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EXTRUDED SOLID PRODUCT FOR USE IN FOODSTUFFS Field of the
invention 5 the present invention relates to a solid product comprising an
extrudable mixture of an oil in water emulsion and a solid matrix. The
solid product may be used in foodstuff e.g. as a beverage additive or as
an instant beverage products for example. The present invention further
rovides an oil in water emulsion than is stable under the conditions
ESHBEER SprePAFRQRH QIsBRE Jrotidet HAPMRHHEFS, in contrast to
traditional spray and freeze- dried 10 powder based foodstuff additive :
F%i ﬁ&rﬁ%”ﬁ?vrsmtlﬁﬁ solid product of the present inve_n_tion_ spontane_ously
Isperses when added to a aqueous media, i.e. stirring is not required.
Furthermore;i7 ore, it may 4 e nests a foam without any loaning agents.
TRagkgraundeafithadnuentanolia formalympraducis ikescabieenhitenenioil
inneiantform are grody ?f%bt}éépfﬁgf Jrying. dHc?WEV‘?P:e’ progucts made by 4
spray drying aré presented in dry form and due 6’ changes in consurier
belemanddditiis: emvisagedsthet more dtexibleqordsentatiois dhe neededrsgstion

fighePIRIVRLS imliguig GArr) erpreducts:thalcap rishared HitQodNeURired to
forms. Furthermore, the 20 spray drying process requires relativ

I
PGB THOLS YHEURIEUTT ATHSRRNE o SR BraEd O AP aeedried

pirvordenstal aveidtiierobiat-coktaminationier Gross«ntaminationeiromention
shar RIRANGHS RIRAUGRd, N Jig SAMeE. SAURMERE AGcordingly. IH&re 18 fired.

need for developing an alternative method to spray drying, where it is
P9 cleaMth 8c8Eaip R AHEPO3aibie i Ak tast changeovers. 25
Summary of the invention In line with such increasing demand for more

flexible solytions, the present inventors have developed an alternative
Bﬁw% rggl}%(}’ﬁﬁi@gfl gf)l}g?)/ndrying, namely wing extrusion. This 30 method
offers a flexible solution with respect to the product obtained and may
Navaighihepeedfakfurthet additinn of ingredientafter prReessipg-sH&N dhgng.
roduct is gbtaine bg/ spray drying, normally not all ingredients are .
e ted i e Qﬁgaey éfri}%agj' OFELEsUC Al sBive "atey AT ATy dhekheipees in

c@nwe«/fed,ewmh élxi;ush_@hdgeds@dt aﬂdragféadiehtsomytb_@wbjeotedim tihéd as
pRXTUSINRERPESRS: bEpibdScR M &5 TUNE. AR SEQRABYE BFASESS thermore, the

Furthermore, the . , , . , .
spray drying process requires relatively voluminous production equipment and specific

precautions are required in order to avoid microbial contamination or cross-contamination
from other products produced in the same equipment. Accordingly, there is a need for
developing an alternative method to spray drying, where it is easy to clean the equipment

and possible to make fast changeovers.
Summary of the invention

In line with such increasing demand for more flexible solutions, the present inventors have
developed an alternative method to that of spray drying, namely using extrusion. This
method offers a flexible solution with respect to the product obtained and may avoid the
need for further addition of ingredient after processing. When the product is obtained by
spray drying, normally not all ingredients are included in the spray drying process, but some
are added afterwards, however, when extrusion is used all ingredients may be subjected to

the extrusion process, i.e. it is a more simple and economic process. Furthermore, the
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2 method is less sensitive towards oxidation, the equipment involved is

easy to clean in order to avoid micro?ial or other land of contamination,
which leads to a safe production. Moreover, the method involving

extrusion leads to a product with improved consistency. 5 An aim of the

invention is to provide a spontaneonsly dispersible solid product to be

used in Foodstuff. A further aim of the invention is to provide a solid
MSHRRILICH Eat THONCAATIGh T iRt HHERER iGN gilvesHY o clean in order
thamageneousimixtuieokfad and-etheticormponants rad ice: ¥ekSaroduction.

urther it is an aim of the invention to give a solid pr. duct that without form

EER G SR RS VS
whitening power. 10 Unexpectedly, the present inventors have found that
Al 18ROS5 EIB IR o 8XENLAE B dHXEWr &) HQIMRISINGi S 0ibIN WAL RIMWISIBB used in
fwgrp tllf?ditgt% to cozf-llthcenC(ta. or, irgversiocrll of t e em Isi%n.tTherch\{.tit ist
‘PosSinté o obtain a Sofid Product that Ras'stitable’ properties wheh Gséd'
welg. itionaliprodyet ervfoadhadditivecas itispontaneouslyispersemshemd vice
vadded hn.ta watenrovige ¥eaand due 1adhe falcompenants thg.sqlithing

product imparts whitening power to the product. Furthermore the solid
OpteBUct eI eI, RiIVE A fEaNT YAy & AURPBLE JaURG 8F ¥pecial f

onrn ortne rs. The extrudable mixture i.e. composed of the oil in water

URRIRION ANleA SQlid MAlR FanRE FAMPARIES IRREYE! %‘Qé@é{&dlé’_y% mixture

variation of both the oil in water emulsion and the solid matrix, whic
CRERESS Proaticts A bR, i DorEdtRpiRt st B FePadRY BFON Of the
chemeragaadeitivespdsxarmplesnf camplgiaiinsiant bevaragesraserdhilwhen
Jfgyrmulations, wherein et Instance areamer, suday and qoffes. are exudsd.

ditive.as'if’s aneous 1Sé)etrses when a
In an- appropriate ratio. ecause the entire soili proauct is €X ruded into

tfixatbshapes cormaining call conporremsnprobhemalidf sediregativnanditening
p&Rtirely @vaidede 2FiRceRIARSIHO doravitarmulationgdtyricaty. preparedhyer

by spray .drying), the solid product_according to the present invention has .
Sttt e st Emerany ot LS it A B0 ar et
wabilityntdsdispedsesupdmaontest byitvapoagdeousamediwmysTy thisagnd ofgboth

(TR 1GSHe ISHNeReSSIOY SfiexHKHAING aRd expanding AR OHHD SAEE ¢ o

emulsion together with a solid matrix to obtain a solid product in which the
CERPESNIENE P e Bify S0NSHHERSIAKHE G i AaR&T sthergiBlsjsdnstant beverages
afeainogenaoushydistitbtitethin thenseolitepreduatcandnd\doeteinthexpadticle an

a Ii)%c()applglt%h%tloc;!%%%’uss%a{l]q%eeﬁ}riess%*’fg '8#8&‘&9( !so W3 0a8% II,%OOF{;%H] smue)es containing

all components, problems of segregation are entirely avoided.

In contrast to known formulations (typically prepared by spray drying), the solid product
according to the present invention has preserved the properties especially with respect to
whitening power and ability to disperse upon contact with an aqueous medium. To this end,
a crucial issue is the possibility of extruding and expanding an oil in water emulsion
together with a solid matrix to obtain a solid product in which the fat content (of the oily
phase in the oil in water emulsion) is homogeneously distributed in the solid product and
wherein the particle size of the oily substance(s) is sufficiently low so as to obtain the
desired whitening power. Accordingly, it is of great importance that the oil in water
emulsion suitable for use in the preparation of the solid product can withstand the extrusion

and expansion conditions without leading to e.g. coalescence (i.e. the oily substances
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desired whitening power. Accordingly, it is of great importance that the oil

in water emulsion suitable for use inghe preparation of the solid product

can withstand the extrusion and expansion conditions without leading to

e.g. coalescence (i.e. the oily substances 3 "Flow" together of

aggregates) or inversion of the emulsion (i.e. to form a water in oll

emulsion instead, which leads to dispersion of the aqueous phase instead
the WRPPhaS ey RsBe SSHREEs e PréseAPHVERLIOF Q1A th HA'Giliholl
eMatien emuisiomhavingsaodaierSoaant@ntofauthe mostaboot B30iis prAse).

and being stable towards coalescence and inversion when subjected to

conditions involving it extruding a mixture of the oil in water emulsion
Irgyethetenittha Beshenmatertianarapédy oraticodf fromta:Go s BB oV Ing pyvater
cheating at adtamperiureof atleast srirexcasding the meitingpointiahtbgion

ixtu%e t? thain rt\extrud drproduct, and 10 ii) expanding the thus
“obtained extrudet lpl?(r)ltsﬂbn&olr\{lvécuum to obtain a solid product having at

ithe mostialgoutl0%ewdtérecohtentaltn Prasest ingethtiorfbrtherlielatesxton a

a salid produet ferise invfoadsivifs camposed af an, eilipwater SMuIRIRR or
as defined above extruded to&(]ethe_r with a solid matrix and expanded 15

in vASCRTHTEHEC SNCH b At SirlfsTIn Sty At SHBil phadet and
icompmisinighgnee ahmartedat corpdaenptsdandniyamagueochisiphaseid andluct

the Rolid PIOAUE REIRG, FRENIANRSUSIKiSPersed when added to a

agueous media. The olly phase can also be denoted a fat phase, and in
the oil in water emulsion the oily phase is 20 dispersed in the continuous
Tagpeets phasen nadrtber-asgpectiitherpresest inyantieasiefatesnipoded of an

onetnod f ‘%&8{88@% Gisolig product, for tggeetﬂé‘r fondsty %?Xa{%%t{h'%g‘ggn%ed
~mixture of an oil in water emulsmn cornpnsing an olly phase and an
inpgevnsirheise) wrd theubilynpleageigomprising one or more fat

iFompANENisaJogsthatiWith s aliddnatrbmpyR iemperature of at least or
exceeding the metng point of the mixture to obtain an ex hided material:

i) eXPARGIRY & Extruded material in vacuum: and i) optionally removing
resitiuabindqisidwet byigrygingtancously dispersed when added to a aqueous media. The

oily phase can also be denoted a fat phase, and in the oil in water emulsion the oily phase is

dispersed in the continuous aqueous phase.

