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WO 2004/ 093560 PCT/ AU2004/ 000515 -1 "An I nproved
Met hod to Produce Lupin Protein-Based Dairy

wourbhstostsbes” Field of the Invention This i nveQriasnoo4/000515

relates to an inproved nethod for the purification and
concentration of lupin proteins and particularly an

i nproved nethod for the 5 progluction of lupin

protei n-based dairy substitutes in the formof an
AGUTIYvRBaNStHIY & Prodiuce RUDIT PRSteiHIB AU £ Dafry $istitutes”
I N"TNe productromn or_derfvattrve proaucts tnat are
substitutes for processed dairy mlk products such as

yigjd afithe Ingentieram and cheese. 10 Background Art

Lupins are | egum nous plants that yield seed (grain),

T SRR LA, R0, BB ek SR purtcaon anc

eoncardratient sf lupinpproteimedangr parizuleslyr a8 himpgropedt @ietitod for the
of hicgh nutritional value, but relatively lowin fat.

prosiicHan oft lupinb soteirvbasrd waindeubsiityes dBsthe fryh of an aqueous
0. ace milk=1 ik iV lLacement C

EF@SU&&%@&; I a‘?@%h? hédlégabl e?Pe}dge%/rllﬁ)snmgo&geanslon of derivative
prehueis tredttare substiutels faroyloeassad dkiry anitk proaltotsasuch lak yoghurt,
rOdUCtS"'?lﬂe {;/an of these attenpts contain a

fﬂeé@??gh@ A e‘i#/%cess for renoving undesirable
anti-nutritive substances, particularly alkal oi ds and
Bakkdidund iagpsaccharides (eg EP 084 547 descri bes

using water as the extractant for debittering |lupin

grain). 20 Plant breeders have inproved the quality of
topimsrarealeglminousgpkants thatdyieldeseach ¢grain)handearsl 8 wafluable break

t hese. undesirable anti-nutritive itter) substances .

FtpP %5‘8%66&‘}‘?@@9&‘%%6@@ o 1 &%‘%‘FGEFG ??Oé‘ﬁ@"%%&”&?yonme“ts-
fagmeasrd(driin) idTREN ik peGteRs oft Migh FRitdtidria® VaN@, bR relatively low in
| upi n processing. EP 449 396 deScribes a process for
fAteBeavious atterapisrhavel keerwmiagde teripreesss lupie @ain sprodyce milk-like,

T Cipl el Bt SR B SR Hpalb ferein ater
verhRyd “soyisearenilkt Bhe Rspmeian raildpidieicRypt ei n-

containing lupin mlk is pressed out. The resulting

mlk is intended as a raw material for the ] )
MasyAafdheem aliempboeQriay 8 predigateent preseasfer removing undesirable

dhi ALYt ced HariANIAGE SikdiGidl Naid CBRaRY Biktaccharides (eg
I ng E{ nt %e

separates upon stanh I Nt0 a transluce
EP 084 547 describes using water as the extractant for debittering lupin grain).

Plant breeders have improved the quality'of commercial lupin grain, and
decreased the levels of these undesirable anti-nutritive (bitter) substances in
modern commercial (“sweet”) lupin cultivars and so decreased the importance of

the de-bittering for lupin processing.

EP 449 396 describes a process for preparing a lupin milk, which mirrors one of
the methods used for processing soybeans for soybean milk production. Soaked
lupin grain is ground, stirred in water to give a thick paste and the protein-
containing lupin milk is pressed out. The resulting milk is intended as a raw
material for the preparation of foodstuffs. However, the main disadvantages of
this process is that the product separates upon standing into a translucent whey
overlying a gritty yellow sludge containing the water-soluble, anti-nutritive
substances described above. Human consumption of this product has been
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30 overlying a gritty yellow sludge containing the
wat er -sol ubl e, anti-nutritive substances described
weahoumosssoman consunption of this product has Be®aU?d4/000515

2004/ 093560 PCT/ AU2004/ 000515 -2 reported to result

in unsatisfactory odour, visual, textural and taste

responses, as well digestiveXystemirregularities

and flatulence (Kyle, 1994). The product is not

I%E)'O gltS rb8Y né‘a"us@aét@ﬂﬂoddhr' Véﬁbf téb&uﬁb‘? #Md taste responses, as
|ent erlvatlve products (Camacho, et a/.

weuselgezhwgystenamagmw)s antdflatslence {Kyles 1.9&4) b&bea product is not

ed 5 on _a, COMEELCI sca e

SHIERAEST uoS X PallRng BRol s Ao SRk eS! b8flvative products
(CHRLAEY, At/ a 1088f ahand @t BY. 02B6() altd A8 sOEBRisCtnot been developed
sol vents to renove oil fromthe flaked grain. The use
on agpermenlialasale.i s expensive, potentially
enV| ronment al | y danger ous and potentially detracts

t [ K:

pro ?I%’[lqu%g]% dsm?&fh% r?@ Plg):t%’ib% ﬂgﬁfzg umeg incorporate a

d@M&Ir@O@@c&% usmghmgaalc(ﬁgvedﬁtd r@ﬁaﬂ)vé@ﬂ)frorartbe rﬁkaaked graln The
a%éjllcable to lupjns. There remai.ns a comerc

c@esglvgpwppeexe%@stlveef pelentia %lrpgmeamltaaﬂy Qangerous and
PR B St R AN SR

products such as dairy m_I k and dai By mlk derived 15
Pthetunethodsuefhpratein edsestion sigvalopedriar isogbearsifeg. US 4,241,100)

Su r f _the |nvwention The present invention relates
?@H&Mf}ﬂb?g? hbq %%arl ng a | upi n-sourced protein-

enriched preparation suitable for use in lupin mlk

FREred RIMAIAL & @oRTnaEheRtl heetiricd provideh adsiampigr castrgdfectiee and rapid

steps of: (a) solubilising the proteins from| upin
pigeduE fog PRoduAing PrateingaAations SoUEd e Ile[nagrprthat may be

ng,?d 0 %a'tslét&&ﬁgteo?&l ?F&ﬁxct?%cgw }a %@p'nlw H(S'a?ng dhifmilk derived

pr €ci pi protein
proeiuets) saol ias lvkeepe eymgtairi amd ltascrebeen sol ubilised in
step (c) the pH of the preparation may then be

adjusted to a pH of _between ?Bgéi 6 qnd 7.5. In a
preferred form the PHIYRAFHA e 2 et hod for

produci ng a | upin- 25 sourced protein-enriched

Wﬁéﬁﬂé%ht%v@r\tldna@l@te%% & 9eethd |fd9||pﬁfép§rﬂn§ #Nupitdiorced protein-
derivative products, said rising the

gn@@@cbpreqaagtl@"esg&ablajoa usgplnnlupm milk and derivative products, said
method comprising the steps of: (a) solubilising the proteins from lupin meal using

alkaline conditions, (b) precipitating the solubilised proteins, and (c) solubilising
the precipitated proteins of step (b). Once the protein-enriched preparation has
been solubilised in step (c) the pH of the preparation may then be adjusted to a
pH of between about 6 and 7.5.

