= 1 - ' 2172488 Preparation of Celled Food Products This

¥nyention relates to the preparation of gelled food products. 5

i ke consistency may be obtained by the action of a thickening agent an
an ueous nedium Celling may occur:_ by sinple diSSO|Ut323'L%'Lgf
gyepus nedi um of , for exanple, gums or pectins; by dissol WiloHid® 5ET
ous nedium of, for exanple, starches, starch derivatives, egg 10 or an
egg fraction, foll owedppynsPrPKiHE: obYchPldi £88LUbLARL LRt he aqueous medi um
of, for exanple, a gelatd ' rom. - Starch, guns,
pectins and gel atins have a strong thickening power, but no enul sifying
properties. By CMIQSinvgggim Ot &l 16e § howy b@éhg()ji'?_ﬁaiatﬁﬁﬂ|§'ffyi nlgI |
properties t t hi ckenin roperties required for preparing gelle
enulsions.%§§%$£%P4§uﬁﬂé%#%ﬁ£rties only exist when the eggs are fresh
Al so, freesh eggs, G¢elabibke ernsibstémey tayhteosbrahnednby wheéhautiomnning -
(1 sks of coit allalduhaid diave b e ueelddbillds 20, and handied. |
delicately. Efforts have heén nade at |east partly to replace eggs in their
culinary affqiat i &¥s Sigple hsfAlR 5490 Hes & RhiddneTivoIRas iuse Afse of fresh
_eggs,h bgg o e xdmplat, Guime :o&'e pelddas equ;erbtyl gﬁléédlg?dl}bhrﬁqgkiﬂga afqlfedi)%mm e
in the td 0 _-i.n-wat er. enul sions t he. nayonnai se_ an
sal ad dressn‘l%[lﬁ ‘yg)ef,’ gfq{)reo aé"lpnls%’o PR "orslég;alrnc,qr1 1" Xapl € ’vmeeT
protei A9 US pa &g N3ac3, 1892, €73 logiedesanysiao kigrdy i e hathel igsplardtdon _of
satad dr essilGhedRd UERNAN ARS8 10FCOMRA AdAp1R0  heyr L elqis whi ch Have
been partly tggrnakﬂy qEPat rated and, which are intended to act as an '
emul si fier S8°d 1% Kertdl® iSPstidd@®of SJGErE | EH™S n REFESE = RA%i ons, the oil
makes up f rgerhas(niso 3G% By sweioglat ,tHivikediingh govepor thwn meiamlneicBsisary to

obtain the pQ%%erretqusqns'Bift %@S‘%Tast, egg-proteins show both the

15 enmulsifying properties and the thickening properties

required for prepéring gelled emulsions. However, these
properties only exist wheh the eggs are fresh. Also, fresh
eggs, in addition to their high cost, are not without
running risks of contamination and have to be used rapidly
20 and handled delicately. '
Efforts have been made at least partly. to replace

eggs in their culinary ap articularly in those

lications,

Ko

which involve the use of fresh e but which do not

o~

T comprise subsequent zelling by for example in the

0

?
25 preparation of oil-in-water emulsions of the mavonnaise and
lac

salad dressing type, by proteins of lactic origin, for
example whey proteins. -
US Patent No. 3,882,873 for exdmple describes the
preparation of salad dressings and mayonnaises incorporating
30 whey proteins which have been partly thermally denaturated
and which are intended to act as an emulsifier and thickener
instead of egg yellow. In these emulsions, the oil makes
up from 50 to 80% by weight, this high proportion being
necessary to obtain the desired consistency.

35 There are other known applications for whey proteins
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35 There are other known applications for whey proteins - 2-
emul sified systens. Published European‘Patent Application No. 52,899, fo
£xanpl e, deserjbes the incorporation of a concentrate of whey proteins

thQ aqueous phase of spreadable | ow fat creahs in the formof 5

wat gL#1 n- bl emul si ons. Their preparation involves a phase reversal whi\¢gh
is difficult to, ok e, ti of _th roteins is to
i mprove the m)u]trﬁf L[ 4atilte{wl:lou%)hsstt % d(%:turqi)gltlsclﬁ%(r?t r’:ﬂ% eeatqo%aglerlttng so t hat

t hi ckeni ng addi Applekcatian (N HHUERD, T@r example,| desddiibesnthaccor di ng to

L. Razanaj atovo; né%sfgfyﬁiéﬁubeaF%EHced%%df@ %f5@%ey4%§o4%§n%1938}bénd
581-582, 34-45 (1979) for exa the formation of "ge by the action_of

heat fron1d|spe4%9%ﬁH§(ﬁ %ﬁﬁﬁﬁ WRRLAHARIS &§Whé@és§FF&W§slPhéhﬁreBeﬂc%'of
sucrose (5783 pda’él&Bém-{oamp@nanLHlemsa.bovexeh& R araxi®n pavéd0esand

avai | abl e cal ci déesar'%é%alp 4i3c)h gf;acume)éopr%tnqzlrgi ar«i\ncggngrci ally

available in t t]%hey haveé an acceptam
m cr obi ol ogi caIC%ﬁfaJ i the ﬁmvlwmmfemma.sl%eﬁem liynpariovai med by a

heat treatment gt Gl iiyeH Offest RRJ A0 %&%ﬁ'btu%ef % gehhing- sbt has
now been found that the known emul sif and gel I ng properties on cooking
of whey proteing? %%nttﬁé’liﬁqlmgzédidf]otrl‘é%g’ér &Sefert ai n

emul sification condltlDﬁSadﬁbeiﬁnlIacgcfdﬂﬂgOté Ln- Hwﬁaﬁajﬁmdv&ioms Aad%s
il 51 fyi g addi B bs G v RU b SeaP 2 id S O TR Ssent S
i Nventi on rel at 6597T9D) £ Pr creampFeor thre fonmedrian of @‘el§ &l Ithg pesdon of
product, in whigdy @8neQrd -dispersions of sweet whey proteins necessitates
the presence of sucrose (378, p. 488), temperatures above
15 100°C (578, p. 490) and available calcium (581-582, p. 43).

Finally, whey proteins are commercially available
in the dry state. Although they have an acceptable
microbiological quality, their wholesomeness is generally
obtained by a heat treatment during which they lose their

20 capacity for gelling.

It has now been found that the known emulsifying and
gelling properties on cooking of whey proteins can be
utilized for -preparing, under certain emulsification
conditions, thermally gelled oil-in-water emulsions of

25 acceptable microbiological quality without having to use
thickening and/or emulsifying additives and without any
need to add calcium.

The present invention relates to a process for the
preparation of a gelled food product, in which an oil-in-

30 water emulsion is prepared from an aqueous medium and a '
lipidic medium, said emulsion containing from 4 to 12%,
.expressed as weight by volume, of gellable whey proteiné
and from 2.5 to 40%, expressed as volume, of lipids,
followed by thermal gelling of the emulsion. This process

35 1is characterized in that the aqueous medium is homogenized



sai d efruls\on containing from4 to 12ao, expressed as wei ght by vol une, of
gel | apl e ey proteins and from2.5 to 40@6 expressed as vol unme,” of |IpIdS
f ol | ope y|thermal gelling of the enuln% This process 35 is .

char ag d in that the aqueous medi U ?s honogeni zed - 2a - wth kﬂe
l'i pidi 40 to [err] in one or nore passages 5 under a pressure of
at | east—Z0WPa i n an honogeni zer conprising one stage or under a pressure

of at least 15 M, e CRGHN SLAGR Wo WHI%o @ REESHY B:0hote lHa2Ehg2d MPa
for the first stage and of at least 10 MPa for the second stage |n an

honpgers zer conpidér g btRsilire of al Apesfst SPoMbat ihhanlhoAdgéniZ@r
enul si on obt ai ned contai ns a honogenous series of fat gl obules having a

di anet er of fr owenptising000ensataget ers wnitkra artpresisuret ef at [leastt han
1000 nanoneters. 5 In the context of the invention, gellable whey
proteins are unker¥PaoforoepenvwAtygprereiindernpchrrasurrept Bfeileast
functional properties in terns el ling power substantially intact. Their

of
suitability nayz%éMB%rf?FeHh%sfFBFgoﬁgag?h%F? GfsﬁEréPBﬁtlﬁoaMgénGQHtratlon

10 correspondi to 10% i n mate at _a_pH val ue of. to.7 should
produce a fi rmgé%lf scl?ﬁb%r &R g ge}nbfn mogenEzer comprls:.ng o

10 stages, so that the _
| o
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“treatnment for 30 nminutes at 90 OC. In the present specification, the
of the proteins is expressed as total nitrogen x 6.38. 15 : The
proteins may, have been isolated fromthe whegy by any gentle nethod I.€
*enabl es their gellable character as defined above to be preserved, fpr [
exawpl e i'n accordance with B. Mrabel and R Gaudal, 1981, Rev. Laitjer
Frahc. 400, 77-81 or E. Pal ner, 1977, Process 20 Biochem 13, 242-49\ Th
are preferably in ;he form of concentrates obtained by ultrafiltratio
sweet whey (for @BRARPPR 2P tahned SRR tRLNGh 2o OMRE8eRYS SeRAeR PEntRE),
optionally foll ghedubys dhafidg reatd icme(tdrt roff ifliiomattiaon toi 600di hahdmEer25
advant ageousl y t ai ni rom.S0 t 5% a pr rrably from 70 to 90% by
wei ght of prot e%ﬁg, gb%é%% %)1na'{'?rtyerna°t%t gtrgsscgqn‘ﬁélr g@%\%i Pﬁxa‘“ﬁ?%ar sion of the
whey proteinSin water, Inhthej conrtexhief il igtvant ipngpaeddabdeawberydance

W th the invent ppgt88NE 2rd HIr HoROT el FhelNBre2BEn3OnaPBEERiv&T 1 ON,
thus inparting greater flrgﬁess to_the gel s obtained by heat treatnent.