In a further aspect, the present invention relates to a method for providing a solid product
for use in foodstuffs by
1)  extruding a mixture of an oil in water emulsion comprising an oily phase and an
aqueous phase, and the oily phase comprising one or more fat components, together
with a solid matrix by a temperature of at least or exceeding the melting point of the
mixture to obtain an extruded material;
ii) expanding the extruded material in vacuum; and
iii) optionally removing residual moisture by drying

to obtain the solid product.
Description of drawings

Figure 1 shows a schematic set-up of the process
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30 to obtain the solid product. Description of drawings Figure shows a

schematic set-up of the process 4 Figure 2 shows fluorescence conocat

microscopy of extruded creamer after abrasion and staining. Figure 3

shows formation of foam after dispersion of a non-dairy creamer

according to examples 1. 2 and3. 5 Detailed description of the invention

As menEitoned above, the probe rites and constitution of the oil in water
F@t‘ﬁﬁI%ié‘?fé“ﬁ)?'ﬂ%résﬁﬁ“ﬁf‘eCﬁfé)ﬁﬁdﬁﬁﬁoé?%(ﬁcﬂmrw%ﬁ@%ﬂﬁétﬁw@m&? and
stargmerucial in order to achieve the 10 desired result with respect to
ritemnl poywer, and dispe, rsiity, Alceardingty, the prosent Inventionn, 1

rovides an oil in water emulsion that has a water content of at the mos

eEBUe30id69¢W and that is stable towards coalescence and inversion

when subjected to conditions involving 15 1) exEruding a mixEure of the

of i ter emulsign together with a solid maErix in a weight ratio of from
Df?ﬁ{.%\%@ | 183%19.1:'50%5/11%&18&?3806{‘[ a temperature of at least or exceeding the
ruching point of the mixture to attain an exEruded product, and ii)

ASXRaRdiIng thethus ohtpined extrudedRIodYEtin yacUmIQ At asalid in

product having at the most about 1001 water content. 20 The oil in water
ErREARIGHISR te ivititiorr et SLIRF the BV mEntiBhey Pelititermditye the
dwvithdrespeetito rextcusionlandiexpandingd Anyesibidble extruder imay be
used such as, e.g. single screw, Ewin screw, multi screw, ring screw,
planetary gear extruder, ere, or any other conEinuous or discontinuous
ARG LY e TR tHE POSSIBIRY $6Sstinpe te'rAeTt (rdRes I8 ikt ireyater
crissthermare, Hie: eyt M@e UL 2 s adin dhslpreset comtextisciatandedsion
o denote ressure of beliween 0.01 and 250 mbar, preferably between t

winen, s ?%tﬁgrt_gﬁ\on%ﬂr 1S 1

and par icutad ymﬁreferred range is between 10 and 25 mbar.

IA sustabiBrsolidnmatidxofotive alsed atthe abloive- ishtonath teselsimatrix in a

todexttinDEidleraItledexyingd 23 ofymbsiesEherepdrature of at least or
exceeding the melting point of the mixture to obtain an extruded product, and

ii) expanding the thus obtained extruded product in vacuum to obtain a solid product

having at the most about 10% water content.

The oil in water emulsion of the invention must fulfill the above-mentioned requirement
with respect to extrusion and expanding. Any suitable extruder may be used such as, e.g.
single screw, twin screw, multi screw, ring screw, planetary gear extruder, etc. or any other
continuous or discontinuous mixing system with the possibility to shape the melt (melted
mixture). Furthermore, the term "vacuum” used in the present context is intended to denote
a pressure of between 0.01 and 250 mbar, preferably between 1 and 50 mbar. A particularly
preferred range is between 10 and 25 mbar. A suitable solid matrix to be used in the above-

mentioned test is maltodextrin DE 21 or maltodextrin DE 29 or mixtures thereof.

The present inventors have surprisingly found that the o/w emulsion is stable under high

shear, high temperatures, high pressures and minimal amount of water in the extruder.

In order to obtain a relatively high load of fat particles and at the same time avoid

coalescence and/or inversion during extrusion and expansion, the present inventors have
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30 The present inventors have surprisingly found that the ofw emulsion is
stable under high shearr. high temperatures, high pressures and minimal
amount of water in he extruder. In order to obtain a relatively high toad of
fat particles and at the sane time avoid coalescence andlor inversion
during extrusion and expansion. the present inventors have 5 found that it
is iimportant that the water content is relatively low, i.e. at the most about
f%%thwms M@%@Oéﬂ‘%@w&f‘éﬁf’lﬁ%rﬁd FaH4S ll‘b‘ﬁﬁthﬁhﬁhﬁ gyqst about 30%
wemulsifier like e.g. car mate is 5 pi t sent, the weight ratio between the fat
component and the emulsifier influences the stability of the emulsion.

With respect to casemate, the present inventors have found that an
Mspeiniel Wisightsatio benisehfet ant ¢dseimbi raislisidepepdeht Grcthge is
p&@@ﬁifi&@m@@m ofrivateremnpleyed. &h@dﬂ@ﬁl sadiaeetwernifatiantences the
e|n ;IS about 1 26 %r Water& 69 % fat, 5 ‘ﬁ;casemgt%at o

ratlo

SRR A N RPN LR e A8 SR Toro

Omasehm@srﬂm@hqwg@dﬁlfmmcabmﬂtqmo abbotiBr26136sofwatemdint of

wiE [0S L0 oW NEIG ISR ViSK thahthe LIAISIONINYETS (8:Fx I IRE (ideally
weight ratio is about 10-12 or lower at 26 % water). 1f however, the ratio

% Tolhigh (e TB1B6F mbré), i ?h&?ﬁ&?&méhﬁnv%?emfbos‘fam% fat and
csmalldat partioles oOfilber grateinsaabyurasult 16 Gthé mauitaltlgoptima(too low,

tﬁég?ssa ko g t‘%rene‘?ﬁﬁ?é‘oﬁ‘iﬁ%?égé’lg Oy IVERIORIS A A 'Ib"Y?t&flower at 26

emulsion, i.e, containing an oily phase comprising one or more fat
T BONerte e afatliesu S PHESE TR0 d%ﬁbﬁézé@ i§ fh@°URpEpspanymore
tohasesenhigh fapansithabthe poear more:fal coBIReReslanhegRags.
neously distributed in the homogeneous phase (the aqueous phase). 1 he
size of the fat droplets or fat panicles is normally very smart (i.e. of
Theterarssizeysudinata thvore @ven distribbtionafithe 2 aatigaciolesigg an oily
pRRtaiaegd and sadhakibe stabilitypbie.emsian dsapiimized Qiavaide is te

coalescence or phase inv ﬁ rsion These two verse reactions are highl

IREREH T OAIESCBIER AL HOAE tRe PAY Hrhete sy Faidies 8?‘&%8“g/°“81y
demuisidmirhalfinsb steponowhatogéthepend fouveldrgersidroplét drt garpiclesr fat

paRiASECMLIRP IS QilPAASEHAYSERAMALS (TPMmIBR eXRHIFIANLIERHIBShe

to a completely separated two phase system. 25 As mentioned above, the

fBiPitivatel eidiSiInAas a félathieNPRIGH CoritentBipgn 1s optimized to avoid

coalescence or phase inversion. These two adverse reactions are highly unwanted.
Coalescence means that the fat droplets or particles of the emulsion in a first step flow
together and form larger droplets or particles. In a second step the oily phase may separate

from the emulsion leading to a completely separated two phase system.

As mentioned above, the oil in water emulsion has a relatively high content of fat
components. Accordingly, in one embodiment the fat component(s) constitute(s) from about
30 to about 75% w/w of the oil in water emulsion. Calculated on a dry matter basis, the fat
component(s) constitute(s) up to about 95% w/w of the dry matter content of the emulsion
such as, e.g., at least about 50% w/w, at least about 60% w/w, at least about 70% w/w, at

least about 80% w/w or at least about 90% w/w.