In a preferred form, the invention resides in a method for producing a lupin-
sourced protein-enriched preparation suitable for use in lupin milk or lupin milk
derivative products, said method comprising the steps of: (a) selecting a lupin
material and milling that material to produce a lupin meal; (b) solubilising the
proteins in the lupin meal using alkaline conditions; (c) separating the supernatant
from the precipitate; (d) precipitating solubilised proteins from the supernatant

produced in steb (c); (e) separating the precipitate from the supernatant; (f)
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material and mlling that material to produce a |upin
nmeal ; (b) solubilising the proteins in the |upin neal

wa0ngadehal i ne conditions; (c) separating thePCT/AU2004/000515

supernatant fromthe precipitate; (d) precipitating
sol ubilised proteins fromthe supernatant 30 produced
in step (c); (e) separating tIg-precipitate fromthe
supernatant; (f) WO 2004/093560 PCT/ AU2004/ 000515 -3

%hHmﬂhg%é‘%r&?ﬁ‘ teﬂ%lé l‘iilrcg’t'gg‘?s‘ ?é*)t Rj0s®id the $19of a1k 'ééfubﬂl%ed protein

e sol u n preparation to a
mfeplaeaumeto @bt 06 efdegn 5ahzcwtp6 aam@ &.2 to upioduse ua diepin-sourced

t.ei n-enri,ched aration. The present invention
grlog ”Teé]”’(i‘ﬂgg plr%o%{% '%'g'i n- sourced protein-enriched
preparation 5 produced according to the any one of

The ﬁﬂ&é?ﬁ%éﬂﬁéﬁralm%m@’s%% lubfh-86igtickt Proteifenriched preparation

i nvention provides a nmethod for producing lupin mlKk
piegiused lagpPrdingria theduy ang p@@@pﬂ@tﬂ@@ﬁﬁ%ﬁﬁb%h@r@m

substitutes for dairy mlk or soybean mlk products,

F\ﬁé&dlﬂBﬁ hipd @%%fdrﬂ)ﬂﬂ'l&ééea he%ﬂﬁd %br Pﬁé’t‘i)ucﬂ{ge@%" Q’Iﬁlhgand/or lupin

I N-Sourced protein-enric prepafation-a
mrdk d@mtehmenptdmmis)thdbsarelmmstitmiemfwr dairy dnillitomgoybean milk

the | upi n sou ced protein- enr preparatlon to a
%&SQM r@ﬁ@lﬁ’i‘t‘ P'és'f‘%rt ?J#&E’ Mg a milk product;

ar@)(c) Bﬁagi X tQ iLpR- Qédu‘éé& HoRARIACREd pdr@ﬂblﬁét%n according to

required duce m |k, which products nmay be
sel ec’th@dnéﬂmd(s)lﬂasgrlbe@ heeeig] st i ng of: fats; oil; 15
ifiers: lts; . vitam

RO AR, S LObbReieRd b e Wrpgtion o -

I upi nccﬁﬁdéﬁtr@h@ﬂ@gﬂéblée’fbﬂgretﬂaﬁnPlaomnk@mmdand
protei n-enriched praﬁaratlon upin mlk and_| upi n

m{ck proadding for der ut%)ﬁ)r@wﬂtl%tFPT@dQCTéeE%MTEthO produce milk,

herein v

v oL AP BB, FA ! 8o BAGPLADY 1R FERUR fefing ot s o
pal at edrbbhidratsuyeatdsifies; stitsvitaninsg, @tcdOusny bgants.

based products. As such they have clear commercia

application as, substitutes or aJternatives for dair

ﬁuﬁkean@ed@veptwﬁ |rﬁfé15%a9c'y§'rgua isghansing tobig-sourced,
b

?nquﬁlnc&r ?r@?ﬁra‘ﬁeﬁ q_"i{bllrtﬁ'm f}ﬂf yog Ik%r@gué@yﬁ?ééﬁced by the

pr o at’ subs cheese and
rrraebh@d$dascr[badahdamh baverbasn foundf tot be hlghlgraqceptable in terms of

appearance, taste, texture and overall palatability compared to other lupin and
soybean based products. As such they have clear commercial application as
substitutes or alternatives for dairy milk and dairy milk products such as yoghurt,
cheese and ice-cream and soybean milk and associated soybean milk products

that substitute for yoghurt, cheese and ice-cream.
Detailed Description of the Invention
General

Those skilled in the art will appreciate that the invention described herein is
susceptible to variations and modifications other than those specifically described.
It is to be understood that the invention includes all such variation and
modjifications. The invention also includes all of the steps, features, compositions

and compounds referred to or indicated in the specification, individually or
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25 General Those skilled in the art will appreciate
that the invention described herein is susceptible to

woaoiawssens and nodi fi cati ons ot her than thosePCT/AU2004/000515

specifically described. It is to be understood that
the invention includes all such variation and
nodi fi cations. The invention -a4so includes all of the
steps, features, conpositions 30 and conmpounds

ESTeRkiver éﬁﬁ Qn Iy' 25 At 88mbihdtidRs SHEahY ithdt bPMore of the steps or
I ndividoaally or WO 2004/ 093560 PCT/ AU2004/ 000515 -

f&atlln@@tlvely and any and all conbinations or any tvvo
nore of the steps or features. The present

Iﬂé et hBaiftin koo oEdted RAERRToipkBapic embodments

déé@rmé@d hemin,t ibidh Bpo deteptedximiel poiosencd @k&mphﬁcatlon only.
Functional |y eqU|vaIent products, conpositions a

Fepelinnallyesiuivaiant Bodietsi sompesitigrs gad srethads axe @Iﬂaﬂwﬁhm the
WS%@Q%@B@%@%@%% di scl osures of all
pu I call ons I NC

atents, patent applications,
journal articles, |aboratory nmanuals, books, or ot her
Wbe warding sn)isc:id;ﬁwds o r el pulalrceatioher(értm}udim@: qnaﬂmﬂai pdtdmy applications,

oD E At Eies cBReraioot BBy Baks o FET igeLmigitplgted herein are

RE irtonssrated MVrEREsh@.  NBOSEMIEY; th N8 hiadeN€hat any of the
fireld to which thi's invention relates. As used herein

teferansem canstitue @rioaradt odare \adt pf 19 cenunon lgeneed émowledge of

s o KBl b B o PEEN B ETBR leccar 11y T

directly fromthat source. 15 Throughout this

Aegddd h@ﬁélmlthe tﬂéﬂnegcterﬁ\fw g &ddriveeldfiiome shall ey vakee, to indicate
the word "conprise", or variations such as

ﬂ@én@rﬁ;%%‘é,f*c émteg@brm@y heebtaifed| rge @ndartiqUuryg sovgee albeit not
égsa},y%,y%mfxqfdrﬁ@h&f rsdated integer or group of

e er he ex c usion of any other integer
or group of integers. Other definitions for sel ected
ﬂ'hrcmghwédhﬂsespm*aﬁﬁaﬂipnbmrﬂemmme/vicbhtaxt tragquides aithenliseothe word

gdescri pt,ion of the inyention and appl,y throu hou
Taais: Aoy diatioTeoeas “SnBr el "bomb Wil e understood
icﬁﬁﬁﬂy‘%ﬁé ifcRidiGn B S%tél@ﬂ%iég'éﬁb? gkﬂﬁ) SR §'b|uﬂ Boffhe exclusion
commohl y understood to one of I nary ski in the
af any otheaiiniRgeher gnevpriafiiniegers.

