%%%yclong?uti n g(garrrran?ZOg nmg/ kg os in )1% :

oA B Brialef % RaRel iR F s wsea
100 tAxsJHEASE into in 5 groups of 30 animals each) were pre-freated (time -
30 min) with:
Group 1: carrier (1% carboxymethylcellulose [CMC]; 2 ml/kg os)
Group 2: lupin conglutin gamma (50 mg/kg os in 1% CMO)
Group 3: lupin conglutin gamma (100 mg/kg os in 1% CMOQO)
Group 4: lupin conglutin gamma (200 mg/kg os in 1% CMCOC)
Group 5: metformin (50 mg/kg os in 1% CMC)

All rats were subsequently treated (time 0 min) orally with glucose

(2 g/kg) to increase glucose plasma levels.

Immediately before the glucose adﬁlinistration (time O min) and 30, 60
and 90 min after the glucose administration, all the animals (n=5 rats for each
time) were anaesthetized with sodium thiopental (50 mg/kg i.p.) and 5 ml of
blood was drawn from the vena cava. Blood samples were collected in

syringes containing EDTA (7.5 mM) as anticoagulant, and immediately

-subjected to_centrifugation (2000 g_x 10 min at 4°C) to obtain the .plasma. .

necessary for the enzymatic quantitation of glucose.

The quantitation of the glucose in rat plasma- was carried out in
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20 (2 g/kg) to increase glucose plasma |evels.

| mredi ately before the glucose adm nistration (tinme O

mn) and 30, 60 and 90 mn after the gl ucose
woagisiofisgtration, all the animals (n=5 rats feereasdioviii

time) were anaesthetized with s&diumthiopental (50

nmg/kg i.p.) and 5 m of blood was drawn fromthe vena

rYéhte BEQOQ%%WEIS%QQ@”&; (&@Jrﬁ%ﬁc%d aitnﬁégt %Xlglnggg Sthe glucose

cont al ni ng as anti coagu

coReERE ALl Was ewsﬁét‘daﬁmt%zdr centrifugation (20.0.0 g_x

10 mn at 4C) to o e -plasma. - necessary for

t he ®rvrY PRELGIGUARA el af 3 . : .
quant i t a?gii on %19 ' tﬁtghg?}ggglgeﬁiﬁ S@}%tfd%gf’%réﬁ(gﬁ_%@ UM gdrich,

caUt3 1isAS 00 200iNAE5AL (RETER2A9MQRLLH, £of athéi”tP i{é&é&’f feaction

== =

by enzymatic assay (absorbance at 505 h

(ghucszsexidase anth 6@t was used. expressed in ng/dl. Mre
preci sely, an enzymatic kit (d ucose-Trinder from

Si griéuthemiare, bathtthe3decififhhotomesirnédlibralibn LRI the reading
reagents necessary for the Trinder reaction 5
qeafityces dheydiffarant miasiod) sanaslen seete Falidabet 9T @andidhreagents
t he spectrophotoneter calibration and the reading -
from Fgnaoldrieh df Galématar, prais na-231H| SCUBTR VB! Noainad cat.
b;/ ﬁ_ax@% reagents from Sigma-Aldrich (Calibrator,
AzQ34; 04 T Roprgk nedt, Asd034). ALRPBY corgItifRGemma of
Abno |, cat., A-3034), Lupin conglutin gamma of 10
EE&%RE?”Z was,aged, Meffommin, carhoyraathyb cgheiony Rnd ghe vaoses kits
n various kits for. glucose quantitation, for
b0 SBheionndr orRlind pHRTS! ABC LG capparmetie sppararus
r £ N 5 rich lan, Italy). Al
W}éﬁ%ﬁ Slgjlﬁ&gg(??@g%is%%g]& i‘%hﬂﬁ%gwgﬁgshélry " expressed as
meana |JMgaN r{.0 =B . Statistical R
anal ysi s bg?ﬁm%gn%?;)gtﬁg gfl ?%é\%ﬁgrg rree%\)tpéasse%aﬁ’ J@r = mean

standar@ extps (R1.SH). 4rafigtisall BMIFESShdthedh St :f {&H?ﬂ%&-trea’[ed

cqngl utin ganma at different Concentrations-o
ratet drot (Grojpsvas3 caranides] (Ouimd18 tidate BReRSIuBRA8Sn i (goamma at
ne

curve values (Fig. 2), first by variance anal ysis
di}ﬁ_@r}anhc@centrations or with metformin) was carried out on the areas under
the curve values (Fig. 2), first by variance analysis (one way) and
Subsequently by the Dunnett’s test (two tails) with multiple comparison.
Differences were considerate significant when P<0.05.