The oil in water emulsion according to the invention is suitable used to prepare solid

products for use in foodstuffs. It is thereof of importance that the fat component is
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components. Accordingly, in one embodiment the IS component(s)
constitute(s) from about 30 to about 75% wiw of the oil in water emulsion.
Calculated on a dry matter basis, the fat component(s) constitute(s) up to
about 9501 write of the dry matter content of the emulsion 30 such as,

e.g_. at least about 50% wi/w, at least about 60% w/w, at least about 70%
w/w, at least about 80% wiw or at least about 90% w/w. The oil in wafer
agrisleACAcEDraIfy 1o tHE rvetitioRPRILHT e s 8t 1 iPe JXr& sefgponent is
sqeoduatsifomuse dapfoodsitifis oft isdhebeodofimportanesdtat theldaing apricot
kGRIRANeNE 15,6, accapiable lel s d”oifl‘?%gs%“r‘fé%r, 0, 9ne S mbgliment of .oa

the invention, the rat ccrnponeni is selected from the group consisting o
byigetableodr entiphadfardlaadrsilscRicilding Bip Aidotinkesh elloinaatsriedi olilve oil,
patmend eil, pracadoiheREIQOheACAILERL 60CARI,0Ib-aQE0aRUEES oil,

corn oil cottgnsee oil,ﬁjr‘%%e S (—:-t .CH'I, jsojf%baloil, Iinstee. oil, rrgalze oiI,1 beef
SSRUS St s PR KA Bi Parm i, ‘pa insole it oil. - peantt o, persiloil,” *°

taoppyidead bildrapéseedadikilsebalmeibitnddlybekn ailtbemnflovendibils: semi-
s}ﬂﬂﬁaﬁ: &€ qg'oﬁ‘é@&%&&ﬁn%\/ﬁﬁa&r&%ﬁg Qibhhﬁ{?g Hﬁﬁgﬂdfw ﬂe}ﬁ‘égfa@ inola

fat, tall oil. whale oil, and the like; synthetic fats and oils; semi- ,ynihetic

Ot A B o HAHRHIRY i Ara ORIt G hardena patdi k&g sapated
cSanola heilicanchthieplike khydiogendtéd dind wdhydrogenated fats and oils
including hydrogenated 10 c asior oil, hydrogenated palm kernel oil and
the like; and mixiui s thereof. As appears frortl the examples herein a .
AS\TIRABIE fAPBAAIFBABALCS A AbAHE BT d el wp Nt Ecriaiveddanrrseir ol
candbpatmelein ofahaompanantsef ierestrar e accordingly selectedy fiomtted

rigpeseed ol com of: cacenut ol and paimoleia. and migles thereof. 15
Ahother fat component sul able Tor Use'in an‘oif in water emulsion
according to the present invention comprises one or more LC 1't.FAa

AdengrahainRRlytnsaturtad: falty acids) i angor: Ailkifata &0 AR Oib IWRISEN
_emulsion acc,ording to the inventign may cont%n,one or more Eﬂd'tives

e Btat 1B G Tse T thdbtufs. The Atiditle May B HatHEa A tE oy

aphaseidnd/or in the aqueous phase (normally dependent on the solubility
of the additive in the individual phases). Suitable additives for the oily
phase include, e -g- emulsifiers, stabilizers, texture mprovers.. thickening

Adgéhts, Yo FORMEYs A0 MBS etk iBRN S AtariRs)" more additives

acceptable for use in foodstuffs. The additive may be included in the oily phase and/or in
the aqueous phase (normally dependent on the solubility of the additive in the individual
phases). Suitable additives for the oily phase include, e.g., emulsifiers, stabilizers, texture
improvers, thickening agents, foam formers, foam inhibitors, antioxidants, vitamins,
flavors, etc. and suitable additives for the aqueous phase include, e.g., pH regulating agents,
buffers, stabilizers, chelating agents, solubilisers, sugars, sweeteners, proteins, taste
regulating agents, flavors, vitamins, nutrients including salts, minerals etc., coloring agents,

etc.

Solid product

In another aspect the invention relates to a solid product for use in foodstuffs. The solid
product is composed of an oil in water emulsion as defined above extruded together with a
solid matrix and expanded in vacuum, the oil in water emulsion comprising

i)  an oily phase comprising one or more fat components, and
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25 flavors, etc. and suitable additives for the aqueous phase include, e.g.,
pll regulating agents, buffers, stabilizers, chelating agents., solubilisers.,
sugars., sweelenetsq proteins, taste ‘3 gulatina agents, flavors, vitannns,
nutrients including salts, minerals etc., coloring agents, etc. 30 Solid
product In another aspect the invention relates to a solid product for use in
_foodstuffs. 'l he solid product is composed of an oil in water emulsion as
iijefilR UV BRuded together with a solid rmatri x arnd exp arnde d in
amacumidheaitinoatesamesion dopyisingd aneilyophasecoomatising
one or more fiat components, and 7 ii) an agueous phase, and the solid
product being spontaneously dispersed when added to a aqueous media.
TirheibininviatememaisiorP itp AEWHESHINGT povier tolithersetiel preeludtitening
pding vhiaRing aScpavver, obEalngchisasceptablembecidenkicaliaienbetiiver
compared Withdthe white nrng power o Eained b% S ra%gllr ingga Imtrre of

O'%télrrﬁ%zéﬁbsf’era ormpositioh  Whi erﬁ%népﬁ%a\t})’vércr%m PBECI SALTRR R ditePahe e

mapparatos dfidtheapalugssothihedylesy.dbtamddh &/aldes)dhé highsly are highly
dﬂ%@@ﬁf? NLRNHIEFPEEHIc M Hiod-eMRloY zd iHQWeVEn T Q- ASRI&¥truded
rie

d and an exEruled product of similar composition is compared using
PEAL e ROHATERS 98 [SretBr VB IS FRCTO S Ui thaPtREddieentors
hproductdotitaitedstriodnptheévextroision! expansionxprocesscpasiam process has an

c&ggapa%@%\é{ﬁﬁgQ&f&%_?&éﬁf@{f&%ﬂaﬁemmgi?d material. The Whitening

power is mainly a function of fat content, the particle size and particle
concentration in solution. 15 Accordingly, the meld particle size D(0.5) of
Tthevaicaniaipedinithesaldpradiichis fromcakeit (13 jimido akouid Srticle

in such as 8.0 from about 0.5 am to aboin 5 tarn., from about O.6 urn
conce tratiog 11 SOftl

0 about 5 sun or from about 0.6 tm to about 4 unz 20 With respect to the
content of fat in the solid product, the fat components constitute from

A@E&Hﬁé]ﬁ@ tﬂ@%@%‘:’(ﬁn‘é&é"é@é‘ EN@ES) & thefianm AReMdLA EQe%QQHW&Wé%om
from %bout 20 to a§out 403b w, w or from abgut 25 to about 35% éllw of

R Brodlict? THE WP CBhtehE"st tHS A Briduet i 4Pt s1 S om 2bout
O0&houty Howhwsuahias) €xquf abthe to about 4 pum.

With respect to the content of fat in the solid product, the fat components constitute from
about 5 to about 50% w/w such as, e.g. from about 10 to about 45% w/w, from about 20 to

about 40% w/w or from about 25 to about 35% w/w of the product.

The water content of the solid product is at the most about 7.5% w/w such as, e.g., at the
most about 5% w/w, at the most about 3% w/w, at the most about 2% or at the most about
1.6 % w/w. The solid product may be subjected to a drying process in order to achieve a

desired maximal content of water.

As mentioned above, an important ingredient in connection with the extrusion process is the
addition of a solid matrix to the oil in water emulsion. A suitable solid matrix contains e.g.
carbohydrates such as one or more monosaccharides including glucose, fructose, galactose,
disaccharides including lactose, sucrose, maltose, polysaccharides including maltodextrins,
raftiline, raftilose, galacto-oligosaccharides esters of monosaccharides, esters of