Other definitions for selected terms used herein may be found within the detailed
description of the invention and apply throughout. Unless otherwise defined, all
other scientific and technical terms used herein have the same meaning as

commonly understood to one of ordinary skill in the art to which the invention

belongs.
Description of the Preferred Embodiment

The inventors have found that by following the methods described herein they are
able to produce a new lupin-sourced protein-enriched preparation that has wide
ranging applications in the food industry. Preferably, the product is used in the

preparation of lupin milk. Lupin milk can be used as a substitute for dairy milk or
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The i nventors have found that by follow ng the nethods
wdesmrookssd herein they are able to produce a REWAU2004/000515
| upi n-sourced protein-enriched preparation that has

wi de ranging applications in the food industry.
Preferably, the product is use&din the preparation of
lupin mlk. Lupin ml|lk can be used as a substitute for

j i it 249 Ay084 5 i i

S )t/)%égn%%leﬁﬁa%nor |{b%c§%&gé&u%:£éd togpﬁo ucéﬁgrc;ogj%semclud no:
withqur dichitztion] yadhuwdt, hpeesaiandace-créaniit at i on, yoghurt,
cheese and ice-cream In one aspect the invention

id [ t hod f duci L, upni_n- .ced .
2ok PeTE 8 ah O B2k Mafiek BB ABUERET i souree
iriokdinandicHEd pyaldrato® s0RASIE For uSe FRiUPinTAtiRQthd derivative products,
conprising the steps of: (a) solubilising the proteins

$aid methpd eompaisingsinegptepkafi ne conditions; (b)

r tat 1. il1 1S, PSR
CorabRbEiBe e BB rorh B RSy afdfip Songijons:
Ong) preeipitanh@iie sslubitihed ppotepar ahdon has been
sol ubillsed by step.(c) the pH of 10,6 the preparation
carkc) sRinbilEng dpe gracipitaied Prrels YSGREN: about 6 and

7.5. The resultant product nmay then be used to

Bh@?‘i‘ﬁ@ p'ré’t@ir{—‘emiéﬂéoagr%tda%idh Rad beBh WUMiFsedby Btep (c) the pH of
S f | kK and

particular use as su Itutes for dairy m

theybreparationkcanr tercbe .adasted do reg pHoofabgineesr aleelit 6 and 7.5. The
enbodi ment,, the ipvention ovi des met hod for, . .

oot pdhof pyiheB e s Bianate dih ciland lupin milk products
RItE PRFRUIR Ustad Sl Litdies fos@aihymilk anareiypehn dnilkipioducts.

m | k and derivative products, said nethod conprising

the steps of: (a) selecting a lupin material and

Aqudemlg;_ thoa Prefered embogimanicdne invgntiprmeypyidegpy method for
BERHRIL, 3L RE AR el Echial Trehatiohosohunt! W use i

?f@@iriﬂ'ﬁtlmiﬂ:mi[ldén@déﬂﬁihfeﬂtrbdgctsphaibirhéthed qonaréisims the steps of:
romthe supernatant pr oducedI in st (?Ea}%c_%- 20 (e% . .
seffal selpiing A dipin Sataliakand Miling that raafsariQRIRAUCE fylupin meal;
sol {bi Ll &g At BLtat: i NS §8ditions:
e LIRS, B P Bk cbiions:
pr éppseparating theasypherobtant freeethe precipitate;
(d) precipitating solubilised proteins from the supernatant produced in step (c);
(e) separating the precipitate from the supernatant;
(f) solubilising the precipitated proteins; and
(g) adjusting the pH of the solubilised protein preparation to a pH of between

about 6 and 7.5 to produce a lupin-sourced, protein-enriched preparation.

Preferably, in step (d), an acid solution is added to precipitate the solubilised
proteins. The acid solution should adjust the pH of the preparation to between

approximately pH 3 and pH 5.5.

Preferably, in step (f), an alkaline solution is added to solubilise the precipitated
proteins. The alkaline solution should adjust the pH of the preparation to between

approximately pH 8 and pH 10.
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about 6 and 7.5 to produce a | upin-sourced,
protein-enriched preparation. Preferably, in step

woOdda4/0as56aci d sol ution is added to precipitat ePCIRAU2004/000515

solubilised 25 proteins. The acid solution should
adjust the pH of the preparation to between
approximately pH 3 and pH 5.56Preferably, in step
(f), an alkaline solution is added to solubilise the

/Q&fc‘ﬁdilﬁbt% efh eREAL ﬁio‘ﬁé prefgred lerhbatBmeak UtHO invdivhd provides a

adj ust “the pH of the preparation to between
rmpthasi farepredycing 8 lapin-gsraeyl, moteioearigbed queparation suitable for

PCT/ AU2004/ 000515

O Prgt B bair e, 2 BS VR 8 Bie0 SR B fog spmpyising the
dt8ps Bf.oduci ng a | upi n-sourced, protein-enriched

preparation suitable for wuse in preparing lupin m

an e )glesting & L swnierial ar@amdhrreth%mteﬂﬁlrtpsnrﬁéuwé lupin meal;
gl?f?%{ﬂ%lh% é?))r %ﬁsol Ltbg%ﬁp ln‘f@él usl@I éﬁkérjﬂﬁ aokkifibhd; N9

SO| ?mépﬁam theot\@iarnatant from ﬂhemrecm)ﬁaie usi ng al kal i ne
condi ti ons separatin r nat ant from

pr é@) @fepw’f@tm@ &pl%)a @@ﬂp@rpgam% 0§b syperpgtamt éwged in step (c)
from Gélﬁ%%o%&i'& é“] OIQr\QIHH:?\e %btl@g)f just ﬂ‘% P—I to between

acid soldtion i's capa Ie |ng
bet vveaahmutlﬁ-l 3kmmitph¢l€|53 and pH 5. 5; (e) separ atl ng the

tate fromth t [ ubili si h
D 461 Sprnatetn ottt TG e Sirelidtail sor ution o
V"h'(ghsélgbmﬁﬁ?at‘Pl'eepfgce%}f)Qté@tdr&@ﬁshQsi@b bR é]?élﬂﬁseﬁomﬂgﬁt which is

adjusting the pH
soI ut capabbe epadjesting tha pp t()fo)etw@eraapeupr [Setngkphl 10;mnd

or 0bediuElita b+ pEie Bgfin SERRIELHLERR () to i of between

m | K gpodtPhid M3 o leture d [appkstireed prdteipi-eniehgdgsrdparation.
protein- enriched preparation is first prepared by any

one of the above net hods. The up ur ced
thmprﬁdéﬁmgdh@a pille o fupin eﬁlkud§rWﬁemra§P@I§t 8duRig-sgurced protein-