Results |

Figures 1 and 2 summarize the results of the experimentation.

The oral administration of 2 g/kg of glucose increased glucose plasma
levels by 2.7 times (85 + 6 'at 232 = 18 mg/dl; P<0.001) in control rats
(carrier). Said increase reached its peak 30 min after glucose administration,
then it grad'ua_lly decreased in a time of 90 min (Fig. 1).

_ Pr_e;ét.LQatInent__Qf rats_with the lupin conglutin gamma, administered 30.

min before the glucose at doses of 50, 100 and 200 mg/kg os, induced a

significant, dose-dependent reduction the increase in glucose plasma levels
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subsequently by the Dunnett's test (two tails) with
mul tiple conparison. Differences were considerate
gny.kicant when P<0.05. 20 Results Figures 1 and 2
Wozdlﬂ)?ﬁﬂn@rblhze the results of the experinmentati oRCT/ERYGPEN1I
adm ni stration of 2 g/kg of gl ucose increased gl ucose
- plasma levels by 2.7 tines (85 6 at 232 18 ng/dl;
(FPp=:0l @0dR)in control rats (carrier). Said increase
reached its peak 30 min after glucose adm nistration,
25 ti¥ere pertipudaiip) cynsideringsihd drsa airdderahef o189 NAUC) values
(Fig. 1). Pre-treatrent_of.rats_with the |upin,
repergl uni iggdmihe effntmtgtmreddwal. 200 m@keeboo 1uPpR conglutin
gl ucose _at doses of 50, 100 and 200 ng/ kg os, induced ~
sanma; (vl ¢ iTaNP0 1238) wepentgarableductidomott dignifianeesE fferent
in glucose plasma | evel s WD 2004/ 071521 PCT/ EP20047 00
frqm; that observedriig, Growpdd Apnimvaiseppeatreated avitly 50 me/kg os of
cansi dering the_area under the curve (AUC) val ues
me BB?“(‘gcfAi[%Cﬁé?fSQ,i 10D.ef fect obtained with 200 ng/ kg
(o] lutFi n congl Tti n g?arma (AUC = 2090 238) was
abPtained Hvdltstleanly shove that| greciredteremtofsraty orith lupin
t.. observed.in (animals pre-treated with 50

th G S
corr}&fl%n §amuaa S}g{lﬁ&pﬁﬁﬁ)re@gm the) pgweaszoin) glmynse plasma levels

al results.clearly shqw that pre-treatnent of
-re?@@@gﬁ%ﬁ 9f6EF{\ml%lc§ﬁaf18%i0f?33ﬁ%§ %Eg/e-ficantly reduces
theﬂﬁéﬁnﬁ se in glucose plasma | evels resulting from

oral "a iStration of glucose 2 g/kg. 10 Exanple 2

Pre | i B.flakes Approxi mately 4.500 kg of

I up?% rhﬁgn%%l&:@dﬂ%%%ﬁ hulls were separated from

ker . b} ainRi 0 kg of kernels and 1.060

kg gfﬂ lﬁﬁthq%a%%?ﬁgd k%efbnfgﬁlgp Ner &' FFarEFhed andohudls were

sePhiaked \BRS &drRLlsS tNEY ©b Hin%fjé.@tolﬁot@’;}%E%n\"j‘c\;ﬁs%%dbﬁ'o%’ kg of

40C to prevent protein denaturati on?
hudliss Kl-rﬂﬁ&ralel@ernels were flaked in a roller mill, whose rolls were kept at a

temperature below 40°C to prevent protein denaturation. Yellow disk-shaped
flakes were obtained, having bulk density of 300 to 330 kg/m’. |

Oil extraction

Batches of 500 kg of flakes from step a) were filled up to 2 m height in
a vertical pipe of 900 mm diameter and deoiled by percolation with hexane.
The extraction procedure was repeated 4 times and consisted of:

