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Field of the invention This invention relates to a sol uble foaner

i ngredi ent %l% pon addition of a liquid, induces the pygof or
forms a foa gsoftilnventlon also relates 5 to a soluble f%gi‘rrlg?é (dzgr"‘edl ent
for produci ng enhanced foamin foodstuffs and beverages. In particular the
I nvention relates to-a soluble creaner ingiledient. The invention also
relates to a sol ubls*(‘e)q) aner powder whi ch contains the soluble creaner

i ngredient, and a EMENT AND ROWDERS CONTAINING FD! ubl e

creamer powder. IEE Egluble .beverage powder may be of the instant 10
"cappucci no' type o the invention Sol uble foanmer or creaner
powders whi ch, upon addition of a liquid, are 15 able to provi de a creany
f oam have many usesmEg{ veRiiGiRistes foisotubié g?&li&ﬂ ERMupbf aaamnto

Dol | 6ot ons S hadadae die kg bﬁ%aﬁw 04 b, i ol age

products whi ch mraxﬂnﬁeﬁzqmrum&ehﬁoep@umgmhaqmdfomimfdoﬂsmﬁk nd nown.
Usual I'y these pg %ﬁ%@k@oﬁﬁfef&&m%%@&fiﬁ{. THRd 2

sol ubl e beverag.e crega e so ﬁ@)& eve nt al kets of
gas which, uponiysniay nﬁ?‘?’&# ﬁwﬁw@e&% %ﬂ%ﬂ\?ﬁB € upon
the addition ofmanarmgledlmhlnndusohibﬂqtbdwmggpawﬂhwhnhmmaiﬂsdbe dmiuhlleage

whi ch has a foa&?ﬁd PThe 8olbbRY eﬁ%ewﬁl | gﬁ%ﬁﬁgmg resenbl i ng,

to a greiéer qf les er,, Xt ent, tra cappucci no. Exanples of
t hese g'as d 25 Cappuseine rage crearrers are described in European patent
applications No 0154192, 0458310 and 0885566. Sol ubl e beverage creaners

whi ch contain BWL%@I gents are also available. ldeally, to
closely resenble a traditiona al i an cappuccino, a light, fluffy and
stable foam should formon the surface of the beverage.. However;: quite

30 often the foam Sobibie foantey oneregmenpossders whish, upomadditioniof aliquidare | i ght
and fluffys Furauabpréhaeam foani RVE NN Y46 ForexrnpR) tHeSSérchinepn t hat

ordnar LY 1 ol bl 3y a&ﬁ%%&n@%%ﬁf”ﬁ@ e R

creaner in t he Wﬂl%ha‘@é'?eﬂ eppligations snch asidosserts, sewpss andisaugesices t he

flavour Of the bevgshble bficebeverage prodakts Which/Frodecd dapPhctino beverages are -
particularly well known. Usually these products are a dry mix of a soluble coffee

20 powder and a soluble beverage creamer. The soluble beverage creamer contains
pockets of gas which, upon dissolution of the powder, produce foam. Therefore,"
upon the addition of water or milk (usually hot), a whitened coffee beverage,
which has a foam on its upper surface, is formed; the beverage resembling, to a
greater or lesser extent, traditional Italian cappuccino. Examples of these gassed

25 soluble beverage creamers are described in European patent applications No
0154192, 0458310 and 0885566. Soluble beverage creamers which contain
inorganic foaming agents are also available.

Ideally, to closely resemble a traditional Italian cappuccmo, a light, ﬂuﬁ'y

.-~ " and stable foam should form on the surface of the beverage However, quite .

30 often the foam produced by many soluble cappuccino powders is not light and
fluffy. Further, the amount of foam produced is often less than that ordinarily
found on a traditional cappuccino. The amount of foam may, to some extent, be
increased by increasing the amount of soluble beverage creamer in the coffee
beverage product. However this mﬂuences the flavour of the beverage which is

35 not always desirable.




WO 01/ 08504 PCT/EPOQ 07134 -2 Therefore there is still a need for a

sol ubl e beverage creaner which is able to provide a good, stable foam upon
reconstitution. Summary of the ny tion 5 Accordingly, in one aspect, this
i nventi on pwowiAgse4 a powdered sol ubl e foaner ingredi ent WRQOVERSHATIB4 ses a
matri x containing carbohydrate and protein and entrapped gas, the gas
being present in an anount to rel ease uponyaddition of |liquid at |east
about 1 m of gas at anmbient conditions per gram of soluble foaner 10

i ngredi ent. The sol ubl e foaner ingredient provides the advantage that, when
included in a soluble foanmer powder, it is able to generate or induce the
formati on of nuch Therefdrethereisstilia mded forassluble beverage treamer whicvhnis able

powder s, such el sRBR! ' &5@6@% owders. 15 Preferably the
gas is pr esent??ﬂ'%gln an%ﬁﬁ’ to rg{lﬁe}age g%out .En% to about 25 m of gas
at roomtenperature per gramof soluble foamer ingredient; for exanple

about 1.8 m t Summary of theninveritfone preferably from about 6 M to about

181111. Ingthe present context anbient conditions refer to standard
tenperature and 2 ressure conditions (STP),. The,rel ease, of IS
det erni ned as desc 3:&9“8“ @P&ﬁtpa%gn"ﬁ&% s&i’ﬁ@’&efedﬁ%?é’anvent i on
provi des a powfeansst ingrediehtwhichroemprisesa eutrixtoritaining carhohydmte aibproteinf oam