Thus, the hi gheFePhetRfir Frongel PFOPEMILESoAD( FEFMEXxQFpER.LhbRge 15% by
volune), the | opewen $hbdeadtiealyotieitactonc ahieiat sSQNthBYULtedmdp BHtai n. a
firmgel. The p ' oncentryation preferably 35 correspond 0_bet ween 4
and 8.5% by vel SRE LT e o1 1B St o retan b ECBERERat o P
aqueous medit@m fRyresperd ing rtcaddi% ibon wed ghite ipr wasensadt hepHevabhe, of

sol ubl e or di spgr gi bb &7 SHSRD GHRDASY aexfgm,esﬁqgaga pQ?'ﬂhEu%@ilUy |

gl ucose, fructose, sucrose, |actose, and Ia%prlngs, col oranls, various
nilagral salts. FReatmeRt ofPr i30 MAPULESR &th 99 FresdPvibpvBTeFBRtexanpl e an

antimycotic ageBpecification, the weight of the proteins is expressed as
total nitrogen x 6.38. '

15 The proteins may have been isolated from the whey
by any gentle method which enables their gellable
character as defined above to be preserved, for example in
accordance with B. Mirabel and R. Gaudﬁl, 1981, Rev.
Laitiere Franc. 400, 77-81 or E. Palmer, 1977, Process

20 Biochem. 13, 242-49.

They are preferably in the form of concentrates
obtained by ultrafiltration of sweet whey (for example
after coagulation of the casein with rennet), optionally
followed by diafiltration (ultrafiltration with dilution), -

o/ 25 advantageously containing from 50 to 95% and preferably
from 70 to 90% by weight of proteins,'based on dry matter.

Compared with a dispersion of the whey protein in
water, the oil-in-water emulsions prepared in accordance
with the invention have a higher viscosity for the same

30 concentration, thus imparting greater firmness to the gels
obtained by heat treatment. Thus, the higher the oil
content of the emulsion (for example above 15% by volume),
the lower will be the protein concentration required to
obtain a firm gel. The protein concentration preferably

35 corresponds to between 4 and 8.5% by weight / volume.



such as potassium sorbate. The pH of the aqueous nediumw || determ ne the
pH of the emulsion. It may be adjusted before or after 10 enulsification

mnph

e lipidic nedium To this end, food- grade acids or bases, for
ydrochloric acid, sulphuric acid, lactic acid, citric acid, acetdic
odi um hydr oxi de, potassiun1hydrdkfﬂéj sodi um car bonat e, pot assizm
) may be added either to the aqueous 15 nediunloptionally

g the ot her e ' bo o] | si on

7 this aqueogg?%ggﬁ ﬁo?@&%%? fboyfe %%&803%‘ &L Luy o
18. BedmtRpH B1 Saddhiit bdoveo pHIEB pnmmezges SJTthm@tdﬁbdrem mdutbhe

fle hay he T ange of from pH

emul i ons rem%ﬁ &i%’éf‘sﬂ@ﬁ@'&@oé%é@é‘t ?&'té\eﬁﬁﬂ‘?@tsuéﬁr}é hepa%'ﬁéuﬁa@g%

frompH 3.5 to
pH range is pa¥

possi bl e and gives snoot

. In
H%%?%r | ‘%/”ég}’?%l SEFOThe lp?r%ﬂfc% i Ahobft 1af"(’5’r“é’>€=aﬁml e,

spreadabl e $r ecoloramyonnea stsus it setl sHEssS) nngn a'latﬁ ik, arige ns‘aryom 4. 5

to 8 is sui tab%(ﬁn{a?{ntg §Q§5${if e?<125 -?arﬁ?p rr{glgn%lcsot LS B& @

preferred for

pancake
custard,

tall ow, egg y

butter

i ncl ude,

e prepar |on “SCra

eggs

S, qui ceresh @%IB@I&$§@@nn%©xb%hmJS|ons for exanple sausages, egg

jellies or d%ﬁéebhsofTEﬁe|hehébﬁs"ﬁ@&ﬂﬂh”ﬁYlﬁoaétéimPﬁeV@HéQH§
fats of 30 vege%

emul sification®
in the forhoofemuwlsst Dest idh pivilsh ofh@nlmaidnr ngeduumcl urte diarsg eard befelod-

oi |

15
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35

abl es or_animal ori whi shoul'd be I'iquid

ehpRroyt 8108 o It 3450 B %@‘ét%cp‘?/\ffﬂ% %Wftbr?é'nsel ves be

JLpagsooubactic g £ 8o, 85 butteriy)
U % er ol ?

racttons. vege a e rigin

for eg@hph@pi@oggadbulagr;c|4@1d 01trlc ac1d acetic acid or

sodium hydroxide, potassium hydroxide, sodium carbonate,

potassium carbonate, may be added either to the aqueous

to

medium optionally containing the other substances
mentioned above or to the emulsion containing this aqueous
medium. The pH-value may be in the range of from pH 3.5

pH 8. Below pE 3.5 and above pH 8, the gels do not

form and the emulsions remain liquid despite the heat
treatment. In the acid range from pH 3.5 to 4.5, gelling

is

possible and gives smooth, soft gels. This pH range is

particularly suitable for the production of, for example,

spreadable creams, mayonnaises and salad dressihgs. The pH .

range from 4.5 to 8 is suitable for the preparation of

smooth, firm gels. It is preferred for the preparation of,

for example, omelettes, scrambled eggs, pancakes, quiches,

gelatinized meat emulsions, for example sausages, egg

custard, jellies or desserts.

The lipidic medium may consist of various fats of

vegetables'or animal origin which should be liquid at the

emulsification temperature, i.e. at 40 t0'60°C, and which

may themselves be in the form of emulsions.

Lipids'of animal origin include lard or beef tallow,

egg yolk or lipids of lactic origin, for example cream,
butter, butter o0il and butter oil fractions. Lipids of

.



®qui val ents and substituents, olive oil, peanut oil, soya oil, sunflower
oil, corn oil, safflower oil, grapeseed oil, black currant oil either
such or in hydrogenated form 5 | f necessary, an antioxidant, ff)
exanple butyl hydroxy anisole, butyl hydra@xy toluene, [err]-tocopherol
' ascq_byl palmtate, etc. nmay be added to the aqueous nmedi um or prefera
to the lipidic nedium the type and quantity of antioxi dant added being -7
determi ned by Yégethile ek igtthodiclideand oducarmed eof cpcegebUdtesn. iFsr a N

constant prot ejfy FENLENME S AP BubdtE MeHG@S! b 1%k bhe  emehau@nsigbt §b?
after enulsificafion increases considerabl’'y with the'lipid concentrati on.

For exanpl e, tPk: apPufEkRWeR Mk c GATIC §dilty St ILeMer, Oﬁ'éasglré(ﬂ’eége%"ll
i ndi cat ed herebhmékewurfénfﬁdeIdﬂtherQBaEmmmgo&%nhthGW@@bnbt%d|Wbﬁmof

proteins ingreases frg?‘ agf}gQQa? ”Péf”nsdr(q&idarpt[ascfg ove%ﬁgloé:r@ tfﬂ

concentration of 10% by volune o 0 a valwue a
concentration %Wdﬂ@ﬂbb@n¥%@lﬁmahﬁtﬂh|ﬁ&d§OTV sedsieng wast@§@§ﬂﬁéalmﬁth a 20

Rheomat - 115[er£$co£§9ﬁtﬁ@yr@§ta“@ aét@ A0 Bl etP R tHAr ¥ ohEORka 1hA
350 r.p.m and from to t% respectively, in the case of highly
%é%d r

vi scous enul si %ﬁsprel' RF é'rftplé'd'\?ef’\?dl%‘mm e dF@e Hé‘drrﬁié?’ﬁﬁhfgpeed
was mai nt ai nedof canbioxidant adddyd WHicly tdea eraddiedy byashendesi2sd method

Thus, the rotgg& &ﬁ?ﬁ%iéﬁ q¥§ ggﬂggg Qs and the protein-to-lipid ratio

wil'l be selécted accordrng [2) nature ‘the nmore or less firmtexture and
the nutritional propeFPF‘eS @pnsh@nprmmsn Pt @ipee REra Fopn e xeing| W sdasittye

case of producs Qlflet&Eufggowsé@fﬂndcﬁlaj%erorgﬂlﬂtsﬁ%1Q:rat:§.de%%%%@asE\épe
the emul sion w || gre er abl contaln from5 to 8.5% by wel vol une of

whey proteins GABSHRFEP LD ¥ oﬁ%d%%%@%”&?%%%f Egoﬁ‘ FSample |
protei n-to-|i ptherappordyt vyghiid widaos wr efeeailo, heiazmradoms0. 25 1 to

0.85: 1. §§ indicatea %épgifaafg@ero,f osfore%ﬁﬂ%bllo%s?rc%%%ir}imegs%%v%lyu%%igﬁ% /
| volume of proteins increases from around 3 mPa.s (milli-
pascals x second) for a concentration of 10% by volume of
lipids to a value above 50 mPa.s for a concentration of 40%

by volume of lipids. Viscosity was measured with a

20 Rheomat-lls(R) (Contraves AG) at a rotational speed
varying from 0 to 350 r.p.m. and from 0 to 112 r.p.m.,
respectively, in the case of highlylviscous emulsions. The
‘speed gradient coVeréd 5 mins. and the maximum speed was
maintained for 5 mins., after which the reading was made.

%]
U

Thus, the protein and lipid concentrations and the
protein-to-lipid ratic will be selected according to the
nature, the more or less firm texture and the nutritional
properties of the products prepared. For example, in the
case of products of the egg custard, jelly, omelette or
30 dessert typé, the emulsion will preferably contain from
5 to 8.5% by weight / volume of whey proteins and preferably
from 10 to 20% by volume of lipids, the protein-to-lipid
ratio by weight / volume pfeferably being from 0.25 : 1 to
0.85 . 1.