disaccharides, esters of polysaccharides and starches; and e.g. proteins such as milk
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25 most about 5% wi/w, at the most about 3™’z w/w, at the most about 2'2c
or at the most about L6 % "xr/w The solid product may be subjected to a
drying process in order to achieve a desired maximal content of water. As
mentioned above, an important ingredient in connection with the extrusion
process is the 30 addition of a solid matrix to the oil in water emulsion- A
suitable solid matrix contains e.g. carbohydrates such as one or more
PIN6HSshECHAHRE InERdiRE co¥EC Y rattEER IgHIEtodyy AILERITaPRfagates.
winglydingelactose psueiosendnatiose Miolysaceharigesdacludinged milk powder
fAtedextins: Jeifline,rafiose. gaacto-ohgosaceharides SSters Oty ares or
monosaa han dos., esters of disacchatid s esters of p)élglsacchgrldoeé and
mExsrEneereftd e.g. proteins such as milk 8 proteins, i.e, caseinates, whey
pEot: m;, whey protein isolate whey protein concentrates, whey powders,
Inrrglilské)cri itCe(ian C%ncer}trte}llltes, . Nl% cream mi|k2POV\ﬁZ|%I’, §kimmﬁ:-d miII.,lt dextri
powder and the fydrolysates thereol, S0y prot&ind sy isol ales? &te. °soy "
Dproteinthydrotysatesoexmixtuired thdreeftoBerirar Betificnd mbddirndwtcthe
solid matrix comprises a maltodextrin such as a maltodextrin DE 6 to 48
including maltodextri n DE. 21 and Inaltodextrin DE 29, and mixtures
RSB TP StHRF Em B diiEh R tHE SO g Comprised @srad! teycectable
exacao hmali avegetabler, 1 axiractseherbs, abmatyiaveresiigars, ors et
rE r:;, and mixtures thereof. In order to enable extrusion of the emulsion
used to prepare the solid product of the invention it is important that the
e tfl58idh T8 PETTEHIEEACA tBMPBrAYGRe B At eS8 éXtdetingrerect of the
ifneling ipeinthefdhe mixiune cantaioing the pihibavaterendlision andithedSor
solid. matrie As shown in examples herein, a too low tempera t.ure
B TR P e s A Sl WATRR FONAH e
sqbdansolig. proshectwithhinsutficienberwhitemindp powerciling oifs tedodedability
oﬁﬁlé‘ QHRMSiﬂQQitffl‘?@t%ﬂrmfofmﬁéﬂﬁwaxgt%&fﬁ%cﬁoﬂad&cﬂﬁaomm%?gfﬁcient,
ase separation. part from the above-mentioned melting point issue,
BRGNP o I U e B ST PR s
e gotidhmiatrixhissascomyposition. wherein the weight ratio between the oil in
water emulsion and the solid matrix depends on the desired type of
product. Generally, the weight ratio between the oil in water emulsion and
A@?étémm Wf‘a:ths)(ve—mentioned melting point issue, a suitable composition of the mixture
of the oil in water emulsion and the solid matrix is a composition, wherein the weight ratio
between the oil in water emulsion and the solid matrix depends on the desired type of
product. Generally, the weight ratio between the oil in water emulsion and the solid matrix
is from about 1:0.5 to about 1:5 such as, e.g., from about 1:0.75 to about 1:4, from about 1:1
to about 1:3, from about 1:1 to about 1:2, from about 1:1 to about 1:1.5, or from about 1:1,

about 1:1.25 or about 1:1.5.

The solid product obtained can be formed in to a shape like e.g. pellets, grains, beads, cores,
or predefined shapes like e.g. a heart, a star, a polygon, etc. or it may be milled into a finely

divided powder.

In contrast to e.g. spray dried products a solid product according to the invention, air is
trapped within the solid product, and the air incorporated has a, non-circular shape as

observed by fluorescence confocal microscopy. It can be compared to a frozen foam with
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is from about 1:0.5 to about 1:5 such as, e.g., from about 1:0.75 Eo ahoul
1:49 from ahoul 1:1 25 to about 1:3, from about 1:1 to about 1:2, from
about I: | to about 1:15, or from about'1:1. about 1:1.25 or about: 1:1.5.
The solid product obtained can be formed in to a shape like e.g pellets,
wins, heads cores, or predetined shapes like e.g. a heart, a star, a
polygon, etc. or it may be milled into a tanely 30 divided powder. In
“%torﬁﬁ%?‘fobé@a?%p%ﬁeﬂﬁé‘ﬂtb?c?dﬂ%eé Eﬁﬁd‘p?éﬁ%t%?@o?@%&gwm have
alp\eRtpn; @y dstriappediwithiarthe solid product, and the air incorporated
has a, non-circular shape as observed by fluorescence confocal
microscopy. It can be compared to a frozen foam with 9 not round an
Aptibidl@radiseats i the lexXamMmipNEs Herainy APepraidibaiprdduttdberoAgtontact
wWaVe YRk eaileentapment.Ofa BRein AnslidhBRAdGLAGEOr dingmI
of3 e invention.may sponiancously forn 2 foam,upen contact 5 with an
aq & fa ormed upon con
alwith (t3niboft watenosudh coffea solutidhS80ICpebduR pofithevproduuctest is
heifoam layes farmead is from about 0.2 to about 3.5 cm such as from
about 05 cin to about 2.5 cru, when the test is carried out in a [50 nil
beaker. 10 The presen3 invention relates also to a method for providing a
Tsoligepeod uctfobuselirsfaBd stutfsnlyhibe Xerugingdanmixtotel gfraduailfin use in
f(;ggg&lrﬁgwlsion comprising an oily phase and an aqueous phase, and the
oily phase comprising one or more fat components, together with a solid
natfX B BAErTHETEEURS B AtlIEAST B eXBEEdihGIRE HHBRIAY PoitIGFEHd an
15 mixtaie hebiain anextyyseact matgrialdibexpanding theoexsuded together
material in uum; and iii) optionally removing residual. moisture b
it 8 B ot AT e LB i e of e
inventidw canchaveamawp diffareatidpplications. Of particular interest is
ipplicatipmwithindhrifaad @reaifordnsiansias a beverage additive or in a
beverage product. Examples of beverage products are e.g. instant
‘Bév8Pé‘§83§¥68EB8Fé“$n2%s‘ 4! %ﬁé‘g,ei@'a,r&{f% lute, cappuccino, cacao
Neverage sdtd ,kaeiohd product according to

N g e foa er ormf 1§ from
teous me diurn__ Normally Suc oam layeris ac

A solid product according to the invention can have many different applications. Of
particular interest is application within the food area for instance as a beverage additive or
in a beverage product. Examples of beverage products are e.g. instant beverage products
like e.g. coffee, tea, cafe latte, cappuccino, cacao beverage, etc. A solid product according to

the invention can also be used as a dairy or non-dairy creamer or as nutritional formulas,

Further, implementing the method of the invention requires less space than the spray drying
technology conventionally used to produce such products and the method is quicker than

conventional methods making the method overall significantly more cost-efficient.

The solid product obtained may be further processed to obtain a food or nutritional product,

a beverage additive or a beverage product.
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the invention can also be used as a dairy or non-usury creamer of as
nutritional Formulas, 25 Further, impi%rtieriting the method of the invention
requires less space than the spray drying, technology conventionally
used to produce such products and the method is quicker than
conventional methods making the method overall significantly more
cost-efficient. 30 The solid product obtained may be further processed to
InoPearRea redacar vitsttifenar ProdiGetol S Balerns i Sytiise Brisdver4ge m is
typiaductedOrniedthearpethod mentioned ahovs)thesiepaf expasdiag thend 50
xtruded mat:. Trialin vacuum i ic rformed at a pressure be t
R B S o b, A particulary
preferred range is between 0 and 25 mbar. 5 During the process steps i)
pandior) peonallydbdeastanout SQdmuivy of thawatar sontaingdoin thewiler
intwat r.etryulsion is tremode. However.di certain situa%ions.ast,te i) is ...
“TREUGL L B M SV AP ARG e FES T RSt o The SO prodict s
istireh dotmatipoat theenost dboerid7abMowiwesticheaslid. prodtcthe theostormally
2AROWRYANN(N7 ahAReQshabaut 336wikhatiRe RS ALAUERIQE atdhes %

most about L6 %0 w/w. 10 The following terms and definitions are used
“hEraiterRes tahar L ik I BE PEYERGH dShettibn with the orw emulsion of

the invention mean: that the emulsion is stable with respect to

THORASGENCE ANNAN J5HABIR Wit Jaspeghto 15 inversion, both visually

determined. The term "2xI formulation™ as used herein, is intended to

mean a solid product comprisine two different ingredients such as sweatr,
Tsweetenesu Nondaiky Creadh e dairyiheamnonoeifxidredMpr ovemtltntheans
it ermulation the jatrefife nis.are mixed.n an appronriale,20 amoie. o

anéhare extruded into one pro&’uctt. on- |m|ﬁng examples of uses for o
ifgrimelatiohs arelingeantbesderage products like coffee, tea etc. The term

"3inl formulation" as used herein, is intended to mean a solid product

omprising three different ingredients such- as a beverage e.g, coffee, .
RSB o I ET VOGRS LG5 DTS e B &y e e
twéﬁ@wrjnmﬁdaﬁymamgadmgﬂem mon-textyl ne;improde’ry leretier or
Jiptfarpiation hednaredignis s, mixed it a1 APRFORAALR M AHNEARGriate
amount and are extruded into one product. Non-limiting examples of uses for 2inl

formulations are instant beverage products like coffee, tea etc.

The term "3inl formulation" as used herein, is intended to mean a solid product comprising
three different ingredients such as a beverage e.g. coffee, cacao or other vegetable extract
plus two other additives e.g. sugar, sweetener, non-dairy creamer, dairy creamer or texture
improver. In the 3inl formulation the ingredients are mixed in an appropriate amount and
are extruded into one product. Non-limiting examples of uses for 3inl formulations are

instant beverage products like cafe latte, cappuccino etc.