R SR 5 R0 9 0 ] Bolfos. o

Mptraﬁmmleedrm‘otethh-eunbm‘@j poEpdratiam es ﬁ[ﬁ]leddjuated to a concentration of
appropriate I

gp@\(ﬁe& 3 and 53% (\B}vs) a?tce? whli’gh I?a’cs olls, &arboR é) dra esl Veamulsﬁlers salts,
vitamins and colouring agents are added, as appropriate, to produce lupin milk

and/or derivative products.

Various modifications may be made to the invention described without departing
from the essence of the invention. The following description is provided to aid in
understanding the invention but should not be read as a limitation of the method

that forms the invention.

The first step in producing a lupin-sourced, protein-enriched preparation suitable
for use in, for example, a lupin milk product is to prepare lupin meal from lupin
material. Preferably, the lupin material used in the method is obtained from
narrow leaf sweet lupins (Lupinus angustifolius), but other lupin species may be
used including, for example, Lupinus albus, Lupinus luteus and Lupinus
mutabilus. As used herein “Jupin material” is not limited to lupin kernels, rather it

includes any processed lupin material (e.g. partially processed lupin kernels) that
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Various nodifications my be made to the invention

descri bed without departing fromthe essence of the
wonverwssen. The foll ow ng description is provi #eTAQ004/000515

aid in wunderstanding the invention but should not be

read as a linmtation of the method 25 that forns the

invention. The first step in-pr-oducing a

| upi n-sourced, protein-enriched preparation suitable

dBY b&fourl 1d %rn?l’ffﬁ)'ﬂph%al a LM KerelKa iy, ¢mvet SthEmost desired
prepare lupin neal fromlupin material. Preferabl

stadingumiatenadtfor ithe roeibadi nWhes ther hpin |r§a’r@nabisqétplm kemels, the
narr e i nus angustifolius but
lﬁﬁrﬂg h&Hﬁnﬁ@g@@P&a‘ﬁ%gg%@% used igcl udi ng, f%)r

exanpl e, Lupi nus al bus, Luplnus | ut eus and Lupi nus

A raddibelfon AtHesie |rhﬁfa@értal "thepaterial ¢ thaln' milledniet produce a lupin
limted to | upin kernels, rather it qlqclﬁdes

ek eskerin| msah r@ﬁ@"ér@a@""@@d JuPRaFate rl@@gslgélgde particulate
rlngférfél légﬁﬂ‘ﬁérél)lt %E?é %&Pg%@&%%&%g e ne‘%%% ground to

upl n nea
mﬁduc@marse tﬂmlrf[mzungjaspam(tle stzar of nb@tma@reraMIutfaﬁ)lO and 600
t he net hod V\hen n naterl al upi erne
PHGOMEITR e INOS et Plyr @I MEdHy3) | %QH‘EHWGEH’ pw%?aﬂour and

ﬁﬁ*lﬁﬁlg@ﬁua‘?@n RermigRithnmat eri al , the material is then

to pro uce a lupin 5 meal . “"Lupin neal" refers
to ground lupin material. It may include particulate
@acerthallurwﬁ miett beeheesi prepared. Wbl masl shewld be mixed gently with

:oga%g%fa %1036 (ﬂb"@t §'£?P?}c| es(ghhiz%ééﬂg/y&kg Lﬂ(chS @?I ratio in the

l%\(h@e%fdb&%en% Q1 S 2O (viMp srepsrabir a@rhy(v/\mje Liqlﬂnlsn suitable for
material is ground to produce a flour and particul
iatied Maih i haun imedl, ingbidenda’ EaMP Ry TiHkinaies Hedised water,

@urﬁ%@{\ﬁgter 0 | on’v?%l@f“étqd BSume)iféioﬁS?& Watd th wat er

O prepare a solufion wWwth a

liquidto rreal ratio in the range of between 5:1 and
PRe lugin/megal mn&tﬂreriatthgnb@i;dstewtw)a pHi ofubetwesni plald end 12 by the
for., mxin p cl ud for exa

Ediofsf 58 Aha sobfion Ok ARy, D% 88ach3h, SIBo a pH of
?&Wﬂ%%@@%na@s deiHp £ QgiI-PQ'(YeWH’@i &ﬂdmé@hébﬁ(ahne solution,
upin meal mxture 1's then adjusted to a pH of between
i Bipim etk rixturaeshaadidiibei sinrraﬁ genthal KRuWrings elixingogare should be

r abl the saol uti.an i
iEnda Aaiitsening O fe18he! AGRHUE Y 4RpBebibiGionmay be used to
a6ldbinse trstemK Alithite tise lupin @Real, a preferred alkaline solution is sodium
hydroxide (NaOH). Alternatively, the hydroxides of any alkaline metal may be

used such as ammonium hydroxide or potassium hydroxide.

The concentration of alkaline solution used to solubilise the lupin meal will depend
on the alkaline solution used. Ideally, the concentration of the alkaline solution
will be between about 0.1M and 10M. When the alkaline solution is NaOH the

concentration of solution used will be about 1M.

During mixing, the solution of the lupin meal mixture and the alkaline solution
should be kept at a temperature between about 0°C and 40°C. Preferably, the

solution is maintained at a temperature of between about 10°C and 30°C. More
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the lupin neal m xture should be stirred gently.
During m xing, care should be taken to avoid foam ng

wonod4ootssd ng. Al t hough any al kal i ne sol uti on mMRETA&2004/000515

used to 20 solubilise proteins within the |[upin neal,
a preferred al kaline solution is sodium hydroxide
(NaOH). Alternatively, the hydexides of any al kaline
netal may be used such as ammoni um hydr oxi de or

BRESBBIV Ahd Y& ?éreﬁ@re dNeheC SHIGABA r@ikepﬂ befwedrkabbe20°C to 25°C,
solution used to solubilise the lupin neal will depend

e, foreex@nielei ors dpe@iuigsed. | deal ly, the
concentration of the alkaline solution 25 will be

t . L UL,
B RE R B Sl T e ARa B e st
iabﬁlau'hiain%di abthd g@eﬁﬂe&lplﬂganﬁ @eIMTthempenaﬂurerfler atkj)léeﬁt 60 minutes.
meal mixture and the e sql ut t
7 i B S bl e PP 28 1 e o
S nmainta d at t t f
eBasE HindBs, 5 MG 506 Nore WO 2004/ 093560