in foodstuffs _ %‘a’ighé b Ll ?ﬁaﬁﬁﬂgﬁﬁﬁh'}aﬁse [ @ft ni ng
car bohydrate aﬂ protern-and_2 tr &ﬁ egas nder pressurg, ~the _
i ngr edi ent bei Q"“@l% tahaut | 1R 2er gram-of sptuble foamer, ;

to an at nispheingredienthe gas at a rai sed pressure and a tenperature above
the gl ass transitiphe iSibIe fBAHEringledieAf pRividds the Sdvait ﬂﬂiﬂﬁﬂi&iiﬂld& curing
the particles. .Insﬂr fﬁgé%qeld enbodr.ren %ﬁénvgagfé@ﬁg e o\/\géﬁregh

sol ubl e foamer®2%& Pﬁlﬁ ErROWEET AL 15 _ Nyl B | n
furt her aspect greater yolumesrofifoam than conventionad fonming (qroveders; sychaias whi ch
conpri ses a. SobsteRtionR foar . X cg carbohydrate and protein

ciéanSer poWlers .
2t 1 enst Bhout 22, PRIy e eif BREFE IR R SPIER Firere A0nE AcRl ool
) 25 ml of gas at room temperature per gram of soluble foamer ingredient; for

example about 1.8 ml to about 20 ml. More preferably from about 6 ml to about

18 ml. : :
In the present context ambient conditions refer to standard temperature and
20 pressure conditions (STP). The release of gas is determined as described in the

examples. . _

In another aspect, this invention provides a powdered soluble foamer
ingredient for producing enhanced foam in foodstuffs and beverages, the
ingredient comprising a matrix containing carbohydrate and protein and

25 entrapped gas under pressure, the ingredient being obtainable by subjecting
porous particles of the matrix to an atmosphere of the gas at a raised pressure and
a temperature above the glass transition temperature of the particles; and
quenching or curing the particles.

In preferred embodiments of the invention the powdered soluble foamer

30 ingredient is a powdered soluble creamer ingredient.

In further aspect, this invention provides a soluble creamer powder which
comprises a-soluble creamer ingredient having a matrix containing carbohydrate
and protein and entrapped gas, the soluble creamer powder generating a foam of
volume at least about 2.5 ml/g of soluble creamer powder when reconstituted in

35 liquid.



35 liquid. WO 01/08504 PCT/ EPO0/ 07134 -3 Preferably the sol uble creaner
powder generates a foam of volune of about 5 nug of sol ubl'e creaner powder
to about 40 nmug of powder when reconstituted in liquid. Mre preferably a
f oam vol uwe oinssoa about 8 nug of powder to about 35 nug PCT/EPIOETI3E creaner:
powder is generated when the soluble creanmer 5 powder is reconstituted in
liquid. For exanple, the soluble creaner, powder nmay generate a foam of

vol une of about 7 nug to about 20m g whén the powder is reconstituted in -
hot water. Preferably, the foamvolune is fromabout 10 nmug of powder to
about 30 mug of powder when reconstituted in hot water. The foam vol une

wi || depend on tWeefm‘zblyﬂeeblubblanﬁnerfpowderganmchbnmofrvcﬂnhnepﬁnﬂmt 10

'ltzg::l’:)grerat U:‘: Qe dﬁﬂg] ggJ,SOplFthjJ 0) &%@Egl:[ %ﬁddhg\g:‘?&a bé‘*{%g e CI’ earrer

powder f or mdn Hiquidy y&r@a%‘t" cr eamer
powder may Wgefmlubbmdemsgmdmmmmemmmemgm as do

conventls)nal ggmﬁ ’ﬁu S%G%I]pbi ovi des
| uble f h
MALri X cont AlEARGAtE phout aills aﬁa@%&&mﬂéi G 98 ool uble

food powder gwmsammnlmtmmnm‘efenablmmmmemm lﬂjgﬂ@‘o&ol ubl e
foaner |ngre ﬁ%\\ éh tecSibtithted’th Hot witér. TROE6WA aspect,
oVl

this |nvent| vvder the so ubl e beverage
powder corrprl"Q ‘F‘@%““’EH&B@ B ngr edi ent

or creabl®r pMm,ﬂvaﬁuhabwdepﬁt@nﬂwqumoamonmdw des a sol ubl e
bever age powggh squbIe bever age pomder conprising a soluble beverage

base powder suc £oGoa or | t nd ol ubl e 25 [ eaner

I ngredi ent or crea M é{‘T’? ﬂﬁﬁm%t% @P on of the
preferred enﬁomhamlum, uﬁymwbbmnmo@emmmmwdﬂGm%n are
now descri be dé/\me&ftumeawhﬁcnw perdfhifheéight 43\G0 Yonoentivnal ékdamets. SOl ubl e

wer ght . 13 her of or 1t #haddiibat Bbept, il V2 o reﬁ&%ﬁf b usﬁé 48 Pl
f oamer powde mehighcomprines 8 splublefoamer haying a matrix,ceMasAg | oaner powder
i's reconsti tumdhy&hhdnd(proﬂmdudmmpﬂedgw,vhagoluuemdmmhhgbe '
described Wi lhgf of VEfbife dtdeddt amuwmnﬂfmmmm fitediditviien
reconstituted in liquid. :
20 ‘In yet another aspect, this invention provides a soluble beverage powder,
the soluble beverage powder comprising a soluble coffee powder and a soluble
creamer ingredient or creamer powder as defined above. The invention also
provides a soluble beverage powder, the soluble beverage powder comprising a
soluble beverage base powder such as e.g. cocoa or mait powder and a soluble
25 creamer ingredient or creamer powder as defined above.