The term "solid matrix" as used herein, is intended to mean a mixture of solid ingredients
without added liquids, non-limiting examples of such solid ingredients are monosaccharides
including glucose, fructose, galactose; disaccharides including lactose, sucrose, maltose;

polysaccharides including maltodextrins DE 6 to 48, raftiline, raftilose; galacto-
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are extruded into one product. lion-Igniting example:s of uses for 3nil
formulations are instant beverage prﬂducts like cafe latte, cappuccino etc.
30 The terns "solid matrix" as used herein. is intended to mean a mixture
of solid ingredients without added liquids, non-limiting exa nples of such
solid itwredi ,nts are monosaccbarides including glucose. fructose,
alactose; disaccharides including lactose, sucrose, maltose;
Og%ﬂ%ébé‘ﬁdafﬁde@ﬂéluafn g"aﬂ&frfaa%séfrﬂ% 1)3¥%%o A8, faRtfiHer faitilogdsrs  of
pgaaciodileo)igaiats:liaticdesestpradisyonosacechantlesy@sterssof proteins,
Vé’g%@f% ehe%'rgﬁssﬁr%?&%{é %é alysaceharides, ﬁ%%ﬁ%’; Rorl bENSS sﬁ’l{é’r%%y?s
including mill proteins, Soy proteins, ;vegetable extracts including coif e.,
tea, cac ao, mah, herb 1a;rors or mixtures thereof. 5 fhe Eerro
Tiﬁﬂ&ma'kiﬁﬁhlalhé;&iﬁ@%ﬁﬁébéﬁ bhs@sédchﬁ&;ﬂ, i§é|§i&aa§t§% mea;ﬁﬁ@@ganeops}y ie.
spontaneouslyl.e. without.requli stirring, dispersion and thereby mixing
R B s P PO SO e (S Hrem, i
intended Eo mean an effect of impart3tm a whitening or opalescence to a
TREQEUEE I Fhe RYeRtion isdurhenilustatsgtindhedallowing. o limit g «
examples. Examples Ahbret'iations 15 NDC - non -dairy creamer T C Pl

WIHCeDIBRIPRARMEK [bRiPdPal ed fatty to i fhe followiinz examples

illustrate solid products for use in foodstuffs mad", according to tfie 20

TREGSEALINVEHOR 'fﬂ&b[?at%éqmﬂéef%@o%m@d-}m%%;&ﬁ%ﬂe&0-roiatioa

Intermf'shing twin- screw extruder has been used for the Current study,
but any other mono or multi screw, Single or multi stage extrusion
ESu6{#6n (e.g. tangle screw. rvni screw, multi screw', ring' screw, planetary

Aggraerv-iextruder) with the appropriate screw configuration and operating

conditions may he suitable as arel. 25 Extrusion conditions The following
Nb¥ocess-danditionscrepresent tests achieving good produce Properties as
mentioned above.

LC PUFA - long chain polyunsaturated fatty acid

The following examples illustrate solid products for use in foodstuffs made according to the
present invention. In the examples a Clextral type BC45H co-rotating intermeshing twin-
screw extruder has been used for the current study, but any other mono or multi screw,
single or multi stage extrusion system (e.g. single screw, twin screw, multi screw, ring
screw, planetary gear-extruder) with the appropriate screw configuration and operating

conditions may be suitable as well.
Extrusion conditions
The following process conditions represent tests achieving good product properties as

mentioned above.

Process set-up, screw and die configuration

Clextral extruder: Type BC45H
Processing length: 800 mm (L = 14.4 * D), 4 barrels
Die plate: 32 holes of 1.5 mm diameter

Screw configuration:
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30 Process sit-tai:;, screw and dig configuration Clextral e xtrude r: Type
M4.5H Processing length: 800 inm (II .2 14.4 * 1S), 4 barrels Die plate,:
32. holes of 1.5 mm diameter Screw configuration: 12 Length trust 100
100 150 100 50 100 200 Pitch must 66 50 33 66 BI-U+ 66 50 N"oflights 2
222222 Schematic process set-Up see figure | Example | - Solid
Product suitable as a Nari-dairy Creamer torrru latiOn of emulsion: Fat

Lerale : Water PHase : 340 g PalliRernel fat%5-46 198 g watef 5.0 - 100 200
plranodan 16b 6:mg K;2kK'04|6.5gNa,Citrage 6.5 g $ed uin BLO+ 66 50

: joslihaie—100-¢ !\v’!ﬂ*tto%extrhe DQE 10 12,52g, MMFiik-protein 3
icc(J){tcil éiatt rsltrati. 5 Praparation |:f théft t hasé: Paltukcnel fat 45 is melted

Sanrdhmixedtogetiep witHiRanddan 165 at 65C. Preparation of the u <t,~,-
phase;,, WVater is heated to 65 'C, the buffer stilts and the 10
maltodextrine are dissolved and Stirred for 10 min. To this slightly yellow

Exynpled uhelidife grstciniebtcaimrmidaidets M6 stirred for another 10

FevAnlai . bnRispara?ion of the The fat phase is added to the water

F hqﬁgegnder vigorous Stirring until allfat is ipcorporated. Increase of vi

B 7 ngan
7cp05|ty. The pre-emulsion is stirred for 15 fnotﬁer 5 mitt before the final
3HorisgakisatidsteptThe final particle 5i2& diséibution is reached by

5 punPRiRg hemirsion through a Supragron Kreten stator principle). A highly:
viscous emulsion is obtained and stor%c% %tl\?a? = ready to be used for
. 3

extrusion. The dry rate
6.5 g Sodium hexametaphosphate

100 g Maltodextrine DE-40
12.5g Milk protein concentrate

Preparation of the fat phase: Palmkernel fat 45 is melted and mixed together with Panodan
165 at 65°C.

Preparation of the water phase: Water is heated to 65 °C, the buffer salts and the
maltodextrine are dissolved and stirred for 10 min. To this slightly yellow solution the milk

protein concentrate is added and stirred for another 10 min at 65°C.

Preparation of the emulsion: The fat phase is added to the water phase under vigorous
stirring until all fat is incorporated. Increase of viscosity. The pre-emulsion is stirred for
another 5 min before the final homogenisation step. The final particle size distribution is
reached by pumping the emulsion through a Supratron (rotor stator principle). A highly
viscous emulsion is obtained and stored at 65°C ready to be used for extrusion. The dry

matter content is around 80% and the fat content is around 75% (on DM).

A) Extrusion of creamer

By mixing i.e. 35 kg Emulsion (~80%DM) and 35kg Maltodextrine DE-29 as a solid matrix
in the Extruder, expanding into the vacuum and fixing the structure by removal of ~5% of
water to 95% DM, a creamer is obtained in a "pellet" form. The creamer has a composition

like a commercial product. The pellets dissolve easily, form a foam, have a close to
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matter content is around 80% and the fat content: is around 75% toll
DT,MF). 20 A) Extrusion of , reamer Bye mixing i.e. 35 kg Emulsion
(--f30%DM) and 35kg V'laltodextritse DE-29 as a solid matrix in the
Extruder, expanding into the vacuum and fixing the structure by removal
of --5% of water to 95'-7c ) _Ivf, a creamer is obtained in a "pellet” form.
~The creamer has a composition like a commercial product- The pellets
I3 BERIRE POMTd TRt A iRty f@eiagﬁtf'caatwmitaﬁm@ D(0.5) =
1power to the releretce. Che mean size of the bit pottick"s | is 13(0.5) _
1.02 p.m. B) ha iruson of Creamer;vithout foam, jcrncla on: 5 40 kg/h
emulsion together with 31 kg/h of a solid matrix with the composition
Bo8 @y Maltbtextrine DEU0v(M90% Ribto sugar ester 5- 1570 and

40.R0%0eKYalR SHgAELSteh S-BT9/mare Mixad inamextides apdREie 98.8%
me time d 0.104 at the die pl X i ixtto vacuum o
M S S R R SR ey a0
ar15%d Residualdnoisturetis semvoved Ibyaftep dryitd) at $0idic!89%6.Hxipension

ifeARsIEe Pitheyfat i 1APalticlesistoeBerdmtr L M FWTRERIGRS f 4.5%.

ssiitc details see Table 2. < + Extrusion ~f 2ini fo mutation (c. eame> and
Retiq) meouyih Sriunsion ey éftrivithes R/ of & Yolid' mBEfR With thehe fat
pacnipasibonBS. 9% ialtodextranecBih2 0880%6cRYabt: Sugar ester P- 1670

and 3339c sugar are mixed in an 15 extruder and at the same time

heated up to 84 at the die plate. Expansion into vacuum of 40 mbar yields
CAlsHap el 2ARIRUHBURGS (e Corterd Bf2/8%. The mean size of the fat
4particlesuisidi Qdp)aR693uanms kum thek pracessing detailsmseshableidn B5.9%

trusion of:3int .o jon (‘resin., sugaran-.clfcej; 2kp/h emulsion |
R I o BBl Rt IR0 EB polo D,
ctrafivdestrinhe PRI IR9eRydto Stigathestierruie 670,264 @ isugaramdf 40

mb:Ofe16s off @@ pROWEerafe Mixgcin-anaxiuges and ahthpsamedifere fat
heated u t the die plate. Expansion into v;cuum of 23 mbar

0.107
PGS 5 é\fﬁ)ez(? g%’l K W ORI Lun sk F% 198' Purther processing
details see] able 2. 25 The mean size of the fat particle; is 1)(0.5)= 0.832

DRBe A MGEPYER IORANE ASH WHENRS O S8t and coffee):

22kg/h emulsion 1 together with 70 kg/h of a solid matrix with the composition 21.0%
Maltodextrine DE 29, 1.2% Ryoto sugar ester P-1670, 64.8% sugar and 13.0% Coffee
powder are mixed in an extruder and at the same time heated up to 107° at the die plate.
Expansion into vacuum of 23 mbar yields a shaped 3inl with a moisture content of 2.1%.