35 In the case of spreadable creams, these values are



-6- preferably 4 - 8% 20 - 40%and 0.1 1 - 0.4 1, respectively. To
pare the enul sion, the aqueous nedium may be m xed, for exanple, in a
mll, with the lipidic medium5 folkowed by honogeni zati en at 40 to
. pref erably at 0 around 50 Cin a one-stage or two-stage o
eniJzer in one or nore passes until the enulsion contains a sifgle ‘o
engous sebreseﬁibiy&tzly-gsepbtm& fo e d.he .dijanelgers ;age wi thin the
ab - ntloned ran e nean di aneter 10 being snaller tharh 1000
nanonet ers and 5?8?%?%1‘6‘? from 350 to 800 nanoneters. Alternatively,
honogeni zat i on of theTb\Aprepaira thy éﬁub@idsmedtlwtaf@ll;]étﬁﬁé |méd/ﬂtdnh%6h:y be q
relimnary m i . gree, o nmgenei Qobt ai ne
anll depené upﬁig%% qoq SQLEEEQ m%oﬁb en??gg ﬂ%g% ¥y éﬁl % { dic medium
honogeni zat Pon Ebh%‘f’?dr dﬁé hqﬂmgeirrmaemm adt 404t GLOhICeenpiaspseferabhy at
two- stage val verbyae wﬂmrﬁw»mw %@r,t»&a%feageaﬂgmg%ﬂgﬁé} fnPofESUr e

of a rOX|nateI apascal s), I.I produce a

fi neﬁgss of th8 GW%I%gsﬁj’g S¢S oPhEoRFREBE Bf SﬁaSéés In an

i ndustrial machomegemsqus serg es sifdlaa t3t ggoballed PrEHUES @BﬁaaFaﬂétgPé ely
20 MPa and in L pdyst n nprisin tmo ges ea at a
pressure of 15 MPa, a snlr ntéq ergg’;‘% \?\}el%l% 158 FPREE ent%hﬁ Pean; FARPRFST

obt ai ni ng éof|Pﬂ1@%lsm%¥iefﬂﬁh&kuiQﬂ0 nanome tiirghendppessereblanfiram| asger
nunber - of passes sEblAome e di ARLEL:; %@ﬂge %ngeh' %&?Snal?? tpe mean

di ameter of the fatty gl obules to be reduced, corr t0 an I ncreas
inthe fi nenesgw%fm?‘%@ ddl Qeofarrigdyoddudargcddn, thﬁéoéf*ru%?éhmbmm nedw

may be heat- mixing in a colloid mill.

The degree of homogeneity obtained will depend upon ‘

15 the type of homogenlzer used and upon the homogenization
conditions. For instance, at least three passes in a
two-stage valve-type laboratory homogenizer, each stage
being at a pressure of approximately 18 MPa (megapascals),
will produce a firm gel, the fineness of the emulsion

20 increésing with the number of passes. In an industrial
machine comprising a single stage at a pressure of
approximately 20 MPa and in an industrial machine comprising
two stages each at a pressure of 15 MPa, a single pass will
be sufficient for ultimately obtaining a firm gel.

25 The use of higher pressures and a larger number of
passes enables the diameter range to be limited and the
mean diameter of'the fatty globules ‘to be reduced,
corresponding to an increase in the fineness of the emulsion.

To produce a gel, the emulsion obtained may be heat-

30 treated for 5 to 90 minutes at 80 to 250°C. The heat-
treatment temperature and time are of course interrelated.
Thus, if it is desired to pfepare a product of the cream
type, a temperature of the order of $0°C at atmospheric..
pressure'and_a treatment time of the order of 15 minutes

35 . will be sufficient. To obtain a firmer gel, for exanple
for preparing an egg custard or a dessert, it is preferred

-



“30 treated for 5 to 90 minutes at 80 to [err]. The heat- treatnent /
tenperature and tine are of course interrelated. Thus, if it is desire
prepare a product of the creamtype, a tenperature of the order of 90
*at nospherical pressure and a treatnment ti+re7r of the order of 15 m nuteg
w Il be sufficient. To obtain a firmer gel, for exanple for preparing\ .
egg‘ghstard or a dessert, it is preferred to pour the emulsion into ™ /
cont ai ners mhlchoapéuheth@t¢@@}$y0%eh9@% CQHeR nedts twhdfthmede hiesmepéragly

carried out in tBg1g@Nt @h8Ch&at f OF e LUREDE ecuerh Wb iy Q:%Jr?f\i%df Qutl®nt @nd0
m nutes at 1150C. Flrmgels may al so be ared 5 % treatm& the
1

enul si on, for eRQAPRENCHE aBB?o?‘ﬁﬁ?%ﬁyl ?Qﬁo doFs 13 A 88 at
atnospherlc premiuueesFanalls CwheFermtge ks dest reddtsd heprpaepasedr dgtuct s
cooked in a tryi -0 he. pyen le gg(.ﬁggg t Les~or
qui ches, thege Fglag%ﬁ‘ Eh%ee&”rlg%téérg f%c;lo 'm nu{;’}?&%s{m%%g pg°c
[err]. The honné@ﬁlQéﬁuaﬁd4@em}%@'%ﬁnﬁ%l%NﬁQﬁEFQﬁﬁﬁnﬂﬂﬁﬁﬁyrﬁhe fé@éléioduct

which it is desiwhedet @tpPigP@ELiredts pepdrae q&&ﬁzud‘@ c%&tlélal Qn W thying
jellies, salad dressings ﬁéﬁs readaple crea ternatively,

t he honogeni zedP&RuPEi o e i B bY© rfﬁ/ ‘H’r’ﬂﬁaﬂifsor 1&rt}ieﬁg°Fn
vacuo, for examluéchgsfr ekzecenuysign mdyrhnntnsuhHQyﬂdn;qyﬂd 1339 mand teke

i nt er medi at 0prg@u§5 tbysy $QO@|ned may be stored pending further use, if
necessary after reconstltu ron in an 20 aqueous nedium for exanple water
or, milk. In one preferl&¢ Remesgnigedprapagrhycdnchnnul 8o diad CcPrvdudttssuch

assthis, the enghgi @BoliSpsuBLEET @Kl R ihefémdeﬁzeéde@imoalﬂé ordﬁrls is

con5|derably to Leduce |t§ m cr obi al content efore dry YINng t his end,
e case, for example. with lies, sala re551nos or
the pH of the
spreadable creams. .
15 Alternatively, the homogenized emulsion may be

dried by spray-drying or by drying in vacuo, for example by
freeze-drying, withoﬁt-undergoing gelling and the
intermediate product thus obtained may be stored pending
further use, if necessary after reconstitution in an

20 aqueous medium, for example water or milk.

In one preferred method for preparing an intermediate
product such as this, the emulsion is subjected to thermal
pretreatment in order conSiderably to reduce its microbial
content before drving. To this end, the pH of the

25 emulsion may be adjusted to approximately 2.5 to 3 or 9 by
addition either of a food-grade acid or of a food-grade
base, after which the emulsion may be treated for 20 to 30
minutes at a temperature'of, or below, 80°C and preférably
at a temperature of from 70 to 80°C. The heat-treated

30 emulsion may then be neutralized to a pH of approximately
7 by addition either of a food-grade base or of a food-grade
acid and then dried or, alternatively, the emulsion may be
dried at the same pH at which it was heat-treated, |
neutralization then taking place during reconstitution in

35 an aqueous medium before gelling.



25 enulsion may be adjusted to approximately 2.5 to 3 or 9 by addition

either of a food-grade acid or of a food-grade base, after which the

e sion may be treated for 20 to 30 minutes.at a tenperature ofy, or below, *

g0 G _and preferably at a tenperature of fro 70 to [err]. The heat-ireated
- sion may then be neutralized to a pH of approximately 7 by ‘addi t ™én

of a food-grade base or of a food-grade acid and then dried or,

ively, the emyhsi Y. d d t S

3 eat ed, neutrarﬁizfggﬁq?hgﬁgf Eh% hg%acgg %ggﬁngréggnég ? %%%¥an 35

an agueous nedPHﬁ1b§fb?éogéann§ dlspe¥51¢@t@fnbh¢v@¢®fel¢meﬂﬂ%ﬂe&amaéﬁnent

may. be ‘carri edaoybtaﬁtbeéowo@nc@eduﬁ@@éﬁipﬂr@héxheoprmeey Nprd Mras93ml e a
retentate fronhthe ultrafiltrati on of whey referab a;lgL %igg matter
content of app 8¥Fﬁﬁtﬁlgryw@aéf?erc%“t%ﬁY t?@PEﬁ%kﬁéEﬁ h ey r
concentrated amtdidhi ede dispersssaryapfbercomedtatrdzed iaond dmiddyj sifcase,

enul sificat- i a p uti o] eous
medi um |t hasggg%n ghnéfgﬁaaﬁéﬁgr%$£%£§{%% he§€ ?ye%f%%% r%ﬂ#1%y¥f#¥{
applied to an éﬁﬂl§?BﬁSoP1%©ea?ﬁ?%be¥%¢%mstdb@§1®@tb$|%ﬁﬂ#ﬁkﬂﬂnﬂﬁl%ﬂfexn

the gelling prgggébugsn@alﬁme protein, which is partlcularly advant ageous

I nsofar as it providei an in erne iatg Eoduc% atlsfacg whol esone-
ness and gel ling powe RM%%?h gug e aft &pesPEPLGELngshea treatﬁ%%t
honngenlzedOenwhsmbarnaypbeedsed am gehleitbrubr ntw ya pd Delpet i @rs, annagtlal

or conplete reHb%CEQEH% £8£n€995af£969k€ﬁ§r§egi199'%E§5§f¥¥%§5 v
exanple, it nay be uSed in egg custards tes, panca s or
sausages. In c§§@§eéaehwascbhé§ePa¥ﬁbC¢%%¥1bfa@Yﬁﬁta°e°us insofar as it

"provides an intermediate product of satisfactory wholesome-

ness and gelling power which may be used after storage.
15 ' The homogenized emulsion may be used in gelled
culinary products as a partial or complete replacement for
eggs, thickeners or gelling agents. For example, it may
be used in egg custards, quiches, omeiettes, pancakes or
sausages. In cases such as theSe,'the rest of the
20 1ingredients involved in the composition of the culinary
products are added to the homogenized and, optionally,
dried and reconstituted eﬁulsion which is then subjected
to the gelling heat treatment. _
The process according to the invention has certain
25 specific advantages:

- 1t uses whey proteins and makes use of this by-product
for human nutrition, _ _
- it enables liquid o0ils, for example oils rich in
30 unsaturated fatty aCids, to be incdrporated in products of
solid texture. The gels obtained have nutritional
qualities of value in dietetics because they combine whey
proteins of high nutritional value with dietetic 01ls rich
in essential fatty acids, '
35 - because oil-in-water emulsions are 1nvolved there is no
need for the delicate phase reversal process to obtain