Embodiments of the invention are now described by way of example only.
30 This invention provides a soluble foamer ingredient which is able to generate
large amounts of gas per unit weight. Therefore the soluble foamer ingredient
may be used in soluble foamer powders to produce increased amounts of foam
when the foamer powder is reconstituted with liquid. In the following the
invention will be described with reference to a soluble creamer ingredient, which
35 is one of the preferred applications of the present invention. It will however be



35 is one of the preferred applications of the present invention. It will
however be WD-01/'08504 PCr/EPOO/ 07134 -4"d.. A appreciated that the

i nvention al so nay have other applications such as beverages, desserts,
sauces, souw® 0208504 The sol ubl e creamer ingredient is prinmaACONEPQOOMS4 | x
containing carbohydrate, protein and entrapped gas. The carbohydrate in
the matrix may be 5 any suitable carbohydyate or carbohydrate m xture.

Sui t abl e exanpl es incl ude kact ose, dextrose, fructigse, sucrose,

mal t odextrin, , corn syrup, starch, nodified starch, cyclodextrin,
dextrose, fruct ose, and the like, and m xt ures of these car bohydr at es.

M xt ures cont alappr@mtedthadﬂletmvenuanalspanayhavlemthqr kcationssuchFas  exanpl e,
t he carbohydr atg. % Q&ut 40%to about 80% by 10 wei ght of
mal t odextrin, sucr a act ose Scro reterabl prodees about 5%to
about 30% by wei ght BMB.s about 5%
to about 30% bwarhnlgﬂtate;fprbﬂaman&dnﬂapped@dst dﬂie»atbnhymm‘mlthé)imhmnnyches 10

oa/obz)gt 5ng%A tow;ggm t?% rm 15 c?@fagya ahout tsglb%to a E ggf%jes

wei ght of the {FOTR SYFBDs Stayc
wei ght. The prctachuynlddhtmadexﬁosqﬂ'yud&seaqdﬁahkeﬂlﬂmofthesmrotel n

m xture. Sui t%@&%
both), soy protelns rote| ns e atl ne, S e B g: he I|ke A
particularly sm%%@w of ﬁ""? ?r#q’i"?g 6‘sby These

sol i ds mayd be pmght(ﬁdnaltodlbxmmsudmmaml ladtaosem&mmsepmfmblymzbkjdesﬁmﬁer

whey povder - Spab S RARB0% “ﬁmm xS, LA Pt Iac. Bt and.
whey prot ein. algﬁlei‘h 35%1 é’b‘xﬁ?% n-f at

mlk solids or %te89 , source w il 25 usuall y aI SO provide
sgnetcg(rybohydlr)atte The Ao e %&&mﬁbwws?@kmg(ryov' des
abou 0 abou na r_e rom 5% t

about 20045 o m@éW%‘eﬁ%ﬁ?@b W%&hﬁm@%ﬁ@i BRmt i x
may contain fa showt 28%ateabout R0 weighthe natrix nay be 30 any

suitable fat or fanww Uélﬁ?}ﬁﬁmblﬁhﬁﬁm  priétdin mixtaegiet abl e
fat, animi Cgmmﬁﬁa%amwmmmtmwmy SF bt sbf Broilts! ©2!
wheat proteins, gelatine, caseinates, and the like. A particularly suitable source :
20 of protein is non-fat milk solids. These solids may be provided in dry or liquid
form (as skimmed milk). Another suitable source of protein is sweet whey; for
example in the form of sweet whey powder. Sweet whey powder usually
contains a mixture of lactose and whey protein. If the protein is provided by
protein source such as non-fat milk solids or sweet whey, the protein source will
25 usually also provide some carbohydrate in the form of lactose.
The protein preferably provides about 5% to about 50% by weight of the
matrix; for example from 5% to about 40%; more preferably about 10% to about
30% by weight.
The matrix may contain fat as an ingredient. The fat in the matrix may be
30 any suitable fat or fat mixture. Suitable examples include milk fat, vegetable fat,
animal fat. The origin of the fat, its composition and its physical characteristics
such as melting or crystallisation temperatures may influences both the foaming
capacity of the soluble foamer ingredient and the stability of the foam obtained.
The fat preferably provides about 0 % to 30 % by weight of the matrix.
35 Foaming creamier might contain fat for example. Fat is generally favourable for
gas entrapment but not for stability of entrapped gas.



such as nelting or crystallisation tenperatures may influences both the
foam ng capacity of the soluble foaner ingredient and the 'stability of the
foam obt ai ned. The fat preferably provides about 0 %to 30 % by wei ght of
the matriWO088%é€ani ng creanier mght contain fat for exBRFERWOIEE | s
generally favourable for gas entrapnent but not for stability of entrapped
gas. WO 01/08504 PCT/EP0O007134 -5 A gassis entrapped in the matrix. The
gas may be any suitable food grade gas. For exanple, the gas may be
nitrogen, carbon dioxide or air, and mixtures of these gases. Gases whi ch
are substantially inert are preferred To provide the enhanced. foam ng,
the gas is |ntro®MM@mmmmwmw@1m at

above about thé’p& fay e Hitroghet, ciifbon idfoxide 104t @ad mikhies he
Ve, The 9229#3&;%% %%ﬁh@ﬁé@bﬁ%ﬂﬁ?%@fﬁ%ﬁ%# G
suitable tec mmms e A% is iirodn dexpressune; for expanded 10