Further processing details see Table 2.

The mean size of the fat particles is D(0.5)= 0.832 um. A measure for the occurrence of fat

eyes is the free fat (LI, cold extractable fat). For extruded 3inl it is around 7.8%.

Example 2 - Solid product suitable as a non-dairy creamer

Formulation of Emulsion:

Fat phase : Water phase :
420 g Palmkernel fat 45-46 160 g Water
2 g Panodan 6.5 g NasCitrate

3 g Dimodan 6.5 g Sodium hexametaphosphate
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eyes is the free fat (LI, cold extractable fat). For extruded 3 int it is around
7.8 %-. Example 2 - Solid product suitable as a non-dairy creamer 30
Formulation gf&nidsion: Fat phase : T Paler phase 420 g Palmkernel fat
45-46 160 g Water 2 g Panodan 6.5 g Na3Citrate 3 Dimodan 6.5 e
Sodium hexametaphosphate 14 30.8 g Sodiumcaseitnate P Varcatwe of
the at Phase: Palrakeniel fat 45 is nnetted and mixed together with
SHERYAHT £85'4M8 Dimodan at 65C. Then sodhmi casemate, preferably
sieved through a sieve of 5 horn. is added to the fat phase maintahtinL
the stirrin tion. A yel us ign is_abtained. P paraticri of t
AR e P R B SR o P i ogen
latirred Rimedemin 20 PrépaiandiBotatie e uisiGnbbhe fathRageets atlded of
1ienthe water phasernslesgentia stirtinehorail alhfaldeaseinatalisy suspension is
'ncorBorated. Increase of viscosity. ~fhe pre-emulsion is stirred for
“%Rdther 5 min before the final homogenii atron step. The tmal emulsion is
obtained by preheating to 95C. and multi-stage homogenisation at 85C

PANRQIE), 3P0 DAL A MOy whpViSeRUS SEESIeN ds. ehiaimed andpympading

directly into the extruder. | a:. usicri of -rewne fo uiatror~ :37 kWh
SEHitISoH ®ykther with 49 kgrh of a solid matrix with the composition 97.
1 % v'laltodextri ne DE 29, 0.90'?%o0 Ryoto sugar ester P-1070 and

PRGNS %Sé%%zﬁﬂoﬁ@%%ﬂpeaﬁiﬁd%ﬁ (RS INANEXIYEarAnd At s‘i}i}%ng

same titre heated up 20 to If()- at the die plate. Expansion into vacuum o
ugiialyrerds d s HapednAHrdv Y Creathsl iittva theiRture el it vired for
ab%. Residuabraaisturenishemievachiynalter. dryingmat &iGita 3%wblheed by

ean size e fat particles is D (O.5) = 1.29 tine, Further processir3g.
PR b A e b BT B Gl S iy i

vigrearpan Form akatiopd el nwigiehdirectly into the extruder.

Extrusion of creamer formulation: 37 kg/h emulsion together with 49 kg/h of a solid matrix
with the composition 97.1% Maltodextrine DE 29, 0.90% Ryoto sugar ester P-1670 and
2.0% Potassium Phosphate dibasic are mixed in an extruder and at the same time heated up
to 110° at the die plate. Expansion into vacuum of 10 mbar yields a shaped improved
creamer with a moisture content of 5.5%. Residual moisture is removed by after drying at
50°C to 3%. The mean size of the fat particles is D(0.5) = 1.29 pum. Further processing
details see Table 2.

Example 3 - Solid product suitable as a dairy Creamer

Formulation of Emulsion:

Fat phase: Water phase:

420 g Palmkernel fat 45-46 160 g Water

2 g Panodan 6.5 g NasCitrate

3 g Dimodan 6.5 g Sodium hexametaphosphate

100 g Sweet butter milk powder
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Fat phase: Water phase: 420 g Palmkernel fat 45-46 160 g Water 2 g
Pduiodan 6.5 gNa;Ciirate 3 g }itnodap 15 g Sodium hexametaphosphate
IOU g Sweet butter milk powder 15 5",eparction of the f<t phase:
Palmkemei fat is melted and mixed together with Panodan 165 and
Dimodan at 65C-11 yellow solution is obtained. Prat zration of she water
phas Water is heated to 65C, the buffer salts and sweet butter 5 miik
PO Ard Hig o snd SRFSENTbF 1 5 rIF o aphraESH BEsfe i foRanodan
1@Thenfabiphaise is@dded {olthe watesnahasaibader vigorous stirring until all
fat: is incorporated. Increase of viscosity. The pre-e mul ton is slined for
another 5 min before the final homogenisation step. The final emulsion is
Pomiried o) 1o prétiedting WeoB o datahiri StdgdlhdrHetenisatig nveegbater
ARG sai@ 30011 AhikhlyiMggaussemulsion is obtained and primped
directly into the extruder. hs,'ruston of fina? product: 37kg/h emulsion
together with 40 kgrla of a solid matrix with the composition 97-1%
PMedtodextrih&DE20]0.88096 Rydtocsugaldester Re 1670 ads2. 096¢r Miorous
st PR %{Xﬁqd&%ﬁﬁﬁui’&?eﬁﬁ@ étJﬂ€o§ﬁ§‘eIﬂ€‘Er@€ﬁﬁﬁQdﬁF’1§%tM for

at the die plate. Expansion into vacuum of 45 mbar yields a shaped
B Proved CrasifEr With M MORBaHE BoRte it o 695, RASUAPR | ’i% PRIHBIESY
phyadterdry vig@lab0 Cntdi- Yt Hemean sizen of #ie(fatnpartidlesisbbx((XS)ighly

V1Jsc§§s%%1§%n @%ﬁa%lﬁf‘arﬂd/’\hﬁg/é’djd%)s% [hEkRYFe Parameter NDC,

C, w/o 21n1 3ual NDC tandard foam Trial 1240105 12402.08
12479.07 12490. 16 [2864.02 EmuL;ion k&h 35 40 40 22 37 solid Matrix
Ek&dyi3b FYiAd pAR+ Tempesatureflddamel With 40 kg/h of a solid matrix with the

composition 97.1% Maltodextrine DE 29, 0.880% Ryoto sugar ester P-1670 and 2.0%
K,;HPO, are mixed in an extruder and at the same time heated up to 117° at the die plate.
Expansion into vacuum of 45 mbar yields a shaped improved creamer with a moisture
content of 6%. Residual moisture is removed by after drying at 50°C to 3%. The mean size

of the fat particles is D(0.5) = 1.63 um.

Table 2
Ex.1A) Ex.1B) Ex.1C) Ex.1D) Ex. 2
Parameter NDC, NDC, w/o 2inl 3inl NDC
Standard foam
Trial N° 12402.05 | 12402.08 12479.07 12490.16 12864.02
Emulsion kg/h 35 40 40 22 37
Solid Matrix kg/h 35 31 48 70 49
Temperature °C 14 14 23 10 18
Barrel 1
Temperature °C 40 40 42 40 60
Barrel 2
Temperature °C 110 109 75 109 118
Barrel 3
Temperature °C 110 110 86 110 122
Barrel 4
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Temperature C 40 40 42 40 60 Barre 1 2 'lemperature C 110 109 75 109
Its Barrel 3 Temperature C 110 1101 6 I1to 22 Barrel 4 16 Temperature
C 110 Ito too 110 120 Die Plate Screw speed rpm 100 100 100 100 150
Product : 113 104 84 107 110 Temperature Product bar 4 02 1.0 9.2 0.5
Pressure During the study. very different operating conditions have been
tested some_of them resulting in cotnplele phase inversion. Especially the

ThaRartafpersture profitd is df 5 ibortance:! ¥&mperaturds at ahd bR
Dﬁhﬂ?l@ielting point af the fat always resulted in oil separation; the he s

nradiete re hoon-oabhtainadlca far ot t nhvarar it oAt vunll r\bg\l 100 n/

IUUU\JLD IIG. MCCIT U rncurosyv I att IIIIVC LU C, VWT LUV

S eWrripeled4 - élfﬁljcture of air tlappeoPln extruded solid proglucts a(,cord]’nq

Ptodthwe inventi®h 10 A Nbh-dajry cieéamer prepatred by exti@gion accordifig

Tig:feg.ipvention was investiggted by xnx-insasive copfocal xmcrgscopv.
Che specimen was nnllchpd order_to_get_a flat surface_and._cleaned

P U’gﬁ‘fij pressurl?féd air- tfe surfacdwas dtainebwith a smgigdrop ofa 0
psalution of Nile red in ethanal. 15 The creamer had a fat and water

P=X PN

content-asFollows:—Ext—3-water 6:55 04, fat-32-07%0wiw l.IIC structd
air in the non-dairy extruded creamer is shown in Fig, 1 Cbe confocal
microscopy is run at a low magnification. 20 Example 5 - Comparative

paxample s@s§olid-pragdust-pobstitabie S uss asaNRBndai¥d some of them
resulting in complete phase inversion. Especially the barrel temperature profile is of
importance: Temperatures at and below the melting point of the fat always resulted in oil

separation; the best products have been obtained so far at temperatures well above 100 °C

Example 4 - Structure of air trapped in extruded solid products according to the
invention

A Non-dairy creamer prepared by extrusion according to the invention was investigated by
semi-invasive confocal microscopy. The specimen was polished in order to get a flat surface
and cleaned using pressurized air. The surface was stained with a small drop of a solution of

Nile red in ethanol.