PCT/ AU2004/ 000515 -8 preferably, the tenperature of
Nert @ supamatant Kepichbischees sthdbitisetDprateingb s sepataéed from the

np room.t enperat yr ter .m xi f
PSR a WP GPeeie (PR | RUTER) of PR, ciohyrates) by
ESSHNBAL SdpHradon bodERkBS 3ube Gsafitrativh §ﬁb§r$ﬁlﬂ£§;a@|UnarF@l'eferably,
sel ected tenperature for at |least 60 mnutes. 5 Mor

fhecsuneabatant isreepsraliedyiran the precinitate by cendEfveatiogH and
sel ected tenperature for at |least 90 m nut es. Next

blﬂ%estﬂ a@gﬂ?fan%% Bebf e lﬁgﬁcftaﬁoﬂrm h'es l%lttﬁ'sﬂge) pH of the

IS sep pr ecl

subsrhatanit ab axﬂ;uéﬂedntcnfprédfimtatarMhy,[ﬂmratrﬂfsben’w from the supernatant
conventional separation ro%@sses _Fuch as filtratio
thﬂlO

lﬁaVE@n%Q'WPng%HQ%% angsais B s higdnay, E’@r?&“‘%\‘fﬁd by adding an
?ﬁeaéélhﬁgnfﬁomé g@[)r?é%éﬂ t 34 8d byolG ﬁ&ﬁé 'squSBFe' &t tH'%Re in the

€ super nat ant een Separ ate
mvention tae éhosd ¢haitbref cageble sipe) rm:ealptta'ilm Hu setubilised proteins

PiBcute & fing Beut o) Bt udRul I redfutisBie R pmption by a
RfandRA. el”@rde@fnﬁl@dmégaél& softfiiof Right!bk PiydEstHIdKE acid or acetic acid,

supernatant. Acid solutions suitable for the use in
buieany minetaitaroprganic acidstbat maetaitee qupwplslygneniiened conditions

re t he. ilis ot ej,n
E@aﬁ%\% %cﬁ.t ﬂ’grﬁregw a{eot% t‘?{gfe"?gﬂ'lﬁ ?H oﬁ' tg&%&aﬂ%ﬂ sed Sogpteln fraction
fsoddjasragusrd parbdiedn pH 3.0 and 5.5 and more preferably to a pH between
about pH 3.5 to 5. In an example of the invention the pH is adjusted to 4.5.

During mixing, the solution should be kept at a temberature between about 0°C
and 40°C. Preferably, the solution is maintained at a temperature of between
about 10°C and 30°C. More preferably, the temperature of the solution is kept
between about 20°C to 25°C. For example, the solution is kept at room

temperature.

Since lupin proteins are insoluble in an acidic pH, they can be separated from

soluble sugars, salts, etc., by centrifugation or other conventional means.

Once the lupin proteins have precipitated from solution, the precipitated proteins

are then suspended in water or a water-like liquid to prepare a solution with a
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manmal . For exanpl e, the acid solution mght be
hydrochloric acid or acetic acid, but any mneral or

wongarmweseaci d that nmeets the previously nmenti oReT/AU2004/000515

conditions may be used. To precipitate the proteins
the pH of the solubilised protein fraction 20 is
adjusted to a pH between pH 3.0-and 5.5 and nore
preferably to a pH between about pH 3.5 to 5. In an

Iﬁjﬁfﬁ?‘fﬁ?&l;ﬂfaté hstid B‘FQBBUP’(‘O Hhey. pﬁquﬁdsﬁghiﬂéﬁlé%ﬁ fidn§ with the lupin

m X1 ng, the solution should be ke at a
mretqms amoluelebéowe@ﬁnaﬁ@ufﬁlte@d wﬁieﬂoserlbﬁ@ ewatsiry purified water,

alutign i.s nmai rature of between
BB‘Fegd@t%@n%geL'b%bc?eé&i?%qg& the tenperature of
the solution is kept 25 between about 20C to 25C. For

Rﬁéﬂ‘ﬂhbepreblﬁﬁafed pitoteins Ihavkmbnahlmdomwaterrpeea/ﬂateehke liquid, the
Since |lupin proteins are msggubl e in an

RiHef tbg@oﬁgl%ﬁaﬁaﬁe@d of 2 i ok Between g[g@gy ar@a% Qs%referably, the
%}@téor% L%\ér & fd HYARGF BBW?}EerPéBSut &8N (?”Plﬁé fOE&RSmple a pH of

upli n proteins have precipitate
8.0l utieen addmg)rtbezlaﬂtalmeesblphm eth%sol&ﬁoarﬁlmﬂrérbe stirred gently.

é@f? egnlgggyv:aikg\fvgt v Ié&@im\égg%ggs %B%ﬁ%%@ﬁejﬁ z\?\/ﬁ@ina’the lupin
llnie%Pi gfe%lf’?éﬂ Phg@sus %ﬁl&a‘ﬁn@f s&ﬁﬁb’ﬁ that e/ Msed—'lﬁué&ﬁum hydroxide

m X1 ng w the lupin proteins include,
WHOH)caAﬂBmatw:elw meatjydvamhes of taswyi alkeling metalrmay be used such as

urifi er i zed and doubl e dei oni zed
mn'u'ﬂfqy OXitg °|5|p8 s&l{rgpm@tt‘agq%q ei ns have been ni xed
in water or a water-like liquid, the 5 pH of the

Datibg iriings theissadiohosiouid bef kdystt ates nemberdtufe betveldh about 0°C
Preferably, the solution is raised to a pH of betwe
ardH0°g. 5 afn@rajols, the relution isxaawianad @ ngtemﬁetﬁfuweﬂ between
n I n t
SRR 45 AN AR M RO B chon s e
bsigdeino a@oUUtQCPCSeo p28ACRI nEowi éxampleheheupolotiomeial kept at room
g%&;erred aqueous al kaline solution that is used is
IR HOdr oxi de 10 (NaOH). Alternatively, the
hydr oxi des of any al kaline netal may be used such as

&mee ”é,t}l‘tﬁbljéégfkaﬁh@' %oﬁ&h@ﬁ& %ﬁ'é 'réé@:ﬁ%j i s8RitioPWanN8e centrifuged or

m XiI ng, sol uti on shoul be ept at a terrperature
filkered eagaib otot r@novarany4mnamm englissplvedheaterialt | diei pH of the

tained at .a .t erat ur t we t 10C and
g@ép 0T 5t eﬁr%qjlﬁtﬁar% regwgecf&%gy\g%eur}@q(%g?q?z. sol uti on
is kept
In a second aspect, the invention resides in a lupin-sourced protein-enriched

preparation produced according to the above method.