particles an Ieaabmonmwbra er&mhb 1&& Rengrsaaceddsitahet | cl es

v ng apéﬁf.*ﬁ@ﬂx?*# e} ovﬁﬁrhéé%wﬁmﬁﬁw‘a@%ﬁ%“ ryi ng

t he concentr dBat o povvder The gas nay be injected into the agqueous matri X
concentrate at aThe mmmmmmmeweyabpmmwwr t he

pressure at ‘Qﬂhﬁﬁ %P; 'hg&ﬁ ﬁgﬁ ntrate i s not
critical. The ass‘é% aéueous mgﬁr*x % en spray I e 0, powder; The
particl ¥ ar ithen entrapping gas i the Wm YPessure

and at a tenwﬁwdbymmgtd‘gnsdhmmlﬂmﬁncoﬂm Hawing dolidse

particles. The, OW\# Bﬁn@ﬂﬁ%otnﬂ?n 20 MPa
gauge. The terrper e neeé % gm} yt e orrposr |on % of the
particles srmdﬂﬂ E’e’ﬂg trate bR at ur e.

However , theptaumeroihbmﬂSﬂﬁ)kPheoMrSIMPaeHoﬁvaveralhyppaﬂredtwhngmﬂleby t he

ski | | edys per $adis iljelied itb a'pﬁy
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i ncreasi ng - tsasmmpmntlgshgmmramammnpnbom @lass wonaiion Usual | y
times of abo cleab(!hé ayde fiin® abotit100kPaigaketdarti cl es
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the par2® c| eof themesi
However,thetempmhnemaybereadﬂysetforanyparhclctypebytheslnﬂed
person. Temperatures more than about 50°C above the glass transition
temperature are probably best avoided. The particles may be subjected to the
pressure and temperature for as long as desired since increasing the time will

25 generally increase the gas entrapment. Usually times of about 10 seconds to
about 30 minutes are sufficient. The particles are then subjected to rapid
quenching or curing to ensure entrapment of the gas. Rapidly releasing the
pressure may well be sufficient to quench the particles. Otherwise suitable

~ cooling procedures may be used.

30 Another suitable technique involves injecting gas into a molten mass of the
matrix which contains little or no moisture; for example in an extruder. The gas
may be injected at a pressure of about 100 kPa gauge to about 20 MPa gauge.
The temperature required will depend upon the composition of the matrix since
this will influence the melt temperature. However, the temperature may be

35 readily set for any matrix by the skilled person. Generally, however,

- temperatures above about 150°C should be avoided. The molten mass may then

A = T e e T i s



cool ing procedures may be used. 30 Anot her Sui tabI e technr gue invol ves
injecting gas:into a nolten mass. of ‘the matrix which contains little or no
noi sture; for exanple in an extruder. The gas nmay be injected at a
pressure of wabmwssod00 kPa gauge to about 20 MPa gauge. Ther¢tHRPIRNI3GI €
required will depend upon the conposition of the matrix since this wll

I nfl uence the nelt tenperature. However, t tenperature may be 35 readily
set for any matrix by the.skilled person. CGeneral ky, however, tenperatures
above about 150C shoul d bé avoi ded. The nolten mass may then WO 01/ 08504
PCT/ EPOO' 07134 be extruded through a small orifice and corrm nut ed into a
powder . Dependrbngexuqdedthrbnghapmdllton&éaﬁd)bmﬂnﬁmﬁedma the

"o 5 pondor . R gﬁ;’r of 2t ““3?¢§%%&‘§§3W#?mﬁﬁgfﬁﬁf The

g
curing or quenc‘I’?‘Wﬁ“? a‘rmqsme F’&EIW M e may

vary from aboutpri:@emdmgadsﬁ'dmesabmgtﬁﬂﬁﬂmmutrbs ThHe cuiriag efictiin@is t he
present dogunentrefeRihi

Pngredi ent s e 17 3B ol oy, Bt r@ﬁﬁfsﬂrﬁﬂ%ﬁi | 5Hgds to

i ngredi ent . b0 miRutess s uring the gas rel ease is given bel ow. Cther 10

met hods may aI S0 behthdaintextoﬂhelineaenddow&@tﬂﬁmﬂkoﬁ lfe%giﬁlﬁseﬁap for

sealing it; a ih%ﬂhﬂﬁp eag‘ﬂ@d gd@tl
attached there.to gn oitﬁ&r end a, suc ron H‘lg and a
syringe. 2) V‘ér‘ﬂﬂ"&%&%\eﬁ the gaseleasrisigivenchelew. Ofher powder
into a 2016 15nq}heth§nuyalsobaduitnbie:et|cal I y seal vmth a rubber cap. Adj ust

the vol ume of tp%“a@A sélﬂﬁg ﬂ‘l"I'I havigsgst!y
25 m (or recor exact Iu OB e water bath
vertically und ’Hde"r m sRdaguction e d

at the colum m&rbhﬂloandaeymge in the head 20 space of t he gl ass
vial to escapez ﬁé' {; n§Presents
t he volu ace of hesVi. I VI a ?r omthe
needl e wh n’ﬁ%ﬂ’ﬁ ermetiGally seal yi “‘f IYQI‘WA‘FBf

| nj ect exact I y@@aﬁcohmmmmmmm&dﬂyaﬁsﬂ(mgwmdmmmhe

rubber cap. Piafgye again the cap with the frxed needl e until no nore gas 25

Dupbl & escape ) fifiddie RSk tn e WP BithSehliing SRad the BRmd ik Wl 91 250

rubber cap with the needle fixed at the column base and allow the air in the head

20 space of the glass vial to escape into the funnel and glass column. Record V;
which represents the volume in the head space of the vial.
4) Take away the vial from the needle while maintaining the vial under the funnel
in the water bath: Inject exactly 5 g of water into the vial with a syringe through
the rubber cap. Pierce again the cap with the fixed needle until no more gas

25 bubble escape from the needle and measure the gas released into the glass
column (V).
5) Take away the vial and put the thumb on the cap. Take the vial out of the bath
while keeping the thumb on to the cap. Shake the vial to ensure good dissolution.
Put the vial back under the funnel in the water batch and pierce again. Record V.