The creamer had a fat and water content as follows:

Ext. 3: water 6.55 %, fat 32.07% w/w

The structure of air in the non-dairy extruded creamer is shown in Fig. 2. The confocal

microscopy is run at a low magnification.

Example 5 - Comparative example : a solid product not suitable for use as a Non-dairy
Creamer

Formulation of emulsion:

Fat phase : Water phase :
340 g Palmkernel fat 45-46 120 g Water
5.0 g Panodan 165 6.5 g K,.HPO,

6.5 g NasCitrate
6.5 g Sodium hexametaphosphate
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Creamer Formulation of emulsion: Fat phase : Water phase 340 g Pahnl
erne[ tat: 45-46 t20 g Water 5.0 g Papodan 105 6.5 g Is:>FIP0 6.5 g
Naditrate 6.5 a Sodium hexametaphosphate 17 preparation of the fill
phase: Palmrernel fat 45 is inched and mixed together with Panod:ua
16.5 at 65" C. 5 Preparation f the water ohcse: Water is heated to 65 T.
the buffer setts are dissolved and stirred for 10 mm . P paretic e, of the e
muzsion: The fat phase is added to the water phase under vigorous
Pspninganifl /all fatisqdncorpekated. thaersecot viscosityediibhg:pre-e mubsianan
]' gﬁiggeefor 10 another 5 mist before the final ltoinoget~c at_iort step. the
inal particle size distribution is reached by pumping the emulsion through
a Supratron rotor stator principle). A highly Viscous emulsion is obtained

Pang Styedrat Sode Feady tavhe used don extiyisiomeTherdrya natten gontenind
t'Ls aJ?unL 80% and the fat content is around 75% (on DM I. 15 f xtrasior J
SErAame rroftielatr ~r.. 35 ikg(h emulsion together with 35 kg/'h of a solid
matrix with the composition 98.89c Maltodextrine DE 40 and 1.29c
PE’«?BF&%B &ﬁ%@rgnm.%ﬁ i an,extider andatihesame: tmeheated 1 Gus

at the die plate. The temperature of the barrels starting from the feed
SUERE WitlerlePid s BoPaRy s 1 85T AL Wstreided CrelimePsen dorisred for
ailpehhot coffels; fhewieyvéna hangeqiuarititysafoil se pasaiestcieatingibigiailion is

rSAIRRELS M INELENEIANE FUITRRE) 3o AT olo ALRH IHWAIEE A highly

emulsion having a water content of at the most about 30%t w/w and being
ViAHIESENEFIY COAIRSEEAEANATHV AT SOl WHEN Subfetteti 1y cofditieng he dry
minuelving:i) Bxdricingoa mixtierafdheesoiliinivaterr emusioniogether with a

solid matrix in a weight 5 ratio of from 1 :0.5 to abotil 1 :5 by heating at a

temperature of at least or exceeding the
Extrusion of creamer formulation: 35 kg/h emulsion together with 35 kg/h of a solid matrix

with the composition 98.8% Maltodextrine DE 40 and 1.2% Panodan 165 are mixed in an
extruder and at the same time heated up to 77° at the die plate. The temperature of the
barrels starting from the feed zone were set to 15/ 40/ 85 / 85°C. The extruded creamer was
soluble in hot coffee, however a large quantity of oil separates creating big oil droplets on

the beverage surface.
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melting point of the mixture to obtain an extended product, and ii)
expanding the thus obtained extruded product in vacuum to obtain a solid
product having at the most about 10% water content. 10 2. An oil in water
emulsion according to claim | comprising an oily phase comprising one or
mare fat components and an aqueous phase. 3. An oil in water emulsion
according to claim | or 2, wherein the fat component(s) constitute(s) from
CliBlit 30 to about 75% wiw of the oil in water emulsion. 15 4. An oil in
1 waterlemwuisio anagcording it amytaf dhedprecadingetaiimsyvaoereinthedfating
«GRMpRNENLS) consUELES(E) ip. 6 ARouL RSt/ e wiw gl the o matEer
content of the emulsion such as, e.g.. at least aBoutC}S % wr}w, at feast
DaBEULIBe% W aPldhSLEBB it RO SAIA. eclbeist HbourBOYsvse W wpight
rédfol@astaaboub 30%oaniw. G ByARLihinwvatehsinlsia acearding:kecamy Ofhe

tl‘ie receding claiims, Wh%rejn the fat com nent(ils acceptable for use in
tl%?o tog mlxlture to tain an extrude T Ct Etl’l .
odstuffs. 6. An oil in'water emulsion according to any of th preceding

iglaimapwheréin tthe ebi2S] commpbdeni8iselected frortrthbtgroapolid product

hSARsistiRgRiyeasiakle, ar.animakiats and oils including apricot: kennel
oil, abricot: oil, almond oil, avocado oil, castor oil, coconut fat, coconut oil,

cocoa butter, corn oil, cottonseed oil, grape seed olil, jojoba oil, linseed oill,
2 maize! @il velivecoily palmckerdingiliopadnm dile papnobei anoil] p eanutcoihpRergilone
oPHoPORPYNESH Al aﬁ@%ﬁ%ﬁ?&%&ﬁﬁé?me oil, soybeen oil, sunflower oil,

thistl seed oll, walnut oil, wheat 30 germ oil, beef tallow. fish oil, lard, milk
fat, tall oil, whale oil, and the like; synthetic fats and oils; anal-synthei c
3fats andinilsakardeningnfats @ndoils ingludingrhardepsechpatmrkesmgldatat(s)
C .(Z] ihandth ike: hydr ated and unhydrogenated fats and oils
g b L T R B S SRS o anct e
like; and mixtures thereof. 19 7. An oil in a>aier emulsion according io

4ClRIMyB .- iwhelsinthadat cREpanent &%ﬁ%ﬁ%@%ré@&h@aﬂﬁﬁﬁ@%@r&m{ﬂe fat
oil, coconut oil and aImoIeiQ, z%,r\%% mixAureés thereof An oil in Watffr .

C%ﬂ?ﬁl’sﬁ‘b%%&%‘lﬁﬁ}ﬁ“dp o BISIAG WHETSIAHHE it ComMBERert et pridss BRis o

such as, e.g., at least about 50% w/w, at least about 60% w/w, at least about 70% w/w, at

least about 80% w/w or at least about 90% w/w.

5. An oil in water emulsion according to any of the preceding claims, wherein the fat

component is acceptable for use in foodstuffs.

6. An oil in water emulsion according to any of the preceding claims, wherein the fat
component is selected from the group consisting of vegetable or animal fats and oils
including apricot kernel oil, abricot oil, almond oil, avocado oil, castor oil, coconut fat,
coconut oil, cocoa butter, corn oil, cottonseed oil, grape seed oil, jojoba oil, linseed oil,
maize oil, olive oil, palm kern oil, palm oil, palmolein oil, peanut oil, persil oil, poppy seed
oil, rapeseed oil, sesame oil, soybeen oil, sunflower oil, thistle seed oil, walnut oil, wheat
germ oil, beef tallow, fish oil, lard, milk fat, tall oil, whale oil, and the like; synthetic fats
and oils; semi-synthetic fats and oils; hardening fats and oils including hardened palm
kernel fat, Canola oil, and the like; hydrogenated and unhydrogenated fats and oils
including hydrogenated castor oil, hydrogenated palm kernel oil and the like; and mixtures

thereof.
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5ormore 1_,C' PI TPAs (Long chain polyunsaturated fatty acids). 9. Ali oil
in water emulsion according to any of claims 2-8, wherein the oily phase
comprises one or more additives accéptable for use in foodstuffs such as
e.g., emnl ifie rs, stabilizers, texture improvers, thickening agents, foam
formers. foam inhibitor;, 10 antioxidat 5, ;riilatmns, flavors, etc. to, An oil in
water emulsion according to any of claims 2-9. wherein the aqueous
Tphasd! EbMHpisEE BHE I RIGIE AdtITES SGclBHEBIR for USERORSBH St cted
fistchasephbitegulating oagents] Hidffers,ostablizens xchelating agents,
solubihsers. sugars, sweeteners, proteins, taste 15 regulating agents,
flavors, vita nius, nutrients including salts, minerals, coloring agents, etc.
8itAAATbIN INARA R BHIN SHSATAEES iR are et g pé cerlitg Elagaigprises one
oWheeeir thersolidommatiixgefinacis-maliadexin)DE 21 or maltodextrin DE
29 or mixtures thereof. 20 12. A solid product for use in foodstuffs
composed of an oil in water emulsion as defined in any of claims 1-11
9extrudédtogethierwvithoa solidrdnatrix angd ekpémae®if, vaberam, ttreoiy inhase

c&lﬂé}iﬁe@%}&@%{i’ﬁl&‘é%ﬂﬂég &&Bt&’dl}é RHASE FOMPRISING QBE Qr wr%ﬁﬁfsmem
cormponents, and li) an aqueous phase, 25 and the solid product being