The lupin-sourced protein-enriched preparation produced according to the
described method has a nUmber of applications in the food industry. For
example, the lupin-sourced protein-enriched preparation may be used:

(a) to produce lupin milk or lupin milk products;

(b) as an emulsifier or emulsion stabilizer;

(c) as a binder, that is capable of binding fat or water, similar to other protein

isolates;
(d) in applications requiring a low-flavour profile, water and fat absorption and

emulsification (dispersible formy);
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15 between about 20C to 25C. For exanple, the solution
is kept at room tenperature. Once suitable alkaline

woaoniiwssens are reached the solution can be ceRCTiAlvaga®00515

or filtered again to renove any renai ni ng undi ssol ved
material. The pH of the solution is then adjusted as

required to between pH 6 and-70-20 In a second aspect,
the invention resides in a |upin-sourced

pr@é)etbn RABEC R pRIRRE & | WhdRIPAUERA AFSR’ e Brédduct, such as
t he above met hod. The | upi n-sourced protein-enriched

pr epairegzeothayy oyltlesiddraccording to the descri bed

o, SREnded hi T faof BRbERK RO By Pokelf ldtifrs.

protei n-enriched preparatl on may be used: 25 (a) to

Ipr ® chirkaspat theninvention |prt§mdi\esfaIrheirhbdducpﬁe;)armg)lupm raitk products
enul sifier or emul sion, st abl Rﬁ; %qas a bi nd?(
¢$89 the lupipgnusced PERIRHY %ﬂq align. diupin gilkegnd Tupin milk

%Etso{)lg{?glgr@d déﬁﬁ fHeEBrotélﬂ)eﬁrfb ? He?%f’ét%‘ﬁsdésedﬂftb'eﬂ'é&ve have

["ow-f waf er and sorption and
Qﬂoﬁamﬁeﬂiyhrrmwemsembcspeppeall (@spowhite dp@qaewcﬁﬁssmmth texture,
PCT/ AU2004/ 000515 r ot ect
ST TTDRL PiRasant pad®) e hd i Versghfly it $rGhds' danating

fr?ﬁ\e&%vfohu% X8 %o Ft()%ddc%)dén%/ Sigsgtifed flogt Riphfgkdines

precooke or cooked products. In a third aspect the
i nvention provides a nmethod for preparing |upin m
Ac@udmgiy tse inviention Ineovidgs A-reethogicler prepaiing bipin ahléooroduct that

a‘é%&i“ a3 gt hieriet Fafi ull B faPesh.nflk o etnod comprising

F@@ﬂ above have substantially inproved sensory
appea

(esp. white opaque col our, snooth texture,
neda} asiustien | the| pnsantration &f 4he eHBINmsRurced protein-enriched

ver Sﬁ% esde{ré{h&){ g fod? cgg%karﬁﬂg”ﬂ(??apg%f tﬁ?r i3 F>8¥ ld@¥8ribed above to

atte 0 pr alry subs tes

gr ai nbefeic Goantd 15§ YwiV)e by nienadditioprad\a diqeldasumh hedvater or a
for preparing lupin m |k product that my serve as a

subst Matrrdikegsol fgqr}@nﬁ | kK or soybean mlk, said nethod

CONBY hiikiRg withthe>&Bfor®brepared in step (a) bland vegetable fat and/or oil

in an amount suitable for preparing a milk product.

The amount of fat or oil used in step (b) may be varied depending on the type of
product required. For example, up to around 3.5% (w/v) fat or oil is used for “full

cream” milk.

Carbohydrates including malodextrin and sugars such as glucose and/or sucrose
can also be added to the mixture. For example, the amount of carbohydrates that

might be added to the solution will be about 3%(w/v).

Lactose can also be added if a lactose free product is not required. The addition

of lactose can also be used to facilitate yoghurt production.

Other additives may also be added including vegetable-based emulsifiers e.g.
lethicin, and mineral salts such sodium chloride and phosphates of calcium,
magnesium and potassium. Food grade colouring agents can also be used to

improve the appearance of the product. Vitamins may also be added.
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(a) adjusting the concentration of the | upin-sourced
protein-enriched preparation produced according to

wany4ab3tshe nmet hods descri bed above to 15 bet Re®AT3004/000515

and 5% (wv), by the addition of a liquid such as
water or a water-like solution; and (b) mxing with
the solution prepared in stepila) bl and veget abl e fat
and/or oil in an amount suitable for preparing a mlk

Ar sshiehienth PSP ndéthbatofProQiding! &/ atifitishaPingkadiemté such as

be varied depending on the type of 20 product

fede(oils.ceprbebydrajesmane othgs adsitaesiado adsbe ceffed vhitensr, non-dalry

o 06 B 1 e, ATt 8 M e repartr

ﬁﬁ%ékfe Ripi PSif. FR exbAthldeCaddetnaied Rtayrbit wier) fd'T‘OélmphClty to
X the anount of carbohydrates that m ght be
awgt?e t\/@g

eleble datuta yagelieble seuisitiar, @rpahydratesminerals and food
t can..als added if a | actose free product is
ﬁ(gl% ?ﬁhruerc&ep é’ggdditi on of lactose can also be
used to facilitate yoghurt production. O her additives
bepinahiik ;tmda@@d’byl thel alsbveg metiged atill eréfesatly be homogenised and
enul sifiers e. | ethicin, and m neral salts such
Q@%Ilieuﬁﬁ@%béfqrﬁé’aﬁh@g'ﬁﬂosphat es of calcium nmagnesium
and potassium Food grade col ouring agents can al so be

t t
Y, o phURSALES BIETENE (Lghag SR used in

Ptéﬁammmqf G@ﬁﬁi’y@r soybezn culkvaurhssitute atineg wbpptaéiomenay&@repared in

Bt 78 S WA R G S PGB iy e e
mvenfibs emubifirRin atility N af ahgedishtemMBodetuffs, kRinks0@Ugt energy or
to the diluted Iupin-sourcéd, protein-enriched

ppefarditnksh andoanimal feegbn ﬁpr l@xanmleemﬁnwlsmn and/or gel may

%g@ﬁ&bﬁﬁé{i)as g‘@z?@%ﬁg g{ﬂbg!fgg Béléé{'}lkgggé%&é%@rd&ample a

BreRy, dledisiigbser cake oo bakeryprpwepmadm@for &xarnple, custard or
m | k produced by the above nethod w || preferabl be

hakeryefliiags oart@pplﬁaas,) datteser brersing. pesralyicRg! eqv\ﬁeﬁry, flavour or
LRy SR SRR SO PESRBEA o oiias) o oo
thibisgridrsit e, UHTe tveaﬂadr agravy, magngal epeoraponents (e.g., vegetarian
meal/components), meat products (e.g., comminuted meat products, sausages,
burgers, grill steaks, canned meats, meat pies, fish preparations, meat patties,
meat spread and pastes), pizza toppings, pet foods, pharmaceuticals or
neutraceuticals, potato products, dressings (e.g., salad or low fat dressings),
snack or cracker spreads (e.g., savoury or sweet spreads), pasta products (e.g.
noodles), fat-filled powders, quiches or flans, cheese or cream mimetics and other
substitute dairy products not specifically detailed within this description of
invention (e.g. desserts, flavoured milk drinks, milk shakes, cheeses, cheese