30 The total volume of released gas (in ml) is V;-V,-5. The gas release per gram of
powder is obtained by dividing the total volume by the initial weigh of powder.

If desired, the soluble foamer ingredient such as the creamer ingredient may
contain other components such as artificial sweeteners, emulsifiers, stabilisers,
thickeners, flowing agents, colours, flavours, aromas, and the like. Suitable

35 artificial sweeteners include saccharin, cyclamates, acetosulfame, L-aspartyl
based sweeteners such as aspartame, and mixtures of these. Suitable emulsifiers



5) Take away the vial and put the thunb on the cap. Take the vial out of
the bath while keeping the thunb on to the cap. Shake the vial to ensure
good di ssolution. Put the vial back under the funnel in the water batch
and pi er cuaAfinkss Record V3. 30 The total volunme of rel epeegipgroyidsin m) i's
V3-V1-5. The gas rel ease per gramof powder is obtained by dividing the
total volunme by the initial weigh of powler. |If desired, the soluble

f oamer ingredi ent such as the creaner inﬁWedient may contai n ot her
conponents such as artificial sweeteners, enmulsifiers, stabilisers,

t hi ckeners, flomdng agents colours, flavours, aromas, and the like.
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exanpl e aboutdeww Q%SP £t
preferably hag wmw(Dﬁ tTﬁ@%lhblewmgivrmgredxemarrpl e

bout 15 2%t ag&ﬂﬂ
ae?;ht The Oé’g"r‘%%ﬁ rea rrngre wnﬁvlﬁs re (c)iﬁ Fl& or coI d
| i qui ds1%uch 2&toghout 8% weigh E “’E%"z mﬁ@ Ciﬁi‘&redl ent

may advant %eolublm myedgpsaeahlyesohbhindmtbno@lﬂdlquxﬂs sucinas:wateonal
. Creamer po guii@q.aﬁm Q‘éi'eahﬂﬁ advanta§8hsBFhdve anh
bever ages ang‘h‘g oodst fszq;?ever sol ubI e f.oaner - ingredient is
I m

preferably cORPraEREC '3 or m a sol ubl e creaner

powder . Suit abl eThoseluble &wmdm@ybp@s@bmnmmerqgeam | abl e.. The
sol ubl ey eangsdshFie Howeves, the sélableosherdiipredizavidreferably eumbited withcr eaner
powder as deg 'sgﬁx%le lafs Lratgasg 't a soluble creamer powder. Suitable soluble
creamer bases are commercially available. The soluble creamer base may be a
dairy creamer powder or a non-dairy creamer powder as desired. The fat content -
of the soluble creamer base may be selected as desired. Further, if desired
25 although this is not necessary, the soluble creamer base may itself be gassed.
Suitable gassed creamer bases are disclosed in European patent applications No
0154192, 0458310 and 0885566. The soluble creamer bases may be aromatised;
for example with coffee aroma to provide the beverage produced upon
reconstitution with improved coffee aroma. If natural coffee aroma is used to
30 aromatise the soluble creamer base, the natural coffee aroma is in the form of
organic coffee aroma components; usually carried in coconut oil.
The weight ratio of the soluble foamer ingredient or soluble creamer
ingredient to the soluble creamer base in the soluble creamer powder is
preferably about 1:5 to about 1:1; for example about 1:4 to about 1:2. Preferably,
35 the soluble creamer ingredient comprises about 15% to about 50% by weight of
the soluble creamer powder.



of the soluble creaner base may be-selected as desired. Further, if desired
25 al though this is not necessary, the soluble creanmer base nay itself be
gassed. Suitable gassed creamer bases are disclosed in European patent

appl i cat i onwWON3/08®454192, 0458310 and 0885566. The sol ubl e JNEERIPOHALes may
be aromatised; for exanple with coffee aroma to provide the beverage
produced upon reconstitution with inprovedgcoffee aroma. |If natural coffee
aroma is used to 30 aromati.se the squbIe creaner,. base, the natural coffee
aroma is in the formof organic coffee aroma conponents usual ly carried

in coconut oil. The weight ratio of the soluble foaner ingredient or
sol ubl e creaner i riheguixtere of the selublefoapier ingrediemtrorisaluble creamer ingredient

creamer powder dnﬂth&é&lﬁﬁfeﬁﬂ?édm Wider may tenHeQtixed with btfier Sompoicatoie 1: 4
to about 1: 2. efe 3%500&1@? ubl.e creaner ingredient conprises about
15%to about-5 %‘ e crea owder. WD 01/08504

PCT/ EPOQ 07134 - v:tthe soluble creamen powder lsmm{mﬂ;grs@mwemoﬁee sol ubl e
creaner i ngr edigyWder étprovide $siluble Goffécieverage NhelsbRibld6ofee<ed W th