1) percolation of white hexane until 500 1 of mixture had been recovered

in the tank,
2) recirculation of the mixture for 15 min,
3) drain off of the liquid portion for 15 min in steps 1 to 3 and for 30 min
in the final extraction step.
Hexane_still_present-in-deoiled .flakes was removed.under vacuum. (250.
mbars) with stirring for 150 min, to the hexane final content was 250 ppm,

which was subsequently reduced to 50 ppm though air blowing. Approx.
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wo 206@mstep a) were filled up to 2 in height in

flakes were obtained, having bul k density of 300 to
330 kg/n8. G| extraction Batches of 500 kg of fl akes

a
vertical pipe of 900 nm dianmeter and deoi | eRCHEP2004/001111
percol ation with hexane. 20 THe extraction procedure
was repeated 4 tines and consisted of. 1) percol ation

439 kgwef thitreflakes wiasidbtamedl of mi xture had been

ered in the tank, 2) recirculation of the _
Ar COtV' exftgact er aidily apmditibhs of the |i qg|5d_ pon]l on
S5 mn.in.steps 1 to 3 and for 30 mn in e
; io:]ah %els(& PEMhigs ﬂgii(gsg)wer_e suspended in 1.800 ml of cold acidic water

- i-11 - nt_i.n_deoi _|ed-flakes was |
atréﬁé@gg& E'ae%' @gréut?ﬂ;?}?q@t@@-_fronn‘dér.%)tom-f.l?.°€t iwith N8echanical
for 150 mn, to the hexane final content was 250 ppm -
SUFHRE r’f‘%\}&g@% (BseqtRIRt AYd catiastad o5 bhoppnAphougmately 23.6 1 of

| Q. rox. WO 2004/ 071521 PCT/ EP2004/ 001111 8_
31@'3%@&39 %%Aﬁﬁqqoéofl?e‘ﬂpeg sidgpthravedounytherextisiction. 385 kg of

' i dj. diti . 185 kg of white
rafffld A bl 1" U0IE L oR Bl 542306 Wrcopbiemma b koncifugasion.
BY&e * fRe®

ation o el Dot they %lor'lolizg:l'kaline
OB d Lo keep pH ac di ot hroughout the ext ?2\”0?90?.

isagr‘g fglfbstt glfegﬂ(; ‘;3 Sgskgéorf?ra??g%%izgg%rleggtgg%é‘g é{f:iiﬂgébrgﬁrof water

T e v I Tih B bRy sy @' vpt, or 1

honaf Theabhutforners eadé@Wias 50l i 305k £§ bent®StBktol SB
OI[7lf‘a2-7.4. and at 28.2 to 81.5C wt%tnec{wrgmggen SHAR

2040i txpprgxihaely rns f of IM heloE Thge Splyt *{?‘5}4’92@{ alkaline

added with 50 m of anti-foam ng agent Stru

- throyighout thspmukiatiemel y 19.6 1 of 3M NaCH were used to

kee H al kal i ne )
© Rp%roxunately 945 1 of protein extract were separated from the

raffinate by centrifugation.
In a second step, the raffinate obtained by centrifugation was extracted
with 540 1 of water at pH 7.3-7.4 and at a temperature of 29.0 to 32.0°C for 15
min. 0.3 I of 3M NaOH were used to keep pH alkaline throughout the extraction.
Approx. 595 | of protein extract II and 242 kg of raffinate B were obtained.
Protein extracts I and II were combined to obtain 1.450 1 of protein

extract B.

C) Precipitation of proteins from the protein extract under acidic conditions

Protein extract B (1.540 1) was added with 16 ] of 3M HCI to adjust pH
to 4.6-4.5 and with 50 ml of the above anti-foaming agent, with mechanical
stirring-at 85 rpm -Proteins-precipitated-at-the iso-electric-point (pH-4-5).