20 I ngredients i nvol ved in the conposi tion of the culinary products are
added to the honogeni zed and, optionally, dried and reconstituted enulsio
whi ch.ks then-subjected to the gelling heat treatnent. The process _
according to the invention has certain 25- gpecific advantages: - it use
whey\pr ot €i hs and makes use of this by-product for human nutrition, - it
enables liquid oils, for exanple oils rich in 30 unsaturated fatty :
acids, to be i ncoryier aoaslist emcododt spokadebild tertmse. sThehgel sheohimizied
have nutritional QHﬁﬁdéér%%sohawa%%ehb?ogg§5?5E9§nbﬁgfg§fo%hgg £o0 qﬁgﬁﬂ?y
proteins of high nutritional value with dietetic oifs rich rn éssenttal
fatty acids, 35 -PIRSU&GFSe odi CompaRatde ERNPEFEABCHse i nvol ved, there is no

need for the deld aatee gehasebrerakdabrpr 69968hb0eebbablemic -dompded with

consi stency of spreadabl e cr 30 that the creans thenselves may be
hypocal ori ¢ ?% reF%%?%%%%g %% iff&ng# SﬁgagéfstSFtEBﬁparable consi st ency,

- the gel s obtained are hypochol esterolem c conpared with 5 egg- based

products of 'simi|ar texiid &nvhieidh/ o 119 st rbldkdsbatind BY11h6: 9! | owi ng
Exanples in Mhl%h thi parts and percentages are by wei ght, unl'ess ot herw se
i ndi cated. 10 =¥amples dn yhiph,fhpeBarfReaffaneferatages mre iy giei@ites

and their distrmmuESenowmbewdebeﬁﬁﬁnedgb%.SgatteriDg of Laﬁfr L:gﬂi, for
Seattering mah Applical GiE AR (e BL6M50s “AnaTPROE: CeE, Eaooukeey &
Sons; New York 28di1dhgir Risgrihutipghveseadeterminedtby $cattenmsz of
di $t7i but - laser light, for example in accordance with B. Berne and
R. Pecora in "Dynamic Light Scattering with Applications in
Chemistry, Biology and Physics”, J. Wiley & Sons, New York
15 1976.. From the light scattering data, frequency distribut-
ion curves are established and the diameters of the fat
globules and the percentage of fat globules having a
given diameter may be deduced therefrom. .If the diameters
are plotted as the abscissae and the percentages as the
20 ordinates of a graph, a quantitative expression of the
distribution of the fat globules in the emulsion is
obtained. Thus, a homogeneous emulsion will be character-
ized by a curve having a single peak. A plurality of

W, separate curves or a single multiple-peak curve will be

[\V]
(9]}

characteristic of a heterogeneous emulsion containing-
several series of globules. From a & cumulative distri-
bution curve it is possible to deduce the extreme
dimensions of the globules of one series and their mean
diameter according to the following formula:

=X.do -

mean diameter =
L]

35 in which



i on curves are established and the dianeters of the fat gl obul es and the

~percentage of fat globules having a given dianeter nmay be deduced

therefrom |f the dianeters are plotted as the absci ssae and the
percentages as the 20 ordinates of a graply a quantitative expression of
di stribution of the fat globules in the emulsion is obtained. Thus, “&
hgnogkreous emul sion will be character- ized by a curve having a single
peak \M A Yplurality of separate curves or a single nultiple-peak curve will"

b aract &i st iiez dheameaneddgmetonsirnmasoneateostaf nomg sevbesloseri es
of\ bul es. Froma % cunul ative distri- bution curve it is possible to

de he extEmduliesewiitbis of givmengfidsmeter ofange, seri es and their nean
di a r according to the follow ng forpul a: 30 nean diameter = [err] 35

i n which 1099~ Jiss thie PREGPREAGRIRF FhoRaheseldFRiBf thge a1 sint

gl obules wit hin_a qi,ven di aneter range, do I's the percentage of gl obul es

i
within the euuﬂ?ﬁ%i%?n‘ question. The Exanples illustrating the invention
show that the enul sion obtained contains a honpbgenous series of fat
gl obules having diameters of from 140 to 6000 10 nanoneters and

a mean diameter Ofphd egfampgi 11D PPt €RhE. 1hVEnkl BRANGTLWOItdye gel s
was determ ned by neasuring the nmechanical force required to break the ge

15 (rupture) the ehalsionpobstaine domtadnsgiaehomdggnens( defirdemtonn)
using an Instron (a Regi stered Trade Mark)
fat globules having diameters of from 140 to 6000 W
10 nanometers and a mean diameter of 1less than 1000

nanometers.

The firmness of the gels was determined by
measuring the mechanical force required to break the gel
15 (rupture) or to compress it to a given degree
(deformation) using an Instron (a Registered Trade Mark)
texture analyser, for example in accordance with M.C.
Bourne in "Food Texture and Viscosity", Academic Press,

New York and Léndon, 1983, Chapter 3, and pp. 176-185. A
20 To carry out these measureménts, the geis were cut into
cylinders 30 mm long and 28 mm in diameter. The area of
contact between the gel and the compression disc of the
apparatuS'was 6{16'cm2; The percentage deformation by
an applied force of 0.98 N (deformation) and the force

25 required to rupture the gel (rupture) were determined.



féxture anal yser, for exanple in accordance with M C. Bourne in "Food
Texture and Viscosity", Academ c Press, - New York and London, 1983, Chapyer.
3, and pp. 176-185. 20 To carry out these neasurenents, the gels wer
into cylinders 30 nmlong and 28 mmin di angtter. The area of contact
bet wgen the' gel and the conpression disc of the apparatus was 6.16 cnR!
The percentage defornation by an applied force of 0.98 N (deformation)
the force 25 required to rupture the HAMRLRigt ure) were deterni ned.
EXAMPLE 1 An aqueous nedi um contai ning a concentrate of whey proteins
(obtained by ultrafiltration of sweet whey and 5 containing 81% of
proteins, based on dry g%l%%ﬁ??“ﬁﬂ@%ﬂkimi%?qﬁ%&ﬂ}W£:a[@PPFeﬂlfﬁthaﬁegb@ﬂ
oi | in the propatdwnins ndibcatiadd ByuLsitEheal ik 0atisn0bt aswest byndy Vignd

successive passesddl it =t Ype ratory_honogeni.zer coppr| si Wo
st ages each undgﬁnggﬁ$gggtﬁg”g%glgkﬁgg}g ’aé%sﬁgng8n?5¥n%?gggﬁsro&g %TQA
are filled with %%u?kﬁﬂﬂ $itoRd Ebwathedrandsaed phénihetbedpropar widres bath
for 30 minutes tind@aGedlhe Eﬁﬂﬂ%&&ﬁ!@é%i@heighSBt&?ﬁE&Sﬁf Evé C&y éfdkﬁe

e ge €

products renoved from the nolds. The firmess of s I's eval uat
after standing fRSSESHAdY ¥ MaptEréyPeThabesafesy| hemagensreiuncompPTaping 1
bel ow. Table 1 %wRr ciwpiges 2@ch undébyawprgbklvel pe)lsdipa. 6Glass 8 10

12 % oil (bMJVQ%Hmﬁyfﬁﬁﬂgﬂih 2Bws of 4 %rg filled wigh the %mufgi%ps 2

3 4 4
obtained and are then heated in a water bath for 30 minutes

— to 90°cC. "The containers are then immersed in ice and the
products removed from the molds. The firmness of the gels
is evaluated after standing for 1 hour (rupture). The

15 results are shown in Table 1 below.
Table 1
% Proteins
20 (by weight/volume)
4 6 8 10 12
% oil
(by volume/volume)
U/ :
25
2.5 0 2 3 4 4
5 0 2 3 4 4
7.5 0] 2 3 4 4
10 0 2 3 4 4
15 1 2 3 4 4
30 20 1 3 4 4 -
30 1-2 3 4 4 -
40 2 3 4 - -
35 Legend:

0 : gelling limit
1 : very weak gel, firmness not measurable
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p
15% by vol une
m xer for 2 m

si ngl e- st age val ve-type honogeni zer.

anal yzed. 20 (ﬁ!%lare Eregared in
- ness is anal yzes: S5

10

20

30

35

4

gelling limt 1:

0 2
4 4 15

4 - 40

3 4 4 10

1 3 4 4 .= 30
2 3 . 4

sel f - supportlng gel, firmess < 0.5 hV[err] 3 medi um gel ,

> 1 N[ t t d.
ok iser %r&%g%faensnég?.eéf%sgnaéﬁg%[ b1 Bl e of whey

nut es,

ins, the éﬁuemw@.mmdg@dlrdnraaesslmg 5%y aim
Qf t@%mgweq le§

T n’a’co

the 10 lipidic medium

very weak~-géR, —firnness not neasurabl e i;;

i perr] | in a |laboratory
EF%%%?'N?E 2 mnutes, 15 11l in the
sane val ve-typ€ hoﬁ@@eﬁeiéﬁﬂé§e§efore, IV in one pass through a

the sane way as before and their firm
set out in Table 2 below. 25 30

A mixture containing 7.5% by weight / volume of whey
ins, the aqueous medium representing 85% and the
11p1d1u medium 15% by volume of the mixture is emulsified

prote

at 50

I1I
III
IV

ness

°c

in a laboratory mixer for 2 minutes,

in a colloid mill for 2 minutes,

in the same valve-type homogenizer as before,

in one pass through a single-stage valve-type

homogenizer.

The fat globules of the emulsions are analyzed.
Gels are prepared in the same way as before and their firm-

is analyzed.

below.

. The results are set out in Table 2

The fat gl obul es of the enulsions are

U



35 -13- Table 2 Enulsification technique 5
I I 1] | V Nunber of series of 2(2 separat
separate 1. 2(1 two-peak fat globules 13 - curves)

curve) Di aneters of the globules of the main 650- 8000 1000- 80
14041800 '370-8000 10 series (nanoneters, rm Mean dianmeter of th

gl obul es (nm 2400 2150 Table 2430 1340 % gl ob

di ameter: 15 < 3000 nm 80 , 70 _ -

64 < 2000 nm 27 25 100 40 <1000 nm
10 5 84 . 9 gellin

no yes no 20 - : fot deteﬁ%ﬁ%ﬁ&fGFatPPnaﬁﬁcpvlaPS t he

conpari son exanples) Despite the |dbnt|ca£ conpositi P é |SI?ﬂ 1]
contains a si’ gle serles of globuleg. Its honngeneitg LS ex& £ ent e

mean dlaneter t Iobules RS sn1 and 2§ Hg e d|a ter I'strd bu |on
narr ow. i's tﬁh Fassie em W% % rm gel

ot her enuIS|ons S several series| atlarde nean dia ter of the glo Ies
and a very broadydis é t%glt of the dianeters. Emulsions | and Il remain

entirely 30 |iquidp SfQﬁH 2N 'Vb§60®§o@n|Y1¢661606ﬁ“ OR-1a00- 3FXAAEhE
2 An enul si OP coggﬁégl(ﬂgm}\eég{egaymy)e ght / vol une of

Mean diameter of

\/ﬁ the globules (nm) 2400 2150 430 1340
% globules of
diameter:
15 < 3000 nm 80 70 - 64
£ 2000 nm 27 25 100 40
< 1000 nm 10 5 84 9
gelling . no no - yes no
20 ~ ¢ not determined
(I, II and IV are the comparison examples)

Despite the identical compositions, only emulsion III
contains a single series of globules. Its homogeneity is
excellent, the mean diameter of the globules is small and

W, 25 the diameter distribution is narrow. It is the only

gellable emulsion which produces a firm gel.