?EQGQOFSEFZ”%%&@“&%&M iz %Wﬂﬂ%ﬁds% %@‘ﬁ’%ﬁa‘&’éﬁfﬁb' g

provi de a sol uispls pavder mpy contain coffecmyorogates, w Suokler nmay
beI agly Spr?]y %ﬂbe wae:stm mﬂﬂﬂémﬁz‘ﬁ x uémé ]
sol ubl e coffee as _chi cor uc
cof f ee powders %ﬂ@%%@%ﬁ gﬁeﬁ?‘i’%ﬁ@ m&ﬁb i3 the
convent i oR@l cfmaéane bythe soluby Poﬁkrcof fee

pO}Miglr rrayf ]Ene I flOWJn‘oabBumD%B féfﬂwmm(;eﬁ’éﬂi@b%get heh

sol ubl e co ee”ggm_& % %?u t he
sol ubl e cof f ee*bevera g ta‘por exarrp @6}&%5%9?%

wei ght. Of cou@gents mgny into
t he sol ubl e coh&desMerage product as de5| red 15 The soI ubI e creamer

i ngredien or the [ %B(*Eﬁ*g
used in mi -S akemgig: g uce po Zt:%dth{@aﬁb eciftic
exanpl es are n Seup pewders. eﬁﬂ‘%ﬂow

m xture of non- fatsmﬁcemmﬂesmamwm&e&mmnmuumﬂmhvmmmnd
sucrose is fed into an extruder. The npisture content is | ess than about

15% by E e 1

20 _ :
A mixture of non-fat milk solids, caseinate, maltodextrin, lactose and
sucrose is fed into an extruder. The moisture content is less than about 15% by
weight. The temperature of the mixture in the extruder is raised to about 50 to
130°C to melt the mixture and form a matrix. Nitrogen gas is then injected into

25 the molten matrix at about 2 MPa. The gasified molten matrix is extruded
through a 2mm orifice into a pressure zone in which the pressure is maintained at
about 3.5 MPa and the temperature at about 20°C. The extrudate remains in the
pressure zone until cooled to ambient temperature. The cured extrudate is then
comminuted to a powder of particles of size about 0.5 mm to about 3 mm.

30 The particles are dry mixed with a soluble creamer base and a soluble
coffee powder in a weight ratio of about 1.5:7.0:1.5. An amount of 12 g of the
resulting powder is placed in a beaker of about 0.06 m diameter and 100 ml of
hot water (about 85°C) is added. The resulting beverage is stirred twice. The
beverage has a light, fluffy and stable foam of height above about 0.02 m. The

35 volume of the foam is above about 60 ml.



wei ght. The tenperature of the mxture in the extruder is raised to about
50 to 130C to nelt the mixture and forma matrix. Nitrogen gas is then
injected into 25 the nolten matri x at about 2 MPa. The gasified nolten
matri x i swootmssded through a 2mmorifice into a pressurRCHEREO7R4whi ch t hre
pressure is maintained at about 3.5 MPa and the tenperature at about 20C.
The extrudate remains in the pressure apne until cool ed to anbi ent
tenperature. The cured extrudate is then commnuted to a powder of
particles of size about 0.5 nmto about 3 mm 30 The particles are dry

m xed with a sol uble creaner base and a soluble coffee powder in a weight
rati o of abofxathple.0:1.5. An anount of 12 g of the resulting powder is
pl aced in a beaker of about 0.06 in dianmeter and 100 -nm of hot water

(about 85C) is added. Th Lesul beverage s, stir e. The,
beverage has a | ture, FM‘@E&?F t&iﬂ?’ﬁﬂd gﬁ SUGORR 50. 02 i n.

The 35 vol upmpafedt rﬁmmmmsammmbnutsmom@goommg&mo 07134

-9- Egg A th'powder.{ ' PRE and
sucrose |s repa d ne m X cont ent of about 55% by
weight. Nitr HFE%‘&’ lyoast‘f?éc'a!% PAENh xture i s

sprayed dri eq:p]mapon\m&xmﬂm 'maadﬁnggovdurhasamsmr@cmﬁnbm ly as
descri bed i ng Siitht R E'fosedaﬂ%ém f&BuMWﬁ?‘Q’&%eWM lefifl povvder
@ gn 0

has a noi sture out 0 B}/ ht and a cI osed or 0sSi t
about 50% by vol %p?)vé ﬁéﬁ% J to an
at nrosphHr e oofabmltﬂgdﬁagnd;atattemppmuusofm O%Gfm'bbem@m a

t enperature €The dlodeden rapidly

Tﬁ@presﬂwl
Gas"tr eat morboPe ik %éaﬁ' tﬁw %ﬁhe fpabout S“trm JW@%W]@SWEICL“LZS

an appear ancobtgmdlvdnc bas: an-appearancesimilart to leareamerbasgedhet y of
.the powder i vﬁdnédboﬁb.ﬂﬁgﬂlﬂﬂalﬂﬂm The povvder is mxed with a
sol ubl Creaner tio of

about 0 6.3:1. §°prow'a'§?a sct)lf g‘ﬁe ee edrngaaso‘ﬁﬁh‘g ftﬁw‘@An amount .
of 12 g of tPpevderdnaweightsatey 7|tﬁP£°‘B

di aneter an n&mimhntoﬁlaﬁgrof(tm)muluﬂgﬁowda‘mpheddmmbeaheeoﬂl ti ng
beverage is ﬁdu B le@g\fﬂr oluggs fis hddeldy THed stabl e 20.
f oam of hei g a_ o ouI Q oam ) v t 80 m.