spreads or dips).
Descriptions to Carry Out the Invention

The following description serves to more fully explain the manner of preparing the
above-described invention, as well as to set forth the best mode contemplated for

carrying out various aspects of the invention. It shouid be understood that this
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gel formor as an enulsion with another |iquid. \Wen
prepared in this manner the invention may find
waRod4ibyseas an i ngredi ent in foodstuffs, drinkBCTaAUZ3004/000515
energy or sports drinks) and ani mal feeds. For
exanpl e, the enul sion and/or gel may possibly be used
as an ingredient in, baby foeodl2-bakery products (for
exanpl e, a 15 bread, yeasted good or cake) or bakery
Fﬁoﬁé e K/\fay(sfé?f/eﬁtﬁmﬁiﬁhe el SHohesf thizdkeéntion, but rather is
ngs or toppings), batter or breading, cerea
;meaé@@dﬁ@hﬂﬂ?ﬂaﬂvaﬁﬁm@ﬂ36$0nb@verage emul si ons, fruit
fillings, gravy, soups, sauces (eg neat sauces) or
C ravy, meal conponents
ﬁ%?ﬁfraﬁvéégfgﬁﬁggrégﬂx F%@mﬁgghgnts) meat products
(e.g., comm nuted neat products, sausages, 20 burgers,
lgmihlmealeﬂks praprree dyngratding eangpsiifeliud vahMyallie grain. To 100g

%ﬁ%ggf %% fﬁt&ge?wg{ at L ead%qi]g\pt??ag;eéﬁ{ ¥ gqlﬁg g ast f the mixture
f‘tag é’(]‘l 'tc\?l\ﬁlf-l ‘?ﬁ@bedﬁbﬁ%c‘ﬁ\ﬁ N&ORS ST H&l%l)ft@réiwas stirred for at

reSS|ngs snack or cracker spreads

l(aesiggo maauleara}z rmmsameeraipr@@jm)roxmm&ela 25°GYucts (e.g.
noodl es), fat-filled powders, quiches or flans, cheese

'Elﬁ%%lgﬁrgne hn%qnse&ﬁ&fl qrg%%&%{%f%f?%ﬁ&%r{ ﬁl‘t% ?ﬁc? t¥e filtrate collected.

T’Iﬁ?éCﬁH Rf itRE fiFatel WHE Ridikled @o pH dES I8 ti aaammmusfeﬁvl HCl. The
drinks, mlk shakes, cheeses, cheese spread

mlptgqn viRss dherpoephisuges @ir.00@0s Torelg HBHiSRoANG {{Be Supernatant
{?gﬁ(% \M ng description serves to nore fully explain the
St of preparing the 30 above-described invention,
as well as to set forth the best node contenpl at ed for
The rpriespitatdd paoteiu pelisipecss resuspeadedvientLoof water and the pH

SPGB S04 BoitoT R Y NaCHh Aer S8 e pratfgast 30 minutes
étorddn‘ﬂémh é&rg@pﬁﬁ?%mﬁafa‘l bBPS), ithy 9M a8, adj’&’éteﬁ% R#1 6.5 by the

is preseht |ve purposes onl
&ddifian af 1bhHEL. "Ful | Creant Lupin M|k~ Lupl n meal was
prepared by grinding L. angustifolius var Myallie

SRR o o ok P s v
S6HiHgt etbg @XI%tQbeM 8f e8fbsintate® was MdN@@'éndThfé mixture stirred

mxture vvas stirfed for at |east 90 m nutes at room
aefipe tempetyrepyas xaised 40 \8596C) The solution was filtered through sterile

cotton wool and cooled to 5°C.

Coffee-mate® was used for simplicity to provide vegetable fat, a vegetable

emulsifier, carbohydrate, minerals and food colour in the one product.
Preparation of “Light” Lupin Milk

A lupin milk dairy substitute was prepared in a similar manner to that above
however only 70g of Coffee-mate® was added in order to produce a ‘light’ version

of the dairy substitute.
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The m xture was then filtered through a fine cloth
filter and the filtrate collected. The pH of the

woibdsoatssowas adjusted to pH 4.5 by the additi earafu2d0400515

HCI. The 10 solution was then centrifuged at 8,000 G
for 15 mnutes and the supernatant renoved. The
precipitated protein pellet wd8-resuspended in 1L of
wat er and the pH adjusted to pH 9 by the addition of

Brédgdratibn dFll§sinStY¥oghurg’ for at | east 30 minutes at

roomtenper ature (approximately 25C), the pH was
usted to pH 6.5 by the 15 addition of 1IMHCO . The
%émh Qrlopisi mlltscﬂmvtt ofl skim 15l Palsies aial th ek CGarifeesnate® were

PRI B0 P oo b RS, THETBBELE b to oot o
FDuhBe48°e78Rd Fhall 259F dorrpertidloydteldt wabexdeielduad Q%téﬂér culture.
filtered through sterile cotton wool and cool ed

Blee yogutayaseibenses pwrru%t LG obhes yogit wasthep refrlgeraled until
th/rl ﬁe vegetable fat, a vegetable emulsifier,

Carbe ydrate, mnerals and food colour in the one

product. Preparation of "Light" Lupin MIk A lupin

Pirdrardiohyolulsini ‘leé €ream™prepared in a simlar manner
to that above however only 70g of Coffee- rrate(r) was

ry b drudhfifl. febiRdssso GorledMuosagRT vegidtle o) 150g

eﬂﬁjcr@s@,pﬂlmtt b h%ofw/ i pamadeargmnutype 125!011“176le afpvater were mixed
i1k I k Wd

@9!"? t é}'%)”%ﬁéryé%nm%&p g?cgeﬁj {jﬁ#%,wgﬂed added to taste. ,The mixture

Was&heH %a?&@forﬂ? Q'niﬁht‘éél BRd athbﬁVkﬁélcécP irt @0fred£&r. aTREMixture was
45C and then 25g of commercial yogurt was added as a

thear heateo don mOemlrmtea €venyd0 mindtestfaed haatrs ovideni kgt frozen until
at 405 The yogurt was then refrl gerated until
ed.

Preparation of Lupin "lce Creant 10 200nL of
Iup| n mlk, prepared as described above, 60g of

Pﬁ@@tu@tbt@sttﬁg of The)inkdAgonof sucrose, 10mL of 1 %
(w'v) carrageenan type 1 and 170nL of water were m xed

r t I b d
Zﬂg égﬂﬁgbgog%lﬁeﬁéﬁh{rhﬂkx@%ré@ RNthd pRRNEdUYE CRsBRBEd above an
yoghurt prepared by the procedure described thereafter, was fed to 30 food

tasters.