D) Separation of precipitated proteins from the supernatant

The protein dispersion from step C) (approx. 1.550 1) having solids
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t hroughout the extraction. 15 Approximately 945 1 of
protein extract were separated fromthe raffinate by
centrifugation. In a second step, the raffi nat e

obt ai ned by centrifugati on was extracted
WO 8P4/ 0dt%8r at pH 7.3-7.4 and at f’E 7@98&%1(1)11

q)Naen'per ature 0 .
32.0C for 15 mn. 0.3 1 of 3M C]—|vvere used to keep
pH al kal i ne t hroughout the extraction. prox. 595
cohtarft pangirg nfrext ldacd tbl 1 hrid vk Dok gvast sapmfat twitls avetigc-type
obtained. Protein extracts | and Il were conbined to
sepbtaidn al 64880 Ipof. Poledeicontenttinathe Ssubingrcdeiibed axteast was
of proteins fromthe protein extract under acidic R
0.060d.1 ivohSe. Rppraiimasslyr bdd 08 qficlarified supenaseride Piiang 213 1
16 1 of BMHC to agIthust pH 25 to 4.6-4.5 and with 50
ofnsludge twiercasrpagatadt Theodin Mgty eontent; thth%%lﬁaﬁieéa$upernatant
sti-rr-i.ng_at_85-r-p .m _P-roteins
wm 8- Qﬁt%t%@-dlé’tmﬂﬂéf CP%‘@J%‘F%E@%W&alwc’ﬁ‘ilns(pH 4-5).
Separ ation of .precipitated proteins fromthe
E): T G teR of spersion fromstep C)

1.550 1) havi lids. WO 2004/ 071521
é@-‘?ﬁ&%ﬂe@zmml (oSh8rhe p'm Ehg.ew FrERAY Eivwg dry

vol 9% was separated

mgtgsSonbiL BIRS TEERLD 17 Yol bt tcfa{gfa & afing atise-type

seRareiOR af V"ai%o SuBerRecalidtte #@Aﬁ 3ot mTil hé?fuﬁafg efiract was

fr@ﬁéﬁrfﬁﬁg-r B Yathrto%s %?eBOﬁol& ST ARR agd 100 1 of
' 70%

AR O el AneEi SO Bpnst A B éd%ﬁ?%h?%ﬁ%% (BER) was

26}2‘:?%’/% &rdﬁ %ﬂa?&r?og@ FH@ '%¥otag§1'5t§1;ns cont ent

ranglng arirfréed using a

£ $ ALY RRraREPEE BlaPlfid oir2QQ AP The solids content

Trmthe resufting ctarrfred extract was 10 fromO0.1 to

0. 15750h of’?ﬁpp&&’é adjus@@ froff pAl AKithi 690<-t7r@§hd (cOBERntrated
and 100 1 sl udge "were separated. The solid

IO BNnehibrhhe wralfiltiaibnexst Basdrs (pAeRur¥and 40°C until the final

volume had been reduced by a factor of 10 compared with the starting volume.
The dry matter content of Fl-retentate was approx. 7%, and dry matter
contained 50% total proteins. F1-permeate was discarded.

F2) Diafiltration of SP and AEP

233 1 of clarified supernatant (SP) from step D) were added step-by-step
to Fl-retentate, and the rni-xture was recirculated in the mémbrane until its
volume had been reduced to that of the starting retentate. After the final
dilution step, recirculation was continued until the dry matter content in the
diafiltered retentate (DFP) had reached a maximum level, which ranged from
145 to 15.0%'> and dry matter contained approx. 84% total proteins.
FE2-permeate was _discarded.

G) Pasteurisation and spray-dryving to obtain NCGP

The diafiltered retentate (DFP) was adjusted from pH 6.5 to approx.
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2.2-2.5% and dry matter contained 25% total proteins.
FI) Utra-filtration of clarified extract (AEP) 700 1
of AEP were adjusted frompH 4.5 to pH 6.0-7.0 and

concentrated 15 through nenbrane ultra-filtration at

WO 28043181 pressure and 40C until the final voIPGREPRGEE/001111

been reduced by a factor of 1016onpared with the
starting volunme. The dry matter content of

o RSN AL5 IS S Y S AR o
o 8 A DaBn P AR 338l Pl i emperaar
ESARLPLeR09C g ROBP S UL S £ OFLOELLE Bl P ae

e ‘menbr ane” unti vol u

po}j\ittfetr Whs %Eﬁaﬁ%@& HA9 theteNEAtEm ﬁlhg[a} %ﬂ@g@xéﬂs{%llpfirattﬂxé The dry