The bever ageresd sﬂggg %ﬂ%@r@%m‘ﬁ?&i

20. foam of height above about 0. 03 m 'I'he foam volume is above about 80 ml.
The beverage is tasted and has a good flavour and aroma.

Example 3

25 The soluble coffee beverage powder of example 2 (sample 1) is compared
to the soluble coffee beverage powder of European patent application No
0154192 (sample A). Sample 1 and sample A each contains the same amount of
soluble coffee powder per unit weight.

An amount of 12 g of each powder is placed in a glass beaker of about 0.06

30 m diameter and 100 ml of hot water (about 85°C) is added. The resulting
beverage is stirred twice. Both beverages have a light, fluffy and stable foam.
The foam heights can be seen in the glass beaker. The foam heights and volumes
are as follows:

Sample | Foam Height | Foam volume | Specific foam
(m) (ml) volume (ml/non-




ExazWe 3 25. The sol ubl e cof fee beverage powder of exanple 2 (sanple 1) is
conpared to the 'sol uble coffee heverage powder of European patent
application No 0154192 (sanple A). Sanple 1 and sanple A each contains the
same anount wofeiogdelubl e cof fee powder per unit weight. An arevere00f13d2 g of
each powder is placed in a glass beaker of about 0.06 30 mdianeter and
100 M of hot water (about 85C) is added. The resulting beverage is
stirred twice. Both beverages have a Iight‘lo'fl uffy..and stable foam The

f oam hei ghts can be seen i‘n the gl ass beaker. The foam hei ghts and vol unes
are as follows: Sanple Foam Hei ght Foam vol unme Specific foam (m (m)

vol une (m /non WO ¢T708504 PCTTEPOO/ 0134 - 10 Cpidehde p) 1 0. 3848.2A
0.005 14 1.4 the nga——coff cgi—g-lﬁrt—-i—s—t-he—weight Ot —t —ent s ot her
than the soluble ¢difee. [B4® volume 84 the foanj$oduced by thk powder of
sanple 1 is 5 sighficantllgu@f eater fhtan that of1.4anple A Ealpd4d. A

m xture of maltodexXtTin (89. /9% and sodium casel hate (10.3% 15 10
prepared. The mixture has a soljds content of 58 % N trogen gas is
injected into tthengn-gpffeeweight isithe meight ofall ingredients other than the selublecr . The
resul ti ng powdegjoffées a noisture content of about 3% by weight and a cl osed

.porosity of about % mﬁs fl!“!%l !pﬁi B%‘ﬁ? | 4eGt.ed to an
at nospher e_of ni.tr_f)iégr?ogas g a 8{9? sure o %ﬁ&‘%g%gﬂgﬂgqaﬁ a

tenper at ur® of significantly(greater thamthat obsample &.\ut es. The powder is then
rapi dly quenched by rapid rel ease of the pressure. The closed porosity

after treat men;tm_ut 40 % and the volune of entrapped gas is about
13.5 nmug of po . e powder is mxed with sugar, slamm |k powder, cold

sol ubl e chocol ate powder, and cold sol uble pre-gelatinised starch in a
wei ght ratio of 20 Acininthreld/rhdlfddestrin’ (89.7%)dnd/sodinnticaseimater (1003%) i added

100 m of 150l d Eatdd. Yhe Bhixtar hafiS6ifts'contbit of 8 4 Nitiogen ol id nfébedd #itd'" ©-
the mixture and the mixture is sprayed dried to powder. The resuiting powder has
a moisture content of about 3% by weight and a closed porosity of about 47 % by
volume. The powder is then subjected to an atmosphere of nitrogen gas at a
pressure of about 5 MPa and at a temperature of about 130°C for about 30
15 minutes. The powder is then rapidly quenched by rapid release of the pressure.
The closed porosity after treatment is about 40 % and the volume of entrapped
gas is about 13.5 ml/g of powder.
The powder is mixed with sugar, skim milk powder, cold soluble
chocolate powder, and cold soluble pre-gelatinised starch in a weight ratio of
20 about 10/5/10/3.5/5. Vanilla and rum aromas are added.
100 ml of cold water or milk is added to 33.5 g of the resulting mixture.
After a gentle stirring, a chocolate mousse with a light foam is obtained. The
foam was stable for at least 5 minutes.

25



After a gentle stirring, a chocol ate nousse with a |light foamis obtained.
The foamwas stable for at least 5 minutes. 25 WD 01/ 08504 PCT/ EPOQ 07134
11 11111212 C Ubrvrererrrrrrrr COWvs s 111111 1. A powdered sol uble
foanmer i ngioadiogsed Whi ch conprises a matrix containing cpcmmomme and
protein and entrapped gas, the gas being present in_an anmount to rel ease

upon addition of liquid at |east about m of gas anbre Ltions per
gram of soluble foanmer ingredient. 2. A pdwdered soI | NQTY ent
for produci ng enhanced foamin foodstuffs and bever m
conprising a matrix containing 10 carbohydrate and prdteicn

gas under prechihng. the ingredient being obtainable by subj ectl ng rforous
particles of the matrix to an atnosphere of the gas at a raise pressure
and a tennxn*m above the glass transition tenperature of the particles;
and quenchi ngl-or 4 ReWdered relubls foameringredisntwhich conpsises & wiatrin eomaining

i ngredi ent  acqsbshydga témd:inetdm andéntipped s, wgabbeihg:prasedﬁn%ntayn&fnﬂoo g/l

claim Dt é?féﬁﬁ&“*ﬁ'%has a‘*ﬁ'g?é'.‘*@"a'% easpfoft | ﬁ?“?ﬁ%%ﬁr:ﬂ%ﬁsu% powder

solublefoanﬂ?ﬂﬁméﬁ grgdient. any of clains 1 to 4, in which the
powder sol ubl e foaner |ngred| ent Is a soluble crearrer I ngredient 6. A

i ch cont ai r_{ A powdadlid a@%ﬁ%ﬁ 438l of plilid g&.*'%‘r#ﬁg&'%?'a.ngtoany

of clains 1t @F"E@Sﬁ? Mesam CORAMNE t 0 rel ease
upon adgdti omaﬂiohbdnwthchsrowhmﬁemdapped undér préssyee; mbemgndl tions