The other emulsions show several series, a large
mean diameter of the globules and a very broad distribution
of the diameters. Emulsions I and II remain entirely

30 liquid while emulsion IV shows only incipient gelling.

EXAMPLE 2
An emulsion containing 7.5% by weight / volume of

35 whey proteins, 85% by volume of aqueous medium and 15% by
volume of grapeseed o0il is prepared under the same conditions



35 whey. proteins, 85% by vol ume of aqueous medi um and 15% by vol une of
seed oil is prepared under the same conditions as in Exanmple 1,
except \t bt the nunber of passes through t e4 honogeni zer is varied (one
pasp be ng shown for com parison purpose The properties of the .

si whs jand el.s _ob a| ed under the sane conditions as in Exanple \l/
2\ T‘i% LM Exampe A greent \ihad, the pa@bey pf passgs through

ar e own/i n
10 théZOhibﬁoEenpeerl €is ofatbhed er(uhal Qﬁ%é\l%@ﬂ{g Oén&%' ?8r0fcom—
gl obul es

15
di ameter of the %nul BYTPR n)es) 1%15 p’é%‘lertl%%OOf fehe emeanSSBQd%
gl obul es of dl%ﬂﬁt@ls obtapmed nund@s the s&fle cond¥flions alB in Exahple 1 6

20 Properti es e tdiftel i AMAY Fiiow. very  firm firm very
very verySsoft firm firm firm25 . Deformation by 1
force of 0.98N (% 23 12. 5 hpie 39-8 9.7 8.7 Ccnpressive
force causing a rupture 30 (N Jerr]) —/— 0. 35 1.79 2

2.23 2.21 2.27 The above results show that the enul si on becones

homogeneous and finer after 3 passes. CorrelNambeel vf bhSses
1 3 6 10 15 20
10 :
_ Properties of the : :
o emulsions ' k,)
Number of series
of globules 2 . 1 1 1 1 1
15 Mean diameter of
the globules (nm) 2164 651 580 475 396 389
% globules of |
diameter > 1000 nm 88 . 55 40 18 7 6
20
Properties of the gels
Appearance . very firm firm very very very
. _ soft firm firm firm
25 Deformation by 1
force of 0.98N (%) 23 12.5 11 9.8 9.7 8.7
Campressive force
causing a rupture
2 : - '
30 /ca™) - . 10.35 1.79 2 2.23 2.21 2.27

The above results show .that the emulsion becomes
homogeneous and finer after 3 passes. Correlatively, the
gel obtained is only firm where homogenization is

35 intensive.



gel obtained is only firmwhere honmpgenization is 35 intensive. - 15-
EXAMPLE 3 An enul sion containing 8.4% by weight / volune of whey proteins /
as concentrate. is prepared at [err]/pH 7 mﬁtQ55 various lipidic media in { ?7
the proportions indicated bel ow using the honogeni zer of Exanple 1 and t_ePL
samg,pressure conditions in each of the two stages, but in 4 passes. The \
properties of the gels obtained under thgagpie. gconditions as in Exanple 1
are shown in Table 4 below 10 (values obtarned by averagi ng the val ues of
‘a series of 4 gels). Table 4 15 Properties

of the gels Type of oilan enu151on contalﬁeh@rﬂﬁnﬁoby weighonpresbume 6Hrce
and %in the e | si on 1 farc causin 6 ne

0. 98N ?%”¥§?$$%ﬂﬁ) i(%oqﬁen éate is prepa9e§16t §o BYpﬁ %h
0.23 20 oil3d &arlous lipidicifedia in th® proportions 1nd®cgnengelow

9.1 udifé HARERSEnizer of Exdfiple 1 and24h3 same pressurQ 39
oi | Conéi519 1 1.61 8.

1.83 25 Peanut itions 1q:ﬂych of theygwo stages, but 6“56 BREses.
(15 16 The propeitiex0of the gelS. 8btained under2tBé same.

?igflomer 13 %Pnéféﬁons_as iih%ggﬁkple 1l are shogn4%n39ab9€l4 below
10 (values obtained by averaging the values of a series of

4 gels).
\_
Table 4
15 _ Properties of the gels
Type of oil Deformation Compressive force
and % in the emulsion by 1 force of causing a 5
(by volume) - 0.98N rupture (N/cm™)
(%) ' '
Olive : (10 - 26.3 0.23
20 oil 215 15 0.84
(20 9.1 1.74 .
Grapeseed (10 24.2 0.39
0il (15 19.1 1.61
Do (20 §.8 1.83
N~ 23
Peanut (10 24.2 0.55
0il 515 16 1.28
(20 9.8 2.87
Safflower (10 24.6 0.42
30 oil gls | 13.5 1.95
(20 7.3 3.91

35



(20 7.3 3.91 C 35 - 16-

EXAMPLE 4 Aliquid concentrate obtained by ultrafiltrati on of sweet mhey
panating fromthe production of gruyere con- 5 taining (in percent, based .
| matter) 83.9%proteins, 5%Ilipids andg3-3% ash, including 0.68% e
(the balance to 100% being | actose) is treated by diafiltration s

6 times its volune of 0.05 M aqueous sodiumcitrate buffer solution
.2 and at a tenperature of 5 to [ESAMPLELQ The retentate

ed contains (in percent, based on dry natter) 80.4%proteins, 0.09%
mand 5.42%citrate, that is to say contains.only 12%of the initial
cal cium and that the rﬁﬂkwqwnﬂ|amnmén¢mam&t@bwelogﬂcanﬂﬂ§r§§lltastagarﬁ§t
0.14:1 in the ]t y C I n c ai ni ng
35 by el ght 1 e Y L L T The
dia- filtered teieisitE htPIHIEP LsitdFesr Afe §&dd MGititednd8r - Otfe PLRFEL DS,
honogeni zat i onsgonth 1d ONEAS i3% Berpliaciudddg 0.68% calkdupr qpaeties of

the gels obtain under t SYB CO ditio as, | I ” in
Tabl o 5 bel ow PauATGG S AU T 08 dacee SR ia ozt a®Phy hidbi13¢h 08k
Properties of agmimget L %igids its volume of 0.05 e fagueguisorsod ium c1trate
Conpressive fopeerdp {6, €BH SALO'bH 3.2 and Q)% b f rr'%/‘éz‘afture AU g 8°¢.2

(by vqunei ture Q
-The retentate obtalned contal s (id percent, based

on dry matter) 80.4% proteins, 0.09% calcium and 5.42% L_)
citrate, that is to say contains only 12% of the initial
calcium and that the molar ratio of citrate to calcium
is 13:1 as against 0.14:1 in the non-diafiltered whey

15 concentrate.

| An emulsion containing 4% by weight / volume of

proteins_and 1lmM of calcium is prepared from the dia-
filtered retentate at pH 7 using grapeseed oil under the
same homogenization conditions as in Example 3.

20 The properties of the gels obtained under the same
conditions as in Example 1 are set out in Table 5 below
(average values of 4 gels)

Table 5 ' A

_25 Properties of the gels
% oil ' Deformation . Compfessive force
in the emulsion by 1 force of causing a 2
(by volume) 0.98N rupture (N/cm™)
30 .
10 33" 1.83
i5 10.2 3.21

The above results show that the emulsions gel
35 very well despite a low concentration of calcium and a



10 33 1.83 15

3.21 The above results show that t-he emul sions gel 35 very well despi - '
low concentration of calciumand a -17- 13-fol d nol ar excess of cit iyg\
over the calciumin the aqueous medi um (which means that all the residdaf

cal.glum has to be chelated by the citrate so that it is not avajlable fo
reaction with th& iRkt &gdar pxcess of citratgoQVErsibe ¢RbEiYReltaihg um

i ons do not havegwedus Qﬁédlh&:ﬁr(lvnﬁc@nntebﬁsgehhftnﬁlprQﬁésﬁesml&ﬁ:ﬁﬁl

2.4 kg of concentrate of ro pH 6.9, are :
di spersed in Sih Wg?gﬁ#%ﬂj %%8 cééfﬁt8| %g é ﬁm??F stirring
to the resultquwahkamislfnr nﬁﬂaﬂlo@dpusmnﬁhe otothenvolune to 40 liters by

addi tion of water, the dP§Rﬁﬁ§H9%eb& Q%@EthEOckﬁEihma@@n@ﬂﬁ§%ﬁn§hﬁRHQh a
colloid 15 mll. Except for a small part &Por conparison), the pre-

emul si on obt ai Ry i %e hdeanias oF Gﬁﬁege& PErBﬁPcﬁﬁﬁDgen- i zation
conditions (see Table 6 below at 50 Cin a Manton-Gaulin industri al
honogeni zer, after which the fat gl obul / ge emul sions are anal yzed in
the same way as 20 before. Five netal égég—ﬁée-each filled with 150 g of
enmul sion, one being filled with the non-honogeni zed pre- emnul sion (for

compari son)yoThe cas%; B BdEhE AR Y1 968 GoRdsMLaCh pkin 013 UhP8! 9V 8!