S@B&ﬁ?&%ebﬁﬁﬁ’ﬁedlé‘ﬁﬁﬁ%‘é%@wﬁ@ﬁlﬁa’d‘éd i‘ée&t%thS?iHs e 157A s‘6‘ﬁbb“°r5
apfedugitacdéarding fto@kaitn.12 having whitening power. 14. A solid product
according to claim 13, wherein the content of fat and the particle size of

30 the fat contributes to or results in the whitenin C%a%)ower of the solid
1Dréduet. 15V ACE S SOt et atE8 rding O afy B claint gin Ahquierais titse
cm@a@epaﬂ&l& size: 10401 Qéc-Eblab@Qiﬁf)ﬁ]ltalﬂ@tﬂokmihﬁf§@{1d1m9qﬂ{3tré§ulatlng

fro ut 0.3.pan to t10 m from about O

e S A e B s D ey o
reabbuﬂgl qmtimaAogbImt@muueutaee@rmmgdtogaﬁysomam% qPOLiTE pavareipic-
the fat components constitute 5 from about 5 to about ;t_3% wtw such as
from about 10 to about 45% wtw, from at%out 20 to_abo t40% w/w or

Lrom SBdHt‘%efoeg‘B tﬂ“sg&/"m% 5t #38 BroduBtet7 & %8”8%?%‘21%%{1 the solid
nagcording dds amyjtofeslaimisEL2E 06 mwiheieimi tHebVater momtenttiofrtoé solid

product is at the most about 7.5% w/w such as, at the most about 5%

vv/w. at the most about . . o
12. A solid product for use in foodstuffs composed of an oil in water emulsion as defined in

any of claims 1-11 extruded together with a solid matrix and expanded in vacuum, the oil in
water emulsion comprising

i) an oily phase comprising one or more fat components, and

ii) an aqueous phase,

and the solid product being spontaneously dispersed when added to a aqueous media.
13. A solid product according to claim 12 having whitening power.

14. A solid product according to claim 13, wherein the content of fat and the particle size of

the fat contributes to or results in the whitening power of the solid product.

15. A solid product according to any of claims 12-14, wherein the mean particle size D(0.5)

of the fat contained in the solid product is from about 0.3 pum to about 10 pm such as, e.g.,
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10 3i wiw, at the nmoat about 2% or at the most about 1 6 % w/w. 18. A
solid product according to any of claims 12 1 wherein the solid matrix
comprises one or more monosaubarides including glucose, fructose,
:galactose, disaccharides including lactose, sucrose. maltose,
polysaccharides including rnaltodextrins, raftiline, 15 r allalose.,
galacta-ohgo accl33arictes esters of naonosacc hat ides. e seers of cb
IToBIARITY Sears BF PN/sacertantids 2 eAEHeR PGS InERifg Hifout 0-6 km
tpreteing 8oy proteins or mixtures thereof. 19. A solid product according
to any of the preceding claims, wherein the solid matrix 20 comprises a
maltodextrin such as a maltadextrin DE 6 to 48 including maltodexttin DE
1997 spitt! wrated esear! DEQ9Napid iktured TherssinZie Risohiebpreritiepnstitute

fragcaring o Aoy aH elaimssddr L9 rvnenain the sebshmatiX.compisesout 20 to
coffee, lea, cacao, mali etable extract herbs, aroma, flavor, sugars., or
e SET R S PECErar B X B it aceording t
airy of claims 12-20, which has a shape like pellet grains, heads, cores,

19r Prefefined $haresiike afeart Asan A PEIAR (&I BT ZanéSHlide solid

product according to any of claims 12-21, wherein air is trapped and has a
PIOGHE iU BRHPEUS DDEeEAUSY fustdseBRie daHiddal Mictobeapyt 831t
3% solidaprioduot@doordingitatamynafsclaims 112922,/ which - upon contact

with 100 ml of water per 4.2 g of the product - spontaneously forams a

foam layer. 21 24. A solid product according to claim 23, wherein the
I ety 5F BRI FSBRRCRE BRI SOTASRI T Aloue d.l’zlt% A6 BB S UBH S FPatRrses
o@baiit O eintnabhauhzBcmawhanthadeskis faamied Qutaitose[5Qifitcharides
QRAKET R&RA ol product r cor ‘s%?ch%r"f‘ % of ms Leigaloruse i\ﬁne

everage additive. 26, Anso(ﬁ(f’ppodyuc accordingto a of claims 12-25 for
rafigledp rasteintdaveraderdroduct flofnwoftsehtadecafelattedicaappucefnesters
ofeRRLeYRIade Qfasa daiy.Ar ReRHRINAE3MRIndl A&/ pAmetheditfres
provfiding a solid product fcoE'rise in foodstuffs by i) extnidinF a mixture of
Bt in water emulsion comprising an oily phase and an aqueous phase,
and the oily phase comprising one or more fat cotnponews, together with

16 %Igglid product according to any of the preceding claims, wherein the solid matrix
comprises a maltodextrin such as a maltodextrin DE 6 to 48 including maltodextrin DE 21

and maltodextrin DE 29, and mixtures thereof.

20. A solid product according to any of claims 12-19, wherein the solid matrix comprises
coffee, tea, cacao, malt, vegetable extracts, herbs, aroma, flavor, sugars, or sweeteners, and

mixtures thereof.

21. A solid product according to any of claims 12-20, which has a shape like pellets, grains,

beads, cores, or predefined shapes like a heart, a star, a polygon, etc.

22. A solid product according to any of claims 12-21, wherein air is trapped and has a non-

circular shape as observed by fluorescence confocal microscopy.

23. A solid product according to any of claims 12-22, which - upon contact with 100 ml of

water per 4.2 g of the product - spontaneously forms a foam layer.
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matrix by a temperature of at least or exceeding the melting point of the
mixture to obtain an extruded materigl 15 ii) expanding the
extrudedrnateria in vacuum; and iii) ‘optionally removing residual moisture
by drying to obtain the solid product. 28. A method bcr providing a solid
product as defined in any of claims 12-26. 20 29. A. method according to
clans 27 or 28, wherein the step of expanding the extruded material in

2atuithfieparorhsd st praedurs of Bl dl 002 RS PRIbA e 1S from
almrﬁferabdyalheﬁv\zemﬂ and 20 fobanpmomepcefesaiiydoeteen dQeantde2bst is
o 1e% 02[5 m# d accordlng to any of claims 27-29, wherein at least
about 50 ﬁe water con aine d in the (At in water emusion is
removed by steps i) aucWor step ii). 31. A method according to any of

26laimsid fréficnvhieseimsiepdiy)dsdngchided ang the .fasidual aistuke of the
solid product is at the most about 7.5% v,rw such as. e.g., at the 30 most

about 5% w/w, at the most about 3% iv/w, at the most about 2% or at the
2ndstoid purddcBadgopging to any of claims 12-25 for use in instant beverage product like

coffee, tea, cafe latte, cappuccino, cacao beverage or as a dairy or non-dairy creamer.

27. A method for providing a solid product for use in foodstuffs by

1) extruding a mixture of an oil in water emulsion comprising an oily phase and an aqueous
phase, and the oily phase comprising one or more fat components, together with a solid
matrix by a temperature of at least or exceeding the melting point of the mixture to obtain
an extruded material;

ii) expanding the extruded material in vacuum; and

iii) optionally removing residual moisture by drying

to obtain the solid product.
28. A method for providing a solid product as defined in any of claims 12-26.

29. A method according to claim 27 or 28, wherein the step of expanding the extruded
material in vacuum is performed at a pressure of between 0.01 and 250 mbar, preferably

between 1 and 50 mbar, more preferably between 10 and 25 mbar.

30. A method according to any of claims 27-29, wherein at least about 50% w/w of the

water contained in the oil in water emulsion is removed by steps 1) and/or step ii).

31. A method according to any of claims 27-30, wherein step iii) is included and the
residual moisture of the solid product is at the most about 7.5% w/w such as, e.g., at the
most about 5% w/w, at the most about 3% w/w, at the most about 2% or at the most about

1.6 % wiw.