ution ep, recirculation was co

matEdr B8Rl rERBEE ook e to Cbﬂa%%l tﬁ?gldoxri a?%lg/?na %5“?2&5 native

had reached a  maxi num | ev I ch nge

coh@lukin Q¥nnAN ANAIP IRl %t&igfaaaﬁg@g;fpg@ga%sél% total

proteilns. perneate as dil sca teurisation

and GdHgwtifl E%zhﬂﬁlat QI%@HnamnESqugPsf bk &IsE coon)l:ai%84.7%

d
retentate (DFP) was adjusted fro 5°to appr

praﬁ@ﬂéﬂ@?&@/@%iTCH—ﬁ(EF@@%f/d}?1ﬂrila3eter.,1®18'Hn§at§er Bsata! tagcalculated

40-65C in a heat exchanger consisti'ng of a |ackete
aniuet ofB 1319 Githdicenn@ée dubsRhess ANEE)EW;idLe BorRbitiy i
dryer. The air inlet tenperature V\EIQ.S e{dj gsltle to1 1%51&(16X of

NeGP apHIERdl Nag@ésusesiuBohds ¥@.o,per hour. The dry
powder was separated fromthe air streamusing a

cyclfoowrdipar &t Othe Theesdny Inv@iti®l, Comlo®ifin #AG8Ha will be
from94.0 to 95.2% Approximately 4.5 kg of native

adoongdtetddnodiyrei thiCa)nevas inkbaiviadidn emtl @dtlerofudaices with
Congl utin gamma prepared according to this process

useBHt af wonmleRmntanonetingy, GoBRbimitéd andtablety daysules, granules,
matter. Dry matter contains a calculated anount of
pogvders ni wreRfenai¢ edhes Ukt addes pimBBpcemitalogermulations can be
sol ubi | i.t.ﬁ/ i ndex of )
prepared with conventional procedures, using ingredients known in the
technique, such as excipients, ligands, disintegrants, lubricants, stabilizing
agents, and the like. Dosage may vary, according to the symptoms, weight of -
the patient, severity of the disease and the like. 1n case of an adult human
patient, the total daily dosage of lupin conglutin gamma will range from 150
to 750 mg, preferably from 50 to 250, in a single dose or in mulitiple doses, for

example one to three times a day.
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10 NCGP at pH 7 in 1% aqueous solution is 72.5%

According to the present invention, conglutin gamma

will be adninistered orally, either alone or in LLOYD WISE
conbi nation with other substances with wuseful or

conpl enmentary activity, fornulated as tablets,

capsul es, granules, powderd, syrups and the like. The
pharmaceutical fornul ations can be 15 prepared with
conventional procedures, using ingredients known in
gIhgIMS:chni que, such as exci pients, |igands,

disintegrants, lubricants, stabilizing agents, and

the |ike. Dosage nay vary, according to the synptons,

wei ght of the patient, severity of the disease and

1t he Thkeaiselof lupse cohghnimgdamimad othe Pipatition b@ medicament,
total daily dosage of lupin conglutin gamma will range
féodsuponmzits or I1&&dsfpr the efeatmehy of tyyre BOdiabe®30, in a
single dose or in multiple doses, for exanple one to

three tines a day. LLOYD WSE 11 CLAIMS 1. The use

of lupin conglutin gamma for the preparation of a
2medi Theemse, acBofding ®upplianmdniod @rlupopgsofedn nlieture or extract
treatnment of type Il diabetes. 2. The use according to
centaimmg said gohghitin gamtei.n i xture or extract

containing said conglutin ganma. 10 3. Pharnaceuti cal

or nutritional conpositions containing lupin conglutin
ganma_as active ingredient. 4. Pharmaceutical or

3nut r Phammagevdimap oxi nutsisonsd canmipesjtivos clogitandng lupin conglutin
conprising a lupin protein m xture or extract

gemmapnpelgve ipgredeotigl utin 15 gamma. 5. Lupin

conglutin gamma as therapeutical agent. 6. Lupin

congl utin gamma as hypogl ycem zi ng agent.

4. Pharmaceutical or nutritional compositions according to claim 3,
comprising a lupin protein mixture or extract containing lupin conglutin
gamma.

5. Lupin conglutin gamma as therapeutical agent.

6. Lupin conglutin gamma as hypoglycemizing agent.