1000C for 3 n1nutes ({o]0) re opened
and the gels ar@lSpRISERED Bl ‘§at?é M}eéfsaﬁéf Bré 85i perR el rAke @ided

apparat us. The WDtROSHH ZRidH L PG rie®nd tang WAEpeeSUbAS Ohfter adjustment
~ of the volume to 40 liters by addition of water, the

dispersion is heated to 50°C and passed through a colloid

15 mill. Except for a small part (for comparison), the pre-
emulsion obtained is then treated under different homogen-
ization conditions (see Table 6 below) at 50°C in a
Manton-Gaulin industrial homogenizer, after which the fat
globules in the emulsions are analyzed in the same way as

20 before. '

Five metal cans are each filled with 150 g of
emulsion, one being filled with the non-homogenized pre-
emulsion (for comparison). The cans are hermetically
sealed and placed in an autoclave at 100°C for 30 minutes.

LV/ 25 After cooling in an ice bath, the cans are opened and the
gels are analyzed in the same way as before using the
Instron apparatus. '

The homogenization conditions and the results of
the analysis are shown in Table 6 below.

30 It can be seen that the finest and the most
homogeneous emulsion (1 stage, 30.MPa) produces the firmest
gel whereas no gel is obtained without homogenization.

35



t he anal.ysis are shown in Table 6 bel ow. 30 It can be seen that
the finest and the nost honbgeneous enul sion (1 stage, 30 MPa) produces the

firmest gel. whereas no gel is obtained wthout honopgenization. 35 - 18 -
Tabl &< 6 Honobgeni zation conditions Wthout 18 - stage 1 stage 2 stages
2 &S, honogeni zati on 20 MPa 30 MPa 15 WP 15 MPa (conpari son) \ﬂ
then A\ \then 5 MPa = 15 MPa (conpari sofn)blPr%pertles of the enul sions
Nunber, i seri es —_—1 1 1 Mean
di aget &y t he gl obuI es (nm 866 662 1069
756 BineAsi ons of the gl obul es (nn) - Homogenization]ggnddtions2- 2890
168- 5349 142-3295 % gl obul es of] dianmeter: [err]- 1000 nm
71 86 61 79 [ 1|t OLE‘OOO nml stage 1 stage 2 stages 2 stage®
89 99 Properties of the ( 8 aqhpe ofomel s3)5 wpeaianps
no firm firm 1son firmgelling thengel then gel
gel gel Defonration by 1 florce of 0.98N (% 28.9
23 36.1 28.7 Conpresqdive force 5 MPa 15 MPa
. {comparison)
Properties of |
the emulsions
Number of series - 1 1 1 1 -y
Mean diameter of _
the globules (nm) - 866 662 1069 756
Dimensions of
the globules (mm) - 168-4072 142-2890 168-5349 142-3295
% globules of
diameter: £ 1000 m | 71 86 61 79
£ 2000 mm 02 99 89 99
Properties_of the
gels (average value
of 5 gels) _
Appearance no firm firm soft firm
gelling gel .gel gel gel
Deformation by 1
force of 0.98N (%) 28.9 23 36.1 28.7
Compressive force |
causing a rupture _
/ey : 1 1.2 0.65 1.15

= : not determined



causing a rupture 2 (Ncm) 1 1.2

0. 65 1.15 - :not determ ned -19--EXAMPLE 6 1 1 of retentate fromthe
ultrafiltration of whey containing 14%dry matter and 80% proteins,
on ﬁry 5 matter, is dispersed in water at- 9 6.9 to a volunme of 2 171

t he other liter being adjusted to pH 9 wth 7 m of a 2 N NaCH sol ufi ongJ
order to reduce the nunber of viable ger mEXMMREEIG two preparation
heat-treated for 20 mnutes at [err]. Thev are then neutralised to p
with 37 M of a 2N Na |o and HCL sol uti on,
respectively, and subsequeﬁ#% &r tﬁqu fgedP§Fﬁ§f13ffﬁtfﬂBsgf ey
heat -tr eat ed an@omtaxnﬁqg(ﬁ*ﬁ|ﬁrW5r@an@enamdt69 mwotednbslbasedrenpdepared

under the sage gopgiti ong &%d&@&aw %/a]te%”g& %Ht '8995%'3 L¥BEuAZ %f 21

Exanpl e 2. The properties of ge S obtain re i ndicaf
bel ow. 20 Table 7 Def orhek Qﬁ1QR} digpeysdos J6 %Cﬂéﬁééeéfte pEN3 vbthke

causing (% 37 ml ofa 4 \gN WHCL #olution, the other liter being adJ%it%g

(N cne) Cel wi th, 8 aGEtl & Gedt o' 2% SR Biudion.

In order to reduce the number of viable germs, the
10 two preparations are heat-treated for 20 minutes at 75°C.
They are then neutralised to pH 7 with 37 ml of a 2N NaOH
solution and 7 ml of a 2N HC1l solution, respectively, and
subsequently dried by freeze-drying.
With these two heat-treated and dried protein
15 concentrates, two emulsions are prepared under the same
conditions as in Example 1 and of the same type as in
Example 2.
The properties of the gels obtained are indicated
in Table 7 below.
20

Table 7

Deformation by Compressive
' -1 force of 0.98N force causing
o/ (%) a rupture
' (N/cm?)

[\
Ot

Gel with a concentrate -
heat-treated at pH 3 14.4 1.31

30 Gel with a concentrate :
heat-treated at pH 9 18.1 1.27

It can be seen that the gels are firm and that,
accordingly, the heat treatment of the retentates under the
35 conditions indicated does not affect the gelling properties
of the proteins.



af feft "tQe\ge
A Ohont

~aquedqus rnediu
condi N-ons/as
pH 3 w T 16

Teduce the nu

mnutes at [e
solution. Ge

concentrate heat-treated at pH 9 - 18.1

e seen that the gels are firmand that, accordingly, the heat

I'ing properties of the protee&ﬁ;_ -20-- EXAMPLE 7 1 1 -of .an
ey pr

ai ning 6% by wei ght/vol une of
m and 15% 5 by volune of oil is prepared under t he sane

in Exanple 1, except that . us phase is acidified to
m of a 2N HCO solution be#%ggjﬁggggenlzatlon In order to
nber of viable gerns, the emulsion is heat-treated for 30

rr] and thep g0 aﬂ‘%dl"%ﬂ&?@&r&aﬁ'ﬂ1?1gw6t"h3%r5w@1gﬂft|/§o¥%§am

s are f or med as desqr in Exa hei r operti es

oteins, 85% by volunme @5?

eval uated. The Té%?ﬁXsp%HE§%ﬁﬁww§?ﬂﬂQXN q&ﬂﬂﬁwﬂﬂlﬁﬂ¥QstlmP8#é@ zsd 6P%0. 98

N(%: 5

" '0.56 It can b

conditions in

by volum&@lofB dGdiirse Saie s fear Gﬁxd?aa-uﬁ.lh@g samréunbuaet(lblbéeaé] )
he t t he emul_si on
gi:%g%ﬂ%?éesf’no % ttrheata%reﬁ]g%elaﬁuﬁé’uﬁrg 8r°F) &8 8F1fiﬁgled %0

proteins. EXANHLES g"bth k@ palk af on 2% Hifelsstlugd oor bedecak bomAgeadaetisn.

mediumis pre
cont ai ni ng 80
chloride. The
hydr oxi de 10

15

20

n
w

30

pared by ﬂi%éﬂ 195 ]relﬁllc@( Whupfb%tre'o'} ¢996¢at gg&ﬁs the
Q%ékﬁgelns [ 1 of water_ containin I um’

1ehet i 1'r el fQrusPeding %?Sb?taéﬂl £i 8RdotheBdi um

neutralized to pH 7 with 15 ml of a 2N NaOH solution.
Gels are formed as described in Example 1 and their
properties evaluated. The results are shown below.

Deformation by 1 force

of 0.98 N (%): 21.8
Compressive force

causing a rupture (N/cmz): .0.56

It can be seen that the heat treatment of the
emulsion under the conditions indicated does not affect
the gelling properties of the proteins.

EXAMPLE 8

Preparation of omelettes or pancakes

An aqueous medium is prepared by dispersing 1 kg of
whey protein concentrate containing 80% proteins in 7 1 of
water containing 200 g of sodium chloride. The pH of the
dispersion is adjusted to 7 by addition of sodium hydroxide
and the volume is made up to 8.5 1 with water. To the
aqueous medium preheated to 55°C are then added with mixing
1.46 kg of a lipidic medium heated to 55°C containing 80%
by volume of peanut oil and 20% by volume of sunflower oil.
The mixture is then passed through a colloid mill and
homogenized in an industrial Manton-Gaulin homogenizer

U



€30 and the volume is nmade up to 8.5 1 with water. To the aqueous nediu

preheated to 55 0C are then added-with-mxing 1'.46 kg of a lipidic’ i
heated to [err] containing 80% by volunme of peanut oil and 20% by v«
‘sunflower oil. The mixture is then passed t3krough a colloid mll an
hofipgeni zed in an industrial Manton-Gaulin honogeni zer -21- conpr\ stngYa

single stage under a pressure of 20 MPa. The honogeni zed emyl sion is\
spray-dried, gi"\?f“ﬁ&lﬁgﬂgvﬁe?"% mytadfe WKla%h R rPd‘ge&f‘r'r‘ﬁ(?siﬂrQ: MERot ei ns
31 total I|ipids 52TRAelRomogenized emulsion &3 then spray-dried9.5

| act ose . i3OI o thes 05142.8 of L i emul si on and
40 g of wheat gﬁgﬁ%°ng §%§&§Fs%%¥%%ﬁiE9$E§%#%°¢%n%wﬁ4§i% ﬁ§i§§§ulting

di spersion is poured with stirring into 150 m of skimed m |k and spices
are added. @ooking in a frying pan for about 5 m nutes at around 200 C
gives onelettes or pancakes of excellent 20 consistency which have a
neutral taste and are white in color conpared w th an onel ette or pancake
made from eggs. COVPARI SON EXAMPLE 25 —Fe+—conpari son, pancakes are
made in the traditional way (Aprabelims descri b&l above (B) fromingredients

in the proportions indicated i | £; 8 hel ow e 8 30 Ingredients %
A B Wheat fl our Bod2p fiﬁﬂ&ga 55%%) 30 Whole liquid

lactose 3
oo moisture 3.6
\/

23 g of the dried emulsion and 40 g of wheat flour
are dispersed in 50 ml of water the resulting dispersion is
poured with stirring into 150'm1 of skimmed milk and spices
are added.

Cooking in a frying pan for about 5 minutes at
around 200°C gives omelettes or pancakes of excellent
20 consistency which have a neutral taste and are white in

color compared with an omelette or pancake made from eggs.