All tasters found the lupin protein based milk to be acceptable in terms of
appearance, taste, texture and overall palatability. Twenty-nine tasters stated that
the lupin product was superior to the two commercial soybean based milk

products included in the tasting protocol.

All thirty tasters considered the yoghurt prepared from the lupin milk was superior

to the commercial soybean based yoghurt product.
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was then beaten for 2 mnutes and then placed in a

freezer. The m xture was then beaten for two m nutes
wevreryo&som nutes for 2 hours. Then kept frozeRCumab04/000515

15 required. Product Testing of The Invention The

| upin protein based m |k prepared by the procedure

descri bed above and 20 yoghurid prepared by the

procedure described thereafter, was fed to 30 food

CapiRnd; LAMastass ans Liepr o t\!?'@rg'a@PEn (988 e EffebBSEStocessing and
mlk to be acceptable in terns of appearance, taste,

methionisessditaneomihe sensarysvpliyyandmidriiye valne of spray-dried lupin

iRt er ool AR aH R SH e 2 Aoy &, F1E 25 a0

the tasting protocol. Al thirty tasters considered

the yo&hurt prepared fromthe |lupin m]| h was superi
£bande o‘ﬁ%%@"@@'&,l Ds ol @i thsis €. 1 NBrBed © Using Australian
ep 994) t
SERS TR, Lt Rhurqh o0 aRe GHHER Hiyre of oo

Iliealcmmogrstk QOOG’dFTa\mEdsMeeﬁng,cmm @< doDatlag, FXr st
Australian Lupin Technical Synposium Western
Australian Departnent of Agriculture, South Perth. pp.
110-114. WD 2004/ 093560 PCT/ AU2004/ 000515 -14
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(1988). Effect of processing and nethionine addition
on the sensory quality and nutritive val ue of
spray-dried lupin mlk. International Journal of Food
Sci ence and Technol ogy 23, pp. 233-240 5 Zhang, H.
Petterson, D., Fairbrother, A, (2000). The study of
using Australian sweet |upin Lupinus angustifolius to
make yoghurt. Institute of Food Technol ogists. 2000

| FT Annual Meeting, June 10-14, Dallas, TX WD

2004/ 093560 PCT/ AU2004/ 000515 -15- W claim 1 A

nmet hod for preparing a | upin-sourced protein-enriched
preparation, said
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met hod conprising the steps of: (a) solubilising
proteins fromlupin nmeal under al kaline conditions; 5

woOkyo4poesso pi t ati ng the sol ubilised proteins; ardTATR004/000515

solubilising the precipitated proteins of step (b). 2.
The met hod according to claim| wherein the pH of the
al kaline conditions wused in-46ep (a) is between about
8 and 12. 3. The nmethod according to claim1l wherein
the pH of the solution in step (c) is 10 adjusted to
Wt olaém: about 6 and 7.5 after the protein precipitate
has been solubilised in step (c). 4. A nethod for

r odugi | P i L
P & H8idd deP tpg%[?‘ééﬁf{gfcﬁquplﬂ QREEY BRStEISAriched preparation, said

preparation su use in preparing lupin mlk
andnethodmNprBhwth@miew oBai d net hod conprising the

I rj.al .
o BT Bl QSRR e i B RER R oo
Sol prlre@pmr% eeidishilised PotéiHEI ahdreal using al kal i ne
condi tions separ at %Qn(gpt he supernatant fromthe

pr €] @Oilﬁllléa*lnq peetitp iofgjng 6f &N (Pded prot ei ns

fromthe supernatant produced in step (c); (e)

| it : t.ant;
T) sof'{egﬁ?ﬂi E‘?ﬁ&m% rcgéclfﬂ ﬁ{\gﬁ%%ﬁp r’[@%’@ﬁ}%@tﬁ@ %glﬁwe conditions
adJu@Hnngtém@)m—beﬂ\Nddmammmmd 42d protein
preparation produced in step (f) to a pH of between

but 6 d 7.5t tei n- )
I ol b Pl A8 OB R LT e 0

(?fis BtREBhNShd Ut & RRgSPBEEREt B pratBinPpRAISEAe has been
|ns are precipitated in step ( fusmg an acid

solsmﬂumllsetdhatst@rs(c)capabl e of adjusting the pH of the
sol ution to between about pH 3.0 and pH 5.5. 6. A
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(a) selecting a lupin material and milling that material to produce a lupin meal;

(b) solubilising proteins in the lupin meal using alkaline conditions;

(c) separating the supernatant from the precipitate;

(d) precipitating solubilised proteins from the supernatant produced in step (c);

(e) separating the precipitate from the supernatant;

(f) solubilising the precipitated proteins; and

(g) adjusting the pH of the solubilised protein preparation produced in step (f)
to a pH of between about 6 and 7.5 to produce a lupin-sourced, protein-

enriched preparation.

5. A method according to claim 4 wherein the proteins in the supernatant
produced in step (c) are precipitated in step (d) using an acid solution that is
capable of adjusting the pH of the solution to between about pH 3.0 and pH
5.5.

6. A method according to claim 4 wherein the protein precipitate produced in step
(e) is solubilised in step (f) using an alkaline solution that is capable of
adjusting the pH of the solution to between about pH 8.0 and 10.
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method comprising the steps of: _

(a) preparing a lupin-sourced protein-enriched preparation according to
the method of any one of claims 1 to 7;

(b) diluting the preparation to a concentration suitable for preparing a milk
product; and

(c) adding to the dilute preparation, products suitable for the production of
milk, which products may be selected from the group consisting of: fats; oil;

carbohydrates; emulsifiers; salts; vitamins; and colouring agents.

9. A method of producing lupin milk comprising the steps of:
(a) preparing a lupin-sourced protein-enriched preparation according to the
method of any one of claims 1 to 7;
(b) Diluting the Ilupin-sourced protein-enriched preparation to produce a
solution wherein the lupin-sourced protein is at a concentration between
about 3 and 5% (w/v);
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15.A lupin-sourced protein-enriched preparation prepared by the method of any

oneofclaims 110 7.

16.A method of producing lupin milk comprising the step of: adding to the lupin-
sourced protein-enriched preparation of claim 15 a coffee whitener, non-dairy

creamer or like product to produce lupin milk.

17.The method of claim 13 wherein the coffee whitener, non-dairy creamer or like

product is Coffee-mate®.

18. A method according to any one of claims 1 to 6 wherein the lupin meal is
obtained from a lupin species selected from the group consisting of: Lupinus

angustifolius, Lupinus albus, L. luteus and L. mutabilus.

19. A method according to any one of claims 1 to 14 or 16 to 18 wherein the lupin
meal is obtained from the narrow leaf sweet lupin species Lupinus

angustifolius.