Poar odi ent. .‘ﬁgf’ ‘“ﬁé #%W@e m‘“ .
gggrleg gztaﬁ%%n fﬁi@ g tﬂl())Qﬂeql ch conpri ses en?r(%oped

about 18 nm dhe particles; aldtquemhmg)mhmnhemuclgsam of soluble 35 foaner
i ngredient. This Sheet Has Been Repl aced

15 3. Anpowder soluble foamer ingredient according to claim 2 or claim 3 which
has a density of 200 g/1 to 500 g/1.

4. A powder soluble foamtn' ingredient according to any of claims 1 to 3,
which has a density of 300 g/l to 400 g/l.
20
5. A powder soluble foamer ingredient according to any of claims 1 to 4, in
- which the powder soluble foamer ingredient is a soluble creamer ingredient.

6. A powder soluble foamer mgredlent according to any of claims 1 to 5,
25 which contains fat.

7. An powder soluble foamer ingredient according to any of claims 1 to 6,
which comprises entrapped gas in an amount to release upon addition of liquid at
Ieast about 1.5 ml of gas at ambient conditions per gram of soluble foamer

30 ingredient.

8. An powder soluble foamer ingredient according to any of claims 1 to 7,

which comprises entrapped gas in an amount to release upon addition of liquid at

from about 6 mli to about 18 ml of gas at ambient conditions per gram of soluble
35 foamer ingredient.

-
eet Has Been Replaced

T i



Lttt rererrrlr 1111111 4111 WO 01/ 08504 PCT/ EPOQ 07134 -12 9. An powder
sol ubl e foaner ingredient according to any of clains i to 8 in which the
matri x conprises 40%to 98% by wei ght of carbohydrate, preferably from 60
%to0 95% bywomigsses of car bohydrate. 5 10. A powder sol ubl e HGF&EREP/07134

i ngredi ent according to any of clains | to 9 in which the protein includes
mlk proteins. 11. A soluble creaner powdefy which conprises a creaner

i ngredi ent having a nmatrix containing carbohydrate and protein and
entrapped gas, the soluble 10 creaner powder generating a foam of volunme at
| east about 5 nug of creanmer powder when reconstituted in liquid. 12. A
sol ubl e creanen. pommsohbigfmmenimtedidmwcmdhgdhanyefchmsrém8 in

ingredient is 3gpidR rboﬁmhs&; ) %T%rﬂgh
according to cI m@i}J“ 12.1n %ﬁ"]b’hﬁe@ e c |ngrlgdi ent
conprises 15%+t 453"35 é’rﬁ gight ofe QP‘ *14. A soluble beverage

powder, the sol uble beverage pomder conprising a 20 soluble coffee pomder

and a sol upl e ggea Pnt%b!orﬁfn 'g%f i 130
sol ubl e bevera Plgﬁla the f@ ub ever age po rrp?ilay ng agjléol ubl e
beverage powder PIRtSSer as def| ned in any of 25

claims 11 to 13. 16. A soI ubl e food povvder whi ch conpri ses a soI ubI e foaner

i ngredi ent havijqg A2soREBlE creafifed Egﬁ?ﬁ &e&?@r
FQEQ?"SﬁSu?aZ’W@ﬁﬁ@”' e i i gid o b oo 1
liquid. 10 A. mmmgaafomafw@meaﬂbatMSnl/gmfmm

creamner mgre?,b der whemfecafistitifd ia qaidy of clainms 1 to 10. 35 18. A powder
according to claim16 or claim17 in which the soluble creanmer ingredient

conprises 15%to 50% by weight of the powder. 11111l 111111 1111 11111 ||
[ 111 12. Asolublecreamerpowderaccordmgtoclalm 11 in which the creamer

ingredient is as defined in any of claims 1 to 10.

15
13. A powder according to claim 11 or claim 12 in which the soluble creamer

ingredient comprises 15% to 50% by weight of the powder.

14. A soluble beverage powder, the soluble beverage powder comprising a
20 soluble coffee powder and a soluble creamer powder as defined in any of claims
11to13.

15. A soluble beverage powder, the soluble beverage powder comprising a
soluble beverage powder and a soluble creamer powder as defined in any of
25 claims 11 to 13.

16. A soluble food powder which comprises a soluble foamer ingredient having

a matrix containing carbohydrate and protein and entrapped gas, the soluble food

powder generating a foam of volume at least about 5Sml ml/g of soluble foamer
30 ingredient when reconstituted in liquid.

17. A soluble food powder according to claim 16 in which the creamer
ingredient is as defined in any of claims 1 to 10.

35 18. A powder according to claim 16 or claim 17 in which the soluble creamer
ingredient comprises 15% to 50% by weight of the powder.
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