COMPARISON EXAMPLE

N 25 For comparison, pancakes are made in the traditional
way (4) and as described above (B) from ingredients in the
proportions indicated in Table 8 below:

Table 8
30 Ingredients % A B
Wheat flour 30 30
Whole liquid eggs 50 -
Dried emulsion ' - 15

35 Skimmed milk 20 55



Dri ed enmul sion - ' 15 35 Skimed mlk

20 55 22- The pancakes thus prepared have the foll ow ng
per cent age chol esterol contents and caloric values: A B 5-
Chol esterol % 0.25 55 _ 0.005 Cal oric val ue per .100
g 10 _Kilojoules (KJ) -%21 1001 Kil ocal éries &~

196. 3 239.2 It can be seen that the gelled food
i n accordanceTwet pahbakeBVeRuE0Pr&BAraBYnRee hyREr £81 Do foghi I e 15

hawi i qQjhl hal est | t dwth the traditional
b ovueh hde. 1 HemeBptate PSR Rt AL oon EBNERLRAR | GO LRekabies: or el | es

[oX

mediumi s a%gus ed to 10 kg by addition of water and its pHto 7.5 by 95
addi tion of %So4PQAERFAF8tide.” 2 kg of butter nel@e5befor@h@®@ at [err]
are then m xed with the aqueous nedium followed by honogeni zation as in
Exanpl e 8. Thecgqgg gnbé gate ;s t hen poured into 50 mM netal cans, after
whi ch t he cans-are—%efﬁe%rgapﬁy seal ed and placed in an autoclave for 30
20 minutes at L&OrE. After cooling, the cans are opened and a bright gel is

renoved. This gel is a dessert which can be eaten wth a spoon, which has
an agreeabk% t%iae and whi ch produces a

1 of water containing 0.3 kg raspberry syrup. The,wei ght of the aqueous

ojoules (XJ) 821 1001

Kilocalories (Kcal) 196.3 239.2 W,

It can be seen that the gelled food prepared in
accordance with the invention (B) may be hypercaloric while
15 having a negligible cholesterol content compared with the
traditional product made from eggs (A).

EXAMPLE 9

20 Preparation of desserts or jeliies

1 kg of whey protein concentrate containing 80%
proteins is dispersed in 8 1 of water containing 0.3 kg
raspberry syrup. - The weight of the aqueous medium is _
adjusted to 10 kg by addition of water and its pH to 7.5 by -

235 addition of sodium hydroxide. 2 kg of butter melted
beforehand at 50°C are then mixed with the aqueous medium,
followed by homogenization as in Example 8. The homogeni-
zate is then poured into 50 ml metal cans, after which the

30 cans are hermetically sealed and placed in én autoclave for

20 minutes at 110°cC.
After cooling, the cans are opened and a bright gel -
is removed. This gel is a dessert which can be eaten with '

a spoon, which has an agreeable taste and which produces a
pleasant mouthfeel. ' '

whey protein concéntrate containing 80% proteins is dispersed in 8

&



*pl easant nout hfeel. 35 -23- EXAMPLE 10 Preparation of |owfat sprgadgble
creans 750 g of a whey protein concentrate containing 80% proteins
dispersed in 8 1 of water. 60 g of sodiumchloride and 10 g of pofa
‘sorbhate are added to the resulting dispersi®s,-after which the pH
agugous mediumis adjusted to 3.3 with citric acid and its wei ght
with water. 70 volunes of the aqueous nediumare 10 then m xed whil
stirring with 30 volunes of a |ipidic meEXAHPEBNRi ni ng 50% by vol une of
corn oil, 25% by volune of soya oil and 25% by vol une of sunflower oil, the
two nmedi a havi qd.LQ . hg m xture is then honogeni zed
in a Mant on- GuH-A—=5 ' 6 ZeF—eorptF5+hAg two stages, the
first at 20 MPa and the, t e | L S & hen; pour eghd nt o
100 m plastic trays mﬁﬁ%‘;;&g %e?’#eyr_/gg?ltel-ge% ggggﬁp E a%éed in ar B
autocl ave for Frdisiftesrs dispersednén §hi pfayatere nedChf$ediwdol i ng,

t hey are ZQ f oldh 316 O il r].O_Blg,broifg bQEQQnggbrwtéhaPésad’dém htgexture
and which is easquﬁ read with a kni

t.o .S fe. The cream causes,_an agreeabl e
mout hi eel . Tt I HE GG SR S0P A8 T88 WEERPARRSRE EXAVELE HIUH ERdabl o
cream (B) is pmephined is adjsisstade tway . dswabbveitbiic acbdn 2886 bys wod igtet of
i pidic nmedium % hy: Mol of u dj o rd .
traditionaly30 ?ﬁ?leogi(a"o%t\gxrggmr{%gf: cggpgreggwggcgﬁg}gfge%%‘gﬁ?ﬁ? T%?%%S%ﬁ%d
in the form of Ehemtixgdgiijleefbisrdnss wéisht R ¥ahpmes Of a lipidic

medium containing 50% by volume of corn oil, 25% by volume

~ of sova oil and 235% by volume of sunflower o0il, the two

media having been preheated to 50°cC.

The mixture is then homogenized in a Manton-Gaulin
industrial homogenizer comprising two stages, the first at
20 MPa and the second at 10 MPa. The emulsion is then
poured into 100 ml plastic trays which are hermetically
sealed and placed in an autoclave for 30 minutes at 100°c.

When the trays are opened after cooling, they are
found to contain a bright creamy gel which has a smooth
texture and which is easy to spread with a knife. The
cream causes an agreeable mouthfeel. It contains 30 g of
lipids.

20

[3")
W

COMPARISON EXAMPLE

A spreadable cream (B) is prepared in the same way as
above, but from 253% by volume of lipidic medium and 75% by
volume of aqueous medium. For comparison, a traditional

30 spreadable cream of comparable consistency (A) is prepared
in the form of a water-in-oil emulsion from the same
ingredients. The composition of the products and their
caloric value are shown in Table 9 below.

“Tue

35



i ngredi ents. The conposition of the products and their caloric value are

shown in Table 9 below. 35 -24- Table 9 Conposition

A ",B5 Fats 40 25 Proteins .
2 4.5 Water - - 24 - 58 70.5 Caloric.
val ue per 100 g 10 KJ 1590 1050 Kcays™
380 251 The spreadabl e cream prepared in accordance with the

I nveA Q0 (B) is lowin calories by conmpabiieop with the traditional product -
Wchit is very difficult to reduce The concentration of fats
eversi ng the emul sion. 20 EXAMPLE 11 Preparation of egg custards
wat erCemngssitgen & prepared from 80 partd 25 of 8n aqueous nmedi um
cont anNg 9. 6% whey protein concen- trate containing 83.3%proteins and 20
parts of butter_nelted beforehand at 50 C, after which the enmulsion is
hormogeni zed %s ﬁ%\%kanple 8. The honogeni zate is RRAtended 88 repl ace part

of the 30 eggsPraredds aditional egg custard recipg (conparqsgn) To
prepare the eggy( ards, the honobgenizate is mX W th nk k. whol e eggs
separately honogenized before- hand and sugar, th&®resulti xture S
poured into pots

(o]

10
KJ - 1590 1050 W,
Kecal 380 - 2581

'15 -~ The spreadable_cream prepared in accordance with
the invention (B) is low in calories by comparison with
_the traditional product (A) in which it is very difficult
to reduce the concentration of fats without reversing the
emulsion,.

20

EXAMPLE 11

Preparation of egg custards

An pil-in—water emulsion is prepared from 80 parts "/
25 of an aqueous medium containing 9.6% whey protein concen-
trate containing 83.3% protelns and 20 parts of butter
melted beforehand at 50° C, after which the emulsion is
homogenized as in Example 8.
The homogenizate is intended to replace part of the
30 eggs in a traditional egg custard recipe (comparison).

To prepare the egg custards, the homogenizate is
mixed with milk, whole eggs separately homogenized before-
hand and sugar, the resulting mixture is poured into pots
and the pots thus filled are hermetically sealed and placed

35 in an autoclave for 45 minutes at 95°C.



‘and the pots thus filled are hernetically séaled and placed 35 insan

autocl ave for 45 mnutes at 95 C - -+25 - The proportions of th
ingredients and the texture characteristics of the egg custards

are shown in Table 10 below. 5 - 25 - Table 1
reﬁ@ggenent I ngredients % Texture of egg by

Whol'e Eggs Sugar Honpgeni zate honopgeni zate mlk 10 O (conparison).
65 25 10 - The proportigmpath,thedingnddiemtesandsthe tek2ube 10
20 o an (
conpari son 50 SHRPLBtet £ §t&s of the egg custarq573§ta1f5d arfoskb@H]EQ
equi val ent to (Table 10 below. comparison (47.5 6.25
10 30 snoot h, |ess ( firm
than 75 - ( conmparison 20 (37.5

6.25 10 40 equi val ent %&R%e 10

conparison All the egg custards obtai ned have a pl easant supple and snooth
texture. If thegwhphe.L@gs are not %ﬁb nj zed before m x4 th t he
ot her ingredi engs egh egg cugtgeds ial avm SHiBRLE an rmo
texture and conﬁamﬁeﬂugﬁéous ﬁgmbles S|n1 ar resul s are obtained by

m Xi ng a honngen+;aLe—pLe¥LgusLy_£u+ed_as_Ln_Exaane 8-with

10 O (comparison) 65 25 10 - : gnooth, medium
o firmmness
L (57.5 12.5 10 20 smooth, less
( firm than
( comparison
30 (
( _
15 (47.5 12.5 10 30 equivalent to
“( : canparison
(47.5 6.25 10 30 smooth, less
( firm than
75 E camparison
20 (37.5 6.25 10 40 equivalent to
( . conmparison

All the egg custards obtained have .a pleasant

supple and smooth texture. If the whole eggs are not

25 homogenized before mixing with the other ingredients, the
egg custards obtained have a supple and smooth texture and
contain numerous bubbles. Similar results are obtained by
m1x1ng a homogenizate previously dried as in Example 8 with

~ the other ingredients.
30
EXAMPLE 12

Preparation of quiches

An oil-in-water emu151on is prepared from 83 parts
of an aqueous medium contalnlng 6.5% of whey proteins and



t he of her. iagredi ents. 30 EXAMPLE 12 Preparation of quiches An oil-in-water
' s\prepared from83 parts 35 -of an aqueous nedi um contai ning 6.5%
otfei ns and -26- 17 parts of peanut oil or butter nel-ted

d;/ the emul si on thus prepared is_hggngenized and t he honobgeni zate,
I's optie |y dried as in Exanple 8. The honbgeni zate is intended to (g

replace the eggs in a traditional quiche 5 recipe used for conparison. To

prepare the bage _fpgﬁ‘éts_r 8 Egggak g CHESpy OOL EnEPESd Eéﬂfpe% myd |k and

corn starch are m xed in t roportions Indicated in Table el ow. The
base is then pleFd§irR APHS|I BTEPARRI W £ hReRIEeDiaed A t Hlke RPReERN kgate
cooked in an o\gnobpeioddllyndreedaks 280 Exadpbéeg 11l five homogenizate is

| ngredi ents % Sanpl Honpgeni zat Eggs . Cream Wole. or _sem -  Corn
starch skinnedlﬁ$%§%88n68rF§82ace-%he gg°°721n &ty lg&onafl%PIChe

I 518 recipe u54d for Gomparison]5 -7 20 11 3;
ig 6 . IV15- To prepare Z?é|$§se for %f%hitionaﬁé@uichesfswho%;\/
36 36 ©€g8s, fresh cream, milk and coxp starch argmixed in the
- proport2bn¥henanentes muerdpie! yishbaiowr to one anot her.
The base is then placed in a mold lined with pastry
10 and the quiches are cooked in an oven for 35 minutes at
230°c. W)
Table 11
15 - : Ingredients %
Sample Homogenizate Eggs Cream Whole or semi- Corn starch
skimmed milk
Comparison - 72 6 15 7
I 18 54 6 15 7
20 II 36 - 36 6 15 7
CIII 54 18 6 15 7
1v 72 - 6 15 7
\'% 35 36 - - - _
VI 54 18 - - - -

The samples are fairly similar to one another.
Their hardness decreases with the amount of egg used
although their texture is totally acceptable. Sample IV
does not rise as much as the other samples in the oven.
30 Good results are also obtained using only the
dried homogenizate, of which the lipidic medium is butter,
reconstituted with water or milk to 20% dry matter.

35



-Their hardness decreases with the anbunt of egg used al though their
is totally acceptable. Sanple IV does not rise as nmuch as the ot her,
in the oven. 30 Good results arg al so obtai ned usingfon
*dri ed honogeni'zate, of which the lipidic nediUm’is butter, reconstkt gl
with water. or mlk to 20%dry matter. 35 -27- EXAMPLE 13 Preparati o
sausages An oil-in-water enulsion is prep qip1 83 parts 5 of an ous
medi um cont ai ni ng 6. 5% whey proteins and 2§§%a#+srtﬁ nol ten beef tall ow,

after which the enul sion thus prepared is honogenized in the same way as in

Exanpl e 8. The fpfégg{'g\gi&ngﬁecgﬁgas,e%re ground and m xed in the
proportions indicated in a cutter.

% | ean beef An oil-in-l&deat temlarifon is prepared from 8318akasd
11 | ean pork - .19 s crush i;C -
19 spi ces 5 of an aqueous medluq1#§%%iﬁ§ﬁ%ﬁﬂ§§5% whéy pr%Qeln% ani5120
Casings are thenpariseef iialtarhéeapiothad Lawt widerafhdicbwtiheh emid séasi ngss
thus filled are gpaberednts q%{@%a‘i%é%nm e Wa§ Bbls i}:ﬁh%xﬁﬁ\ﬁ?égg$

obtained are conparable with traditional sausages prepared froma fatty
enul si on obtained by mi x}Hy 19 Nkdlgradl BTS2 STANGINEEr P KEHedR of

t he honopgeni zat eth80proportions ‘indicated in a cutter:

10 o
o lean beef 19
N fatty pork 13
lard | 11
lean pork 19
15 crushed ice - 19
spices 4
homogenizate 15
20 Casings are then filled with the ground mixture,

after which the casings thus filled are sealed and cooked

for 40 minutes at 85°C. The sausages obtained are

comparable with traditional sausages prepared from a fatty

emulsion obtained by mixing liquid beef fat, caseinate and
N 25 water instead of the homogenizate.

"J .',

. ..:./}

30



35 CLAI M5 - process for the preparation of a gelled food

product in which an oil-jp-water enul-sion‘is prepared from an aqueous

di um a mlmM\Hu m said enul sion2gontaining from4 to 12% o

yesse | ume, of gellable whey proteins and from2.5 -g:g,--lo
pressed ds vol ume, of |ipids and the enulsion thus prepared is =%

ly gelled, characterised in that the .agqueous nedium is

genized w thCLAR#ES|ipidic nediumat 40 to [err] in one or nore

passeges under a pressure of at |least 20 MPa in an honogeni zer 15

conprising one stage or under a pressure of at |east 15 MPa for each stage
or under a pressure of at |least 2Q MPa, for_ the first stﬁge and of at | east

10 MPa foP the sedond &t RT3 an®ho Fe R LR MR sPhg 2t V#° Hhekeod so
that the enul sion r%%tgt&l r}%’? "fﬂ)&n S, %f‘"gég-d“ater ngmu&s%%ﬁ;r&{ f at

gl obul es havi ng dPAfst ers rom 1 nanoneters and a

di aneter of I|ess o 19Q0 NANQNES eqgqid {8 PLOCESS: @fc ChldiReh | Ng i ms
1, characterised in“that the 6er!nl aabl e V\heyﬁf)lf ot%i ns are'in %]dg
form of a concent aia sQRinRiceedalivivgt Fabhl 4T ebi 083 Of eRpLEEsBACH sCREL NI N
from50 to 95% and preferably from 70 to 90% by wel ght proteins, based on

dry matter. 29 bk praloess, asf cyalbedle nwikwni protedhar aciderfisen 2 mted he
lipidic mediumis selected fromvegetable oils, _
10 40%, expressed as volume, of lipids and the emulsion

thus prepared is thermally gelled, characterised in
that the aqueous - medium is homogenized with the
lipidic medium at 40 to 60°C in one or more passages
under a pressure of at least 20 MPa in an homogenizer
15 comprising one stage or under a pressure of at least
135 MPa for each stage or under a pressure of at least
20 MPaufpf-the first stage and of at least 10 MPa for
the second stagé, in an homogenizer comprising two
stdges, so that the emulsion obtained contains a
20 hozﬁogenqus series of fat globules having diameters of ),
from 140 to 6000 nanometers and a mean diameter of

less than 1000 nanometers.

2. A process as claimed in Claims 1, characterised
25 in that the gellable whey proteins are in the form of
a conc'ent:.rate ébtained by ultrafiltration of sweet
whey containing from 50 to 95% and preferably from 70

to 90% by weight proteins, based on dry matter.



lipids of .lactic origin, lard or beef tallow and
process as clainmed in Caiml, characterised in t (mm q n |s
garried out ifn.one or nore passes under a pr@Ssure*o cat .| eas :
A process as clainmed in an)égof Clains 1 to 4, 10 charact erlsed |n

t he”~emul sion cont ai ns® cess By \diadmed, ot fhn%l%#mmﬂeycﬂamaaﬁ%léﬁd In
10- 20% by vol u that .the ratio of whey proteins to_lipids: in.
wei ght by vol uggh?g 6’5‘?5(11511%1%'5 1m§ﬂauxpn iFhaﬁe]ﬁ%tﬁﬂ-l-GEP’BeV&HeFﬁP &ql%‘d-@s
medi um i s adj usj 5 0 S a

Clains 1 to 4, cﬁg%g%t é?l Is'% ti_é g)r ’ ﬁlpé °C‘en3? s?a%n aaf’}é egﬁg%ll%y
wei ght/vol unme of whey proteins and 20 40% by vol une of Iipi ds, in that the
ratio of whey proteins to lipids in 20 weight by volune is 0.1:1-0.4:1
and in thatsthe4pH val uR protBesaaec@iaifd WA | 61&h Ust e¢hagadterdsed 4n
A process as clainmed in aim1, characterised in that { he pH of the
aqueous medi um tba'adp@mgenmamsnsm Gdrridd Oubefior oy 6tt fore passes

~enmul sification by addition of food- grade acids or bases, after which the
aqueous nedi um BRAeKeacRTieSsvRe| ef hattleasttdl MRe. 20 to 30 ninutes at a

tenperature of or below [err]. 30 A process as clainmed in Caim?7,
characterised in that the honpbgeni zed enul sion is dried, opt lonally after
neutralization, W|thout al oj ng_qgel | d,is store en i n
reconstitution and gel | m}‘lﬁ%%gs ag 38 AN @ q‘l Be &

characteri $gd | BnhPattbRYEEL ey S ﬂl‘fh“l‘?l ol | EthSiSﬁSB%S#%AstOfs?Q%% by

cudtar ds, qui ches, pancakes or neat enulsions are a
weight/volume of whey proteins and 10-20% by volume of
lipids, in that the ratio of whey proteins to 1lipids in

weight by volume is 0.25:1-0.85:1 and in that the pH-value

of the aqueous medium is adjusted to 4.5-8.

15
6. A process as claimed in any of Claims 1 to 4,
characterised in that the emulsion contains 4-8% by
'weight/volume of whey proteins and 20-40% by volume of
lipids, in that the ratio of whey proteins to lipids in
N 20 weight by volume is 0.1:1-0.4:1 and in that the pH-value of

the aqueous medium is adjusted to 3.5-4.5.

7. A process as claimed in Claim 1, characterised in
that the pH of the aqueous medium is adjusted to 2.5-3 or
25 to 9 before or after emulsification by addition of food-
grade acids or bases, after which the aqueous medium or the
emulsion is heat-treated for 20 to 30 minutes at a

temperature of or below 80°C.
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o. A process as claimed in cClaim 7, characterised in
that the homogenized emulsion is dried, optionally after

neutralization, without undergoing gelling and is stored

'pending—recohstitution and gelling.

9. A process as claimed in Claim 1 or 8, characterised
in that ingredients involved in the composition of egg
custards, quiches, pancakee er meat emulsions are added to
the hohogenieed and, optionally dried and reconstituted

emulsion before the thermal gelling treatment.

10. A gelled' food product obtained by the process

claimed in any of Claims 1 to 9.
